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Manufacturers, importers and suppliers of world famous communications products
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021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 21421 8216
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YAESU W' (CRf " THE TECHNICALLY ORIENTATED

. RADIO COMMUNICATIONS

...STOP...PRESS... SPECIALISTS.
At the time of going to press YAESU
and ICOM are planning to announce

price increases! R. Withers will hold SEND £1.00 FOR OUR LATEST CATALOGUE
their prices whilst stocks last!!! (REFUNDABLE UPON PURCHASE OF GOODS)
IC27E 25W 2 mtr FM mobile 9 MuTek BBBA 20-500MHZ low noise wide
memories 359.00 500u band preamp 34.90
W Full Range IC27H 45W version of IC27E 389.00 MuTeK  SLNA 2 mtr 1ow noise RF switched
1C2900 25W version of JC290E 469.00 144s preamp 39.95
"‘““ Stocked 1C290E 10W multimode 2 mtr mobile  439.00 MuTeK  SLNA Optimised preamplifier for
IC2E 2 mtr H/H thumbwheel 2W 185.00 145sb for FT290R 39.00
1C2KL 1KW PEP ltnear auto band MuTeK TVVF50¢ High performance 2M-6M
FAS14R Remote ant switch (FC757AT)  62.50 switching 1150.00 transverter 189.90
FBAS Empty battery pack 6.50 1C3200E Dual band 25W t'ceiver 475.00 RAYCOM 7.1MHZ 7.1 MHZ traps. ¢/w
FC700 ATU power meter/dummy I'd  105.00 IC471E UHF m/mode b/stn 32 mem  799.00 TRAP instructions 8.95
FC757AT Auto ATU inc WARC bands  255.00 IC471H 75W version of ICAT1E 97600 RCA 61468 PA vaive 12.85
FIF65 Comp. i/face for Apple Il 46.75 IC4E 70cm thumbwheel H'H 2W 239.00 REVCO  2044/5 Nest of dipoles w/band ant
FL2100Z HF 1.2KW linear 1.8-30 MHZ  675.00 1C505 3/10W 50MHZ SSB{FM) 26-500 MHZ 69.00
FNB2 10.8V nicad pk for FT208/708  26.50 transcever 329.00 REVCO Revcone Wide band discone ant
FNB3 Nicad for FT203/9/703/9R/RH  29.50 1C735 New all mode ail band t'ceiver 839.00 30-500MHZ 29.95
FNB4 Nicad pack for FT209RH etc 33.50 IC745E All band SSB AM/CW gen cov RWC- 2M HB9 2 mtr 2E directional beam
FP700 20A power supply 159.00 TX-RX 16 mem 875.00 ANT Cv antenna 6.99
FP757GX Switched mode power supply 159.00 IC751E All band all mode t'ceiver RWC- 70CM 70cm 2E directional beam
FP757HD Heavy duty power unit 175.00 32 mem 1250.00 ANT HBSCV antenna 5.99
FRA7700 Active ant. for FRG7700/ ICO4E 70cm LCD keyboard entry SUN-ANT KG208 10 mtr loaded 1/4W tilt-over 1250
8800 42.50 handheld 2W 265.00 SE10
FRG8800 All band RX 44500 ICRT All band short wave r'ceiver SUN-ANT KGSOS 5/8 mtr tiit-over ant 13.50
FRT7700 Receiwver ATU for FRG7700/ 32 mem 699.00
8800 4850 LC11/14 Leatherette case assy for SUN-ANT 80239/ Cast/chrome S0O239/gutter
FRV7700A/8/C/D VHF conv. for FRG7700/ 1C02/4E 6.50 CGM mount assy 475
8800 49.00 LC1/2/3 Leatherette case for IC2/4/E 499 RAY o T
FRV8800 VHF converter 75.00 PS15 External power supply 20A 13900
FT203R-FBAS 2mtr H/H 1.5W 172.50 PS20 External PSU I/speaker c M MOD KI s
FT203R-FNB3 2 mtr H/H 2.5W 189.00 20A 175.00 Raycom 757 FT757GX fast tuning mod kit~ 26.50
FT203R-FNB4 2 mtr H/H 3.5W 195.00 PS25 Internal PUS for IC7S1E 95.00 modkit
FT209RH-FBAS 2 mtr H/H C/W emply b/casg 220.00 PS35 1C751 1nt. switch mode PSU  169.00 Raycom FBX-RWC LC7138 7 10 mtr FM mod kit
FT209RH-FNB3 2 mtre handheld 3.7 239.00 PS55 Matching power supply unit MOD kit 22.50
FT209RH-FNB4 2 mtr handheld 5W 245.00 for IC735 165.00 Raycom LCL DNT LCL/DNT 10FM mod kit 12.95
FT270%R V-UFHF 25W transceiver 359.00 SMé6 Desk for microphone 39.50 MCD
FT270l VHF 25W transceiver 95.00
gggg: gm:re m:lllmgde' - giggg RWC TOP 100 RAYCOM ANTENNAS
mtr multimode transceiver i
FT703R-FBAS 70cm H/H 1.5W 209.00 ADONIS AM303G Base stn FM/SSB m'phone 39.95 Raycom 1/1 G5RV Full size G5RV m/band ant. 14.95
FT703R-FNB3 70cm H/H 2.5W 235.00 ADONIS AMS03G  Base stn FM/SSB comp. mic  52.50 Raycom  1/2 GSRV 1/2 size G5RV m/band ant. 13.95
FT703R-FNB4 70cm H/H 3.5W 235.00 AKD WA1 120-450MHZ wavemeter Raycom 1/4 wave 145MHZ 1/4 wave PL259
FT709R-FBAS 70cm H/H 1.8W 235.00 ¢/w ant. 24.95 25 fitting 2.99
FT709R-FNB4 70cm H/H 4W 259.00 ALINCO  ALM-203E 2 mtr H/H transceiver 3.6W  239.00 Raycom  1/dwaved/ 145MHZ 1/4 s/steel whip 3/8
FT726R 2mir base station 760.00 ALINCO ALR-206E 2 mtr 25W mobile t'ceiver 295.00 fiting 299
FT757GX MK2-RWC All band all mode 100W TXR 729.00 ALINCO EDH-25  DC/DC 12V converter 1350  Raycom 3:8-mag 38 thread mag mount ¢/w
FT790R 70cm multimode transceiver ALINCO  EMS-20  Speaker MIC for ALM203 18.50 cable PL259 9.25
2W 379.00 ALINCO ESC-3 Leatherette case and strap 1450 Raycom 5/8 whip  145MHZ /8 spring type s/
FT980 Gen coverage + Ham band AOI-MIC  DM300 600 OHM replacement steel whip 3.75
transceiver 1399.00 microphone . 6.50 Raycom  S0239- Magnetic mount SO239 ¢/w
FVS1 Voice synthesizer for FT270/ AQOI-MIC DM301N 600 OHM replacement noise MAG cable PL259 9.50
2700 19.75 can. MIC 7.50 Raycom  Swivel- Swivel base mag-base c/w
LOG BOOK YAESU amateur radio log bk. ~ 2.00 ARM-ANT 10FM-HW 10FM-portable 'HOT-WIRE’ mag cable PL259 9.25
MD1B8 Base station desk m’phone 63.95 ant . 799  Raycom Trap- 7.1MHZ trap dipole com. kit 29.95
MH12A28 Speaker MIC for FT203-9 etc  16.50 ARM-ANT IIF:AAV- ‘zl'razelmgTJ-m portable - dipole
MH1B8 Fist/mobile MIC for FT757 etc  15.50 g g
MMB11 Mobile gk!/ml for FT290R 28.50 BREMI  BRS35  10A 13.8 volt power supply RAYCOM RF POWER AMPS
PA3 Mobile DC unit for FT208. eETRol ’ggﬂ : gg-gg *
209 etc 17.50 valve -
PA4C AC power unit for FRG9600  12.00 CRITON LS88B  8.0HM replacement ext e ] g::: AW ey o B2
QTR24D World zone clock 32.50 loudspeaker X 6.60 input 59.50
SAT726 Oscar/Sat unit for FT726 92.50 DAIWA  SA450M 2_way 2H5KW coax switch s Raycom  V45F-145 2"“, 45W FM amp. 1-3W .
SB1 Switch unit 15.00 g 0-900MHZ - . 7.50 ot 62.50
$82 Switch unit for YH1 1350 FDK ERpesxp2imtei2oWiEhlioBile Raycom  VI5L-145 Zmir 15W linear amp. 1-3W
SB3 Switch unit 14.25 transceiver i 269.00 input 49.50
SP55 External loudspeaker 1450 FDK FDK 2 mtr multimode transceiver 389.00 .
YH1 H'set/boom MIC for SB1/2/3  14.50 750XX o SPECIAL OFFERS
YH2 H'seMIC for FT203/209 etc 15.00 GAMMA  2MTR Gamma twin slim Jim ; ) -
YH55 Mono headphones 14.95 S-JiM type ant. 9.50 ARM- Multi P-6  Multi-polarization P/ant
YH77 Lightweight mono h’phones 1450 GAMMA  3-5A PSU 3-5 AMP power supply unit 19.50 ANT 140-800MHZ complete 36.00
YHA15 Helical antenna for FT290R 7.50 Hi-mound HK703 Straight key 29.25 Cybernet Beta 3000 Modified 10FM inc RPT
YM24A Speaker MIC for FT208/708 23.50 Hi-mound HK704 Straight key 19.95 29.3-700 MHz 79.00
YM49 Speaker/MIC for FT290R 19.50 Hi-mound HK706 Straight key 16.65 Kopek AR1002 50kg loading 3-core auto-
Hi-mound HK707 Straight key 15.50 rotator 38.50
Fu" Ran e Hi-mound HK808 Deluxe straight key 49.95 Raycom 1OOW 100W coaxial dummy load
g Hi-mound MK703 Squeeze key c/w base 28.95 d-load 0-500MHZ 12.50
Stocked Hi-mound MK705  Squeeze key 2565 SUN-ANT KG 208  7/8 2 mtr ant. tilt-over 14.50
Hi-mound MK706 Squeeze key 23.50 SE2
AT150 Matching automatic ATU HI-Q HI-Q coit  2X coil/formers/insulators SUN-ANT SGM/ S0239 type gutter-mount
for IC735 (pat-pend) 7.50 239 c/w cabie/259 9.50
BC3sE Desk-top charger for all HOXIN 70N2DX  Dual band 6/8 + 3X 5/8 |
nicads 59.00 mobile 23.75 SCANNING RECEIVERS
BP3 Standard Nicad pack 26.00 HOXIN 70N2M 144/432 dual band 1/2W+2x "YAESU FRG-9600 MKIY very latest mod, gives improved
3;‘5' Em?‘ty battery b"}x ,’,o' cells 6X 8.5 OXIN v %/5 ?‘g};"e 361 gggg “S METER” and RX plus extended coverage up to 950MHz.
igh capacity q/charge 10.8V H 7ON2' ua ase ant. on ¥ o anning RX  449.00
Nicad 4950 HOXIN  HS-358  430MHZ tripple 5/8 6.3d aias Rl R ot o) = alscarningl
DCh 12V mobile regulator pk (2E)  13.25 HOXIN HS-770 144/432 duplexer 50W 30dB (AOR2001) 329.00
EX243 Cums keyer unit for IC735/ isolation 19.55 o K
REGENCY MX7000 25-550 & 800-1300MHZ
53.00 HOXIN HS-78F 2 mtr 7/8 fold over 4.5dB8 16.95 scanner AM/FM 389.00
EX257 FM unit for ICR71 35.50 HOXIN HS-88F 2 mtr 8/8 fold over 5.2dB 19.96 REVCO RS2000E/  AM/FM scanner 60-179 &
EX310 Speech synth. unit for271etc  39.00 HOXIN SMC18SE 15 mtr 130W PEP mobile RWC 380-520MHZ 259.00
:210/’45 Mono headphones 28.50 ant. 1.72M Ion% I 16.85
1 Headset and boom MIC as: HOXIN SMC20SE 20 mtr 100W PEP mobiie ant
+ awitch ¥ a0 1.72M long 2150 TONNA — Full Range In Stock
1C-AHI 3.5-30 MHZ mobile ant 189.00 ICS AMT-2 AMTOR/RTTY/CW/ASCII
IC-AT10 100W auto ATU 299.00 terminal unit 245.00 TONNA  2008SN 144MHZ 9 element port.
IC-AT50 500W automatic ATU 435.00 ICS RM-1 L-cost AMTOR/RTTY/CW/ antenna ‘N’ 27.95
IC-CPI Mobile ch'ing iead c/lighter 4.99 ASCII modem 69.00 TONNA 20199 144/435 9+19 element
IC-HM9 Speaker MIC assy. 18.50 Jaybeam 8XY-2M 2 mtre 8E crossed ant. 41.50 Oscar ant. 36.50
IC-PS30 Power supply unit 25A cont.  275.00 Jaybeam LR1-2M 2 mtr omni-directional TONNA 20419 432MHZ 19 element 36.50
IC-UT16 Voice synth. for IC27 series 25.00 colinear 39.00 TONNA 20422 435MHZ 21 element ATV 31.2%
ICO2E 2 mtr LCD k'board 2W t'ceiver 259.00 Jaybeam LW10-2M 2 mtr 10 element YAGI 27.25 TONNA 20624 1296 23 element ant 27.95
tC120 1W 1296 MHZ mobile Jaybeam MBM48 70cm 48E antenna 40.75 TONNA  20809N 144MHZ 9 ele. fixed ant. ‘N 25.65
(40MHZ cov) 499.00 Jaybeam Q4-2M 2 mtr 4 element quad 33.95 TONNA  20813N 144MHZ 13 ele. port. ant 39.50
IC271E 2 mtr all mode 25W b/stn 699.00 Full Jaybeam range in stock. TONNA  20817N 144MHZ 17 ele. fixed ant. "N’ 47.83
1C271H High power 100W version Mraker  10-12A°  10-12A 13 BV power supply TONNA  20818N  144MHZ 9 ele. crossed 41.50
of IC271E 875.00 PSU 62.50 antenna ‘N
|l |
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DIGITAL MULTIMETERS

Thandar Electronics has
announced the addition of
two further digital multi-
meters to their range, desig-
nated the TM357 and TM358.

The TM357 is a 3.5 digit LCD
multimeter with facilities to
read ac/dc voltage, current,
resistance and diode test. A
continuity buzzer is also pro-
vided.

A temperature probe is
available as an optional
accessory and reads in centi-
grade and fahrenheit. The
TM357 is housed in a rugged

yet compact handheld case,
and costs £39 excluding VAT.
Probes are supplied.

The TM358 is a 3.5 digit LCD
multimeter which, besides
incorporating similar fea-
tures to the TM357, has the
capability of conductance
and transistor HFE measure-
ment. It costs £69 excluding
VAT and is also supplied
complete with probes.

For further information
contact: Thandar Electronics
Ltd, London Road, St Ives,
Huntingdon, Cambs PE17
4HJ. Tel: (0480) 64646.

please mention AMATEUR RADIO when replying to any advertisement
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SPC300 ATU

Amcomm/ARE have been
appointed as the world-wide

distributors of the British
made range of CAP Co
antenna couplers, which
handle levels of up to 3kW.
(See review in Amateur
Radio, January).

The current SPC300
antenna coupler is only

12x3x12%in with a cabinet
constructed in steel, with a
robust body and virtually
unscratchable surface.

The stator and rotor blades
of the capacitors are con-
structed from high grade NS4
alloy, all other components
being made of solid brass.
Controls are via two slow
motion drives for each of the
two capacitors, with a cali-
brated scale over 100
degrees. The inductor has a
digital turns counter control-
led by an aluminium knob
35mm in diameter.

The components are con-
structed in a special main-
frame, thus ensuring that the
‘Tr’ of the conductor (which is
of the ‘roller-coaster’ type) is
ofahighorder. The inductor's
range is from a maximum of
28uH to very low levels.

The circuit is designed to
provide substantial harmonic
rejection, which is often a
problem with other couplers,
in addition to allowing a wide
range of resistances and
reactances to be matched
into a transmitter/receiver.

SPC stands for Series/Par-
allel Capacitance but the unit
can be connected into 6 other
configurations by altering
the links on the front and rear
to match almost any antenna.

The ATU covers 1.8-
29.7MHz, the input and output
impedances are 50-75Q and
20-2.5k) respectively, and it's
not too difficult to obtain that
elusive 1:1 SWR across all
bands, even 160m.

There are four models: the
SPC300C, 1kW ATU in a cab-
inet; the SPC3000C, 3kW ATU
in a cabinet; the SPC300M,
1kW ATU module; and the
SPC3000M, 3kW ATU module.

Further details are avail-
able from: Amcomm/ARE, 373
Uxbridge Rd, Acton, London
W3 9RN. Tel: 01-992 5765.
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All the latest
news, views, comment and
developments on the amateur radio scene

A new mains/battery
oscilloscope has been
introduced by Thandar Elec-
tronics, designated the
TO315.

It offers true portability with
15MHz bandwidth, a dual
trace display and an input
sensitivity of 2mV/div. Selec-
tion of chopped or alternate
mode and line or frame
synchronization is automatic.

The portability and per-
formance provided by the
TO315 makes it suitable for
field use.

It has a weight of 6kg and
measures 113 x 223 x 310mm.
The oscilloscope costs £655
excluding VAT.

For further information
contact: Thandar Electronics
Ltd, London Road, St. lves,
Huntingdon, Cambs PE17
4HJ. Tel: (0480) 64646.

Gold metallisation has now
been developed for silicon
FETs to provide a high per-
formance and low-cost
alternative to bipolar devices
operating up to 1GHz and
beyond.

The importance of gold
metallisation is its superiority
to the standard aluminium
metallisation. Gold allows
fabrication of the very narrow
line widths required at high
frequencies (ie 1GHz and
beyond). Until recently, gold
metallisation was only avail-
able for GaAs devices
because of considerable dif-
ficulties in using this techni-
que with production silicon
parts.

However, this limitation has
been solved by a new techni-

que developed by Polycore,

RF Devices. The Polyfet
series of gold-metallised
FETs can be produced with
higher transconductance
(gm) values than other silicon
FETs. High stable gain can be
achieved without complex
additional circuitry to provide
impedance matching and
stabilisation.

The reliability and versatil-
ity of this new range of FETs
makes them ideal for use in
radar systems, mobile com-

JUNE 1986

munications equipment,
broadband, diathermy and
medical research, and most
applications where reliability
is necessary for RF genera-
tion and amplification.

Silicon devices produced
by this process have many
advantages at these frequen-
cies, and can be manufac-
tured at more competitive
prices than GaAs, due to the
higher vyields possible for
operation at 1GHz.

Through Anglia Micro-
waves Ltd, the UK repre-
sentative for Polycore RF
Devices, engineers have
access to a range of devices
covering frequency ranges
from 1MHz to 2GHz with
power levels from 1W to 300W
in Class A, B and C. The
devices can be gate-mod-
ulated using pulse signals,
permitting very simple and
efficient pulse modulation
design.

The Polyfet family can be
supplied in the vast majority
of standard RF packages,

including new microstrip,
single-ended and push-pull
types.

For further information

contact: Anglia Microwaves
Ltd, Radford Business Cen-
tre, Radford Way, Bill-
ericay, Essex CM12 0BZ.

Masterplug Powerclean
could be of use in either the
home or the office when a
number of small electronic
appliances employing low
power digital techniques are

being used.
These appliances are
susceptible to voltage

fluctuations in the mains sup-
ply which can be caused by
ordinary domestic appliances
containing motors or thermo-
static switches (such as
washing machines and
fridges). The voltage spikes
caused are problematic.

In industrial environments,
where very heavy electrical
equipment is used, these
spikes can be far worse and it
may be very difficuit to pro-

tect computer systems.

Powerclean can protect
equipment and increase its
immunity to interference.
Powerclean is a 4-way adap-
ter incorporating a passive
filter network designed to
provide attenuation of vol-
tage spikes in the most
susceptible (30MHz) fre-
quency range.

The unit comes complete
with mains cable and 13 amp
plug, and four miniature plugs
incorporating 3.15 amps fus-
ing. Its maximum current
rating is 6 amps. The retail
price is less than £20.

Further information is avail-
able from: Masterpiece Pro-
ducts, Masterpiece Cabinets
Ltd, Annscroft, Shrewsbury
SY5 8AN. Tel: (0743) 860512.
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VARTA'S GOT IT TAPED

Varta Ltd has announced a

national radio advertised
promotion for its range of
Energy 2000 batteries.
During June, consumers
purchasing any Energy 2000
blister pack can claim a free
recorded cassette from Varta
aspartof aBritannia Cassette
and Record Clubintroductory
offer. Consumers can keep
the free Varta cassette tape,

whether or not they finally
elect to join the club.

Energy 2000 batteries are
ideal for such high-drain
usage as radio cassettes, so
trial in this growing sector is
important, and Energy 2000
has the added bonus of aleak-
proof guarantee.

For more information con-
tact: Varta, Varta House, Gat-
wick Road, Crawley, West
Sussex. Tel: (0293) 547631.

NEW TERMINAL STRIPS

A F Bulgin & Company plic
has introduced a new series
of space-saving barrier termi-
nal strips for PC board
applications. The products
are manufactured by the
Beau Products Division of
Vernitron Corporation, Laco-
nia, New Hampshire, USA.

The new closed-side,
single-row strips have termi-
nals spaced on .325in centres.
They are rated at 20A, the
same as larger strips with
terminals on %in centres. The
strips also take 13% less
space, allowing greater PCB
design flexibility. n addition,
they are the smallest strips
recognised by UL for field
wiring.

The new Beau 69000 series
terminal strips have a barrier
height of .50in and width of
.60in. They are the low-cost,
directly interchangeable
alternative to series 4PCV
and 4PCR.

Theclosed-side design pro-
vides increased protection by
acting as a wire stop..Wires
cannot pass through the
closed side, or contact other
wires or PC board compo-
nents, so shorts are virtually
eliminated. The closed-side
also allows components to be
positioned close to the termi-
nal strip, resulting in a more
compact PC board.

Made of break resistant
thermoplastic, these strips
are available in closed back
or feed through styles and
can be furnished with a vari-
ety of terminals.

For further information
contact: A F Bulgin & Com-
pany plc, Bypass Road, Bar-
king, Essex. Tel: 01-594 5588.

JAYBEAM ANTENNAS

Jaybeam are now produc-
ing a compact four-element
yagi duobander for 4 and 6
metres costing £100 exclud-
ing VAT,

The Duobander DB4, which
has a boom length of 3.06m
and aturningradiusof2.1m, is
suitable for use by amateurs
with restricted space. It is
manufactured from high qual-
ity aluminium tubing with tin
elements incorporating ‘high
Q' traps rated at 2kW. It is
made to withstand severe

climatic  conditions, but
weighs only 9.5kg.
Jaybeam have also im-

proved their Tribanders, mod-
els TBt, TB2, TB3 and VR3.
They will now be fitted with
aluminium block saddles,
stainless steel jubilee clips
and stainless steel bolts and
‘U’ bolts as standard. Stain-
less steel kits will also be
available to upgrade existing
models.

Newnes have just pub-
lished revised editions of two
books on their radio and
electronics list. The firstis in
the Beginner's Guide series,
this one entitied the Begin-
ner’s Guide to Amateur Radio
by F G Rayer G30OGR, which
has been revised by Gordon
King G4VFV. More informa-
tion has been included in
many areas, with an extra
chapter on hints and tips for
the ‘enthusiastic beginner’.

The Beginner's Guide
series can be a little variable
with regard to ease of under-
standing. For instance,
Beginner's Guide to Radio,
another Newnes publication,
although quite sound tech-
nically, has a text that | am
sure would leave many abso-
lute beginners struggling.
This book for prospective
radio amateurs, however, is
fineinthisrespectand should
give no problems. Naturally it
covers propagation, short
wave listening, amateur
bands and licence conditions,
equipment and aerials etc.

It covers the basics well,
with useful diagrams and
examples of circuits (many
with componentvalues), and |
believe it's a better book for
beginners than any of the
RSGB publications.
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Beginner's Guide to
Amateur Radio is published
by Newnes Technical Books
and is priced at £4.95 (ISBN
0 600 33368 X).

The other revised publica-
tion from Newnes is lan
Sinclair’s Practical Electronic
Handbook. This isn't essen-
tially a book for beginners,
although there is much of use
to beginners here. It contains
a multitude of reference cir-
cuits and explanatory dia-
grams, with fairly brief out-
lines of the relevant theory
(and the minimum of maths).

It begins with passive com-
ponents, and besides the
obligatory colour codes
includes such subjects as
resistivity and conductivity,
Thévenin's theory, permittiv-
ity (with relative permittivi-
ties of various materials
listed), impedance and phase
angle calculations for tuned
circuits, etc.

The subsequent chapters
are similarly broad in their
scope (and therefore neces-
sarily brief), and cover active
discrete components, dis-
crete component circuits,

linear I1Cs, and digital ICs
(with a wealth of TTL and
CMOS pinouts).

Practical Electronics Hand-
book is priced at £5.95 (1ISBN
0 408 00447 9).

For further details contact:
Jaybeam Ltd, Kettering Road
North, Northampton NN3 1EX.
Tel: (0604) 46611.

ALUMINIUM SOLUTION

Have you ever wanted to
make your own antenna and
found it difficult to obtain the
aluminium?

Well, your problems could
be over. Eastern Alum-
inium are a specialist alum-
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inium stock-holder, who sup-
ply all types of extruded
aluminium sections (tubes,
rods, angles etc) in 4000
millimetre lengths.

Delivery to anywhere in the
UK is by carrier and is usually
within 3 days of despatch.

For further information or
quotations please contact:
Chris Clark, Eastern Alu-
minium Co Ltd, Unit 77A,
Cowdray Centre, Colchester,
Essex. Tel: (0206) 577698.
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CAPACITANCE METER

Levell Electronics has
introduced an accurate digi-
tal capacitance meter, type
7705. Capacitance values
between 0.1pF and 2,000u«F
may be measured on a 3%
digit liquid crystal display,
with 0.5in high characters,toa
basic accuracy of 0.5%. The
test voltage is 3.2V peak and
the unit has an input protec-
tion fuse. Measurement rate
is 2 per second. The 7705 is
powered by an internal PP3
type battery.

The cases are moulded in
high impact ABS plastic, 180 x
87 x 42mm and only weigh
350gms. The 7705 costs £49
excluding VAT, test leads and
a soft plastic carrying case
are supplied.

More information is avail-
able from: Levell Electronics
Ltd, Moxon Street, Barnet,
Herts EN5 5S8D. Tel: 01-449
5028.

AUDIO POWER METER KIT

A complete audio power
meter, including an attractive
front panel, can be easily
constructed with an inexpen-
sive, high quality kit from
Electronic and Computer
Workshop Ltd (ECW).

The kit (K2606) is easy to
assemble and connects dir-

ectly to the loudspeaker out-
puts of an audio amplifier.
Output power is indicated by
a bargraph of seven LEDs.

No powersupplyisrequired
as the output levels are
sufficient to drive the LEDs
directly. The kit can be used
with a range of medium to
high power amplifiers and
operates in four ranges: 2-
40W at 8 ohms, 4-80W at 4
ohms, 5-100W at 8 ohms and
10-200W at 4 ohms.

The kit includes all neces-
sary parts for successful com-
pletion, including a well
finished PCB, engraved metal
bezel, LEDs and all other
electronic components.

ECW offers the K2606 audio
power meter kit at a price of
£14.67 including VAT and post
and packing.

For further details contact:
Electronic and Computer
Workshop Ltd, 171 Broomfield
Rd, Chelmsford, Essex.

The Grundig MES0 test
receiver and field-strength
meter, now available from
Electronic Brokers, is a mic-
roprocessor controlled, fully
automatic antenna measur-
ing system which provides
ievel measurement in all the
VHF and UHF television
bands as well as the long,
medium, short and ultra-short
wave radio broadcasting
bands.

The unit employs simple
front panel keypad control to
carry out a wide variety of
intelligent measurement
functions. Selection of the
transmitted signal is by push-
button, and fully automatic
level measurement with built-
in error correction eliminates
the need for an ancillary
calibration curve.

Frequency, channel and

IMPROVED CONNECTORS
AF Bulgin & Company plc
have introduced a new range

of improved |EC320 style,
6A/10A connectors and cord-
sets.

Produced by sonic-welding
techniques, the improved
non-rewirable connectors
are available in end and side-
entry styles with a full choice
of cordsets to UK, European
and American standards and

cord lengths of 1,2,2.5and 3.5
metres.

Fully interchangeable with
Bulgin's P589 series, the new
Bulgin connectors can be
supplied with push-fit, screw-
mount, filtered, fused or
switched mating inlets and
retaining clips.

For further information
contact: AF Bulgin & Co plc,
Bypass Road, Barking, Essex
IG11 0AZ. Tel: 01-594 5588.

level indication is provided by
a bright 20-digit alpha-
numeric display, while maxi-
mum adjustment is aided by
LED indicators.

Theinstrument can store up
to 100 preselected frequen-
cies by channel number or
other designation, and the
stored data can be collated
and processed prior to hard-
copy print out on a built-in
thermal matrix printer.

The integral printer lists all
transmitted level measure-
ments, together with fre-
quency, time and date, either
sequentially or according to
pre-programmed instruc-
tions.

Other features of the MESO
include a TV/IF input at
38.9MHz, the capability to
measure separate sound
channels in stereo signals, a
built-in VHF/FM stereo
decoder with LED indication,
a headphone socket for
evaluation of received qual-
ity, a switch for picture
enlargement and a switch for
picture offset.

The Grundig MES0 is
equally suited to mains or
battery operation, and has its
own built-in charger.

For more information con-
tact: Electronic Brokers Ltd,
140-146 Camden Street, Lon-
don NW19PB. Tel: 01-267 7070.
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The new low price type
TG302 function generator
from Levell Electronics pro-
vides sine, square, triangle,
pulse, sawtooth, ramp and
asymmetrical sine waveforms
over the wide frequency
range of 0.02Hz to 2MHz. It is
possible to sweep the fre-
quency over three decades by
applying an external volitage
to the VCF input.

The main output amplitude
can be varied from 20mV to
20V p-p from a 50 ohm source.
A TTL output of rise time <3ns
is also available. This output

World Radio History|

is capable of driving up to
20 TTL loads or triggering an
oscilloscope. A dc offset con-
trol enables up to 10V dc to
be superimposed on the main
output signal.

The TG302 is housed in a
high impact ABS plastic case
with internal screening. Its
size is 85 x 235 x 280mm and its
weight is under 2kg.

The retail price is £136 +
VAT including UK mainland

delivery.
For further information
contact: Levell Electronics

Ltd, Moxon St, Barnett, Herts
EN5 5S8D. Tel: 01-449 5028.
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Scarborough Rally

Scarborough Amateur
Radio Society is holding its
annual rally on 27 July at The
Spa, Scarborough, opening at
11am.

The RSGB have elected this
rally to be a Morse testing
station for the day, and any-
one wishing to take the
examination should apply to
the Rally Secretary (address
below).

There will be talk-in on
144MHz (S22), 432MHz (SU8)
and RBO by GB3NY, and there
will be a large number of
traders attending the rally.

Thisshould be an enjoyable
family day out, with the many
attractions of this large sea-
side resort and fine beaches
on hand.

If you would like further
information contact: The
Rally Secretary, lan Hunter
G4UQP, 46 Station Road,
Scalley, Scarborough, North
Yorkshire YO13 0QA. Tel:
(0723) 376847,

Sussex Mobile Rally

The Sussex Mobile Rally is
an annual event for radio
amateurs and their families
where the amateur is able to
view and purchase the wares
of over 50 companies
specialising in amateur radio
and electronics, alt under one
roof. The family can also
enjoy aday by the seaside and
the entertainments specially
organised for their pleasure
at the rally.

The 1986 rally will take place
at the Brighton Racecourse,
which is easily found by
visitors and has almost unli-
mited free car parking (under
the control of rally marshals).
The 1986 rally will be heid on
Sunday the 13th July and
entrance charges remain at
lastyear's price of £1 per adult
with children under 14 years
entering free of charge.

The large racecourse build-
ings allow all the stands to be
under shelter from the British
weather and refreshments
are available in the bars and
cafeteria on site. For the
family a free minibus service
runs regularly to and from the
seafront throughout the day,
and a number of other diver-
sions are available on the
rally site.

Disabled visitors are not
charged for entry, and ramps
lifts and wide gangways
ensure freedom of wheel-
chair access.

Local clubs, societies and
specialist groups are all rep-
resented and a special event
station, callsign GB2SMR, is
on air to talk mobile visitorsin
from far afield.

The rally is organised by
members of six amateur radio
societies from Sussex, and it
is hoped thatthe supportfrom
radio amateurs will ensure
successin1986, and the future
of the rally in years to come.

For further details contact:
the Secretary, Mr Mark Spil-
lett G4UAW, 26 Westlands,
Rustington BN16 3NW. Tel:
(0903) 782594,

Elvaston Castle Rally

Nunsfield House Com-
munity Association Amateur
Radio Group will be holding
the 17th Elvaston Castle
Mobile Radio Rally on Sunday
8 June. Attendance this year
is expected to be in the
region of 20,000 visitors.

The rally should be of
interest to the whole family,
with numerous attractions
including a free-fall para-
chute display (weather per-
mitting), mini motorbike
rides, and a bouncing castle.

In addition, 90 radio and
electronics trade stands will
be present, full catering faci-
lities will be available and, as
this event coincides with the
English Folk Dance and Song
Society National Folk Day,
teams of dancers will be
demonstrating their skills in
the castle grounds.

Elvaston Castle Country
Park is located 5 miles south-
east of Derby on the B5010
and is well signposted.

Admission if free and those
requiring further information
should contact: John Robson
G4PZY. Tel: (0332) 767994.

Hamfest '86

The Flight
Amateur Radio Society
(FRARS) and the Radio
Amateur Invalid and Blind
Club (RAIBC) will be holding
the fourth annual Hamfest
Rally on 10 August, from 11am
to 5pm.

The site, which is approx-
imately 3 acres, will have
marquee accommodation for
radio traders, and there will
be plenty of room on the field
for displays, other activities
or additional traders. Adja-
cent free parking for the
publicis extensive; handicap-
ped visitors will, of course, be
able to park on site.

Facilities for traders
include refreshments, tele-

Refuelling

phone, and on-site parking.
For more information con-
tact: Mr Ashley Hulme, 71
Victoria Gardens, Ferndown,
Wimborne, Dorset BH22 9JQ.
Tel: (0202) 872503.

Radio Conference

The Institution of Electro-
nic and Radio Engineers will
be holding their fourth Inter-
national Conference on radio
receivers, at the University
College of North Wales in
Bangor, from 1-4 July this
year. Attendance at the con-
ference is open to both mem-
bers and non-members of the
Institution,

Digital techniques and
receiver integrated circuits,
two of the most important
areas challenging radio sys-
tems designers, will be
covered in depth, as will ICs
for telemetry and navigation-
al systems.

Complete sessions will be
devoted to a further three
important areas: mobile
radio, radio systems in gene-
ral and receiver design.

A complete day of tutorial
sessions, which will precede
the main conference, will
cover the most important
areas of modern radio
receiver design.

Six speakers, each of whom
is renowned in his particular
field, have accepted invita-
tions to present tutorial lec-
tures on six ‘leading edge’
subjects: digital signal pro-
cessing, spread spectrum
techniques, frequency synth-
esis and phase locked loops,
modulation and coding, cryp-
tography and gallium ars-
enide applicationsinreceiver
design.

For further information and
registration forms contact:
The Conference Secretariat,
Institution of Electronic and
Radio Engineers, 99 Gower
Street, London WCI1E 6AZ
Tel: 01-388 3071.

The US Connection

Are you interested in visit-
ing the biggest junk sale in
the world? A group of EI-GI
amateurs will be going to
Dayton, Ohio in April 1987, to
visit Hamvention, the largest
sale of ham gear ever to be
displayed at one place at any
one time.

They also hope toinclude at
least 5 other large cities
anywhere from Florida to San
Francisco. As this is a group
undertaking the whole group
will decide the destinations.
Meetings will be held at major

10 please mention AMATEUR RADIO when replying to any advertisement

locations, and there will be
nets on2m and 80m for further
discussion.

For further details contact:
Charlie EI2EM, Irish Radio
Transmitter’s Society, PO Box
462, Dublin 9.

Sheffield junk sale

Sheffield Amateur Radio
Club (SARC) meets at the
Firth Park Pavilion on the first
two Mondays and last two
Wednesdays of the month.

Forthcoming events inc-
lude aminority group nighton
25 June and a summer junk
sale on 7 July. RAE classes,
starting at 7.30pm are held
every week. Other meetings
start at 8.15pm.

For further details contact:
Peter Cardwell, 223 Chester-
field Road, Meersbrook,
Sheffield, South Yorkshire S8
OPR. Tel: (0742) 5817686.

Super sale
Aberdeen Amateur Radio
Society will be holding a

super sale of good equipment
on13June, and on 20 June the
winners of the building com-
petition will be giving away a
few secrets in a lecture.

The society meets at 7.30pm
each Friday in their club room
at 35 Thistie Lane, Aberdeen.
ldeas for talks and lectures
are always appreciated and
speakers who wish to give a
talk, lecture or demonstration
to the society will be made
most welcome.

For further details phone
Don Travis GM4GXD on Pitca-
ple (04676) 251.

Scoftish Convention

This year the Glenrothes
and District Amateur Radio
Club will be organising the
Scottish Amateur Radio Con-
vention,

The provisional date for the
convention is Saturday, 13
September. For  further
details contact: Ken Riddoch
GMZ3ZSP. Tel: (0334) 53336.

Interference Forum

A 'DTI interference Forum’
lead by Mr Raymond Brooks
will be held on 24 June by the
Verulam Amateur Radio Ciub.

The club meets every
second and fourth Tuesday of
the month at the RAF Associa-
tion Headquarters, New Kent
Road, off Marlborough Road,
St Albans. All visitors are

welcome.
For more information con-
tact: Gerry Wimpenny

G40BH, 30 Failcross Way, St
Albans. Tel: 52003.
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MARS Microwaves

On 17 June, the Midiands
Amateur Radio  Society
(MARS) will be holding a talk
on microwaves presented by
Glen Ross GBMWR. This is a
repeat of ‘Frozen Out’ held at
the February meeting.

The MARS nightonthe airis
Thursday, the Morse class is
on Wednesday and the open
night has moved to Monday.

If you would like further
information about MARS
please contact: Tom Brady
G8GAZ, 57 Green Lane, Great
Barr, Birmingham B43 5LE,

ce

CQ, the newsletter of
Denby Dale (Pie Hall) and
District Amateur Radio Soc-
iety, includes an extremely
interesting article on the part
played by amateur radio
enthusiasts in the relief
operation after the Mexico
Earthquake.

There are also diagrams of a
‘dirty’ dc charger, details of
forthcoming events, and a
‘ladies corner’. For more
information about CQ con-
tact: Geoff Band G4GJB, Wol-
velay House, Woolley, Wake-
field WF4 2JJ.

Radio Scouting

We have just received
Radio Scouting’s UK report
which includes several

reports on the 28th internat-
ional jamboree on the air
which took place on 19 and 20
October last year. Reading
the reports it is clear that the
eventwas agreat success and
everybody enjoyed them-
selves. Countries worked
included China, USA, Canada
and Zimbabwe.

The report also includes
newspaper cuttings publicis-
ingscout radio exploits, dates
for your diary and letters from
scouts. It makes for lively and
interesting reading.

The UK scout net on or
around 3740kHz at 0900 local
time on Saturdays, is still
flourishing after almost 25
years.

10m FM Group

Enthusiasts in the south of
England have formed the
Southern 10m FM Group.
Their prime objective is to
keep this band active during
sunspot minimum.

They will be producing a
newsletter six times a year,
which will include informa-
tion on propagation, techni-
cal tips, CB radio conversion
information, and availability
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Ham record

A licensed radio ham has
set a new record for the run
from John O'Groats to Land’s
End.

Mile Butler (38) from Basil-
don in Essex completed the
trip on an ELVA, the new all-
British electric vehicle which
promises to transform the
lives of elderly or disabled

people with a mobility
problem.

The three-wheeled ELVA
becomes the smallest

powered vehicle to complete
the 825-mile trip and has done
so without a single hitch -
confirming the designer’'s
claims that it is totally main-
tenance-free.

Mike undertook the run to
raise funds for research into
the disease from which he
and two of his daughters
suffer. From birth, he has
been a victim of neurofibro-
matosis, a genetic disorder
which affects one in every
3000 people in the UK, and
which was brought to the
public’s attention in the film
The Elephant Man. Although
Mike's symptoms are compa-
ratively mild, his 13 year old

daughter has already suf-
fered the loss of aleg through
the disease.

At present there is neither
treatment nor cure for the
disease, and Mike's effort has
helped to raise funds for the
charity LINK which plans to
establish a central clinic for
sufferers and encourage
vitally needed research.

Mike carried a hand-held

FM transceiver on the ELVA
and CB equipment was instal-
led in the support van, so he
was not short of company on
the lonelier stretches of the
road. As well as making many

new friends, he received
invaluable help from amateur
radio enthusiasts along the
route and would like to thank
all concerned for their assist-
ance and support.

of radios, linears and anten-
nas etc.

Thursday evenings be-
tween 8 and 10pm will be
activity nightsalong the south
coast. If you want to hear
more about the group con-
tact: Jim Hicks G4XRU, 33
Hayling Rise, Worthing.

BARC

Brian Coleman G4NNS will
be presenting atalk on packet
radio to the Basingstoke
Amateur Radio Club (BARC)
on 7 July.

In addition, a 2m DF foxhunt
is scheduled for the last
Sunday in every month start-
ing at 2.30pm, but this is
subject to weather conditions
and support. Normaily a 2m
net is held at 1pm to decide
whether to ‘go/no go'.

Meetings are held at the

Forest Ring Community
Centre, Sycamore Way,
Winklebury, Basingstoke,

starting at 7.30pm.

An informal, ad-hoc meet-
ing is held on a Tuesday in
every month, but this is only
arranged a month ahead.
Non-members are welcome.

For more information con-
tact: Dave Burleigh G4WIZ, 14
Winchfield Gardens, Tadley,
Basingstoke, Hampshire
RG26 6TX. Tel: (07356) 5185.

Wimbledon space shot
A talk entitled ‘Space
Exploration of the Solar Sys-

tem’ will be presented to
Wimbledon and District
Amateur Radio  Society

(W&DARS) by Dr Gary Hunt
on 27 June.

On 13 June a club construc-
tion competition will be held
and on 11 July David Kinsella
will be presenting a tatk on
the Great Western Railway.

Society meetings are held
on the second and last Friday
of the month at 8pm in the St
John's Ambulance HQ, 124
Kingston Road, Wimbledon,
London SW19,

For further details contact:
George Cripps G3DWW, 115
Bushey Road, Raynes Park,

London SWZ20. Tel: 01-540
2180.

South Bristol

South  Bristol Amateur

Radio Club meets every
Wednesday atthe Whitchurch
Folk House, East Dundry
Road, Whitchurch, Bristol,
Avon. On 4 June John G4TRN
will present a talk on mod-
ifying CBradios for 10 metres,
andon 11 Junethe society will
hold an HF activity night.

Contact Len Baker G4RZY
on Whitchurch 834282 for
further details.

Mystery Lecture

G3MGX will be presenting a
mystery lecture to Worksop
Amateur Radio  Society
(WARS) on 17 June. Other
events on their agenda
include a visit from Scun-
thorpe Club on 3 June, and a
visit to Newark Radio Club on
3 July. If you would like more
details contact: Mrs C S Gee,
100 Plantation Hill, Worksop,
Notts. Tel: 486614.

Edgware and District :
Edgware and District Radio
Society meets on the second
and fourth Thursdays of the
month at 8pm at the Watling
Community Centre, 145
Orange Hill Road, Burnt Oak,

Edgware.

A club net is held every
Monday at 22.00hrs on
1.875MHz, and the Edgware
80m net will be operating on
3.775MHz+QRM at 09.15hrs
on 29 June.

In  addition, the club
releases a monthly newslet-
ter entitled the Edgware Ham
News. Reviews of recent club
events and general items of
clubnews are included, asisa
list of forthcoming events.

For more information con-
tact: John Colby G4RMD, 4
Briars Close, Hatfield. Tel:
Hatfield 64342,
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QQVOs6-40A

.50

QQvVO07-50

83.
QQ203-20

3

2.50
QS7520 1.50
Q87540 3.00
Q89210 6.00
Q895 10 4.83
QS108 45 4.00
Q815015 6.95
Q8150 30 1.15
Q8150 45 7.00
Q51200 3.98
Q81202 3.9
Q81203 4.15
Q81205 3.8
Q81206 3.5
Q81206 1.0
Q81207 0.90
Q81208 0.90
Q81209  3.15
Qs1210 1.50
Qsi2n 1.50
Qs1212  3.20
Q§1213  35.00
Qs1215  2.10
QSt218  5.00
Qu3i7 9.50
Qu37  11.50
QV03-12 4.98
Qv0s-25 1.75
Qv06-20 20.50
Qv2-250C
45.00
Qv0o8-100
145.00
QY3-125 63,00
QY4-250 70.00
QY4-400 76.00
R10 4.00
R16 12.00
R17 1.50
R18 2.50
R19 2.50
R20 1.20
R1169  53.00
RG1-125 4.93
RG1-240A
14.50
RG3-250A 3.50
RG3-1250A
RK2K25 €2.50
RK-20A 12.00
RL16 1.50
RPL16 12.00
RPY13 2.50
RPY43 2.50
RPY82 .30
RR3-250 15.00
RR3-1250
.00
RS613  45.00
RS685 54.95
RS688  %2.18
S6F17 3.08
S6F33  20.93
S11E12 38.00
83012K  12.00

§104/1K 10.00
5109 1K 15.00

8130 3.985
S130P  5.93
SC1/800 3.00
SC1/1100 8.00
SC1 1200 5.00
SC11300 8.00
SC12000 9.00
SD6000M
45.00
SP4B 4.95
SP41 3.00
SP4a2 3.00
55501 3%5.00
T11 1.50
$§TV280740
8§Tv2680 80
.93
Su4a2 4.93
TB2 5300
85.00
TB2-300 45.00
T83/2000
39
TBL-2-300
2
TBL2-500
395.00
TDG3 10E 40,00
TD1-100A
25.00
TD3-12  4.00
TP25 1.50
TSP4 7.00
TT1t 1.50
™0 45.00
TT22 45.00
TTw0 57.00
TTR-31MR
TY2-125A
Ty4-400 85.00
TY8-600W
TYS82 250
375.00
u18-20 2.75
u1s 11.95
u24 2.00
u2s 0.90
u2s 0.90
u37 9.00
U4t 6.95

uUso 2.00
us2 00
U 70
o2 .00
U193 a5
u2s1 .00
uagt 73
UABCBO 0.5
UAF42 .00
UBF80 .80
uBCa1 .93
uBCs81 .50
UBFB9 .80
UBL2Y 73
ucez .20
uCCs4 .70
ucces .80

.00

.20

c

(e}

I

Q
CUDPWOWNDO LS e L ONNA200 =2 0ANO“00=0=00
NAQQoUDUNDa LN ANG
38830838 5a38a088

uYas
V235A 1K

-
o

250.00
Vv240C/2K
225.00

V241C/1K
V248A 2K
315.00
V339 3.50
VLS631 10.95
VP133 2.00
VR75:30 3.00
VR101 2.00
VR105/30 1.50
VR150/30 1.13
vTs2 2.50
vu2g 4.50
VU39 1.50
w77 5.00
w729 1.00
W739 1.50
X24 1.00
X66/X65 4.98
X76M 1.95
XC24 1.50
XC25 0.50
XFwa7 1.50
XFW50 1.50
XG5-500 22.50
XL1-5V_ 1.50
XL628FT 7.50
XNP12 2.50
XR1-1600A
XR1-3200A
XR1-6400A
99.50
Y65 6.95
Y503 25.00
Y602 12.00
Y4070 130.00
YD1100 73.00
YJ1060 268.00
YL1000  9.50
YL1020 28.00
YL1030 59.50
YL1060 985
YL1070 19%.00
YL1071 195.00
YL1290 $9.50
277 1.20
2303C 9.00
2359 9.00
25055 15.00
2520M 4.00
2521M 8.00
2700V 3.00
2749 0.80
2759 19.93
2800V 3.00
2803U 18.93
29007 9.50
ZA1000 12.50
ZA1001  1.50
ZA1002  1.50
2C1040 8.00
ZM1005 8.00
ZM1020 8.95
ZM1021  8.00
ZM1023  7.98
ZM1041 14.00
ZM1082  9.00
ZM1084 10.00
ZM1177  9.00
2ZM1202 35.00
ZM1263  4.00
ZM1612  3.00
1A3 4.50
1AC6 1.20
1B3GT 193
1822 10.00
1827 55.00
1B35A 29.50
1C5GT  2.50
1FD1 2.50
1G3GT  2.50
1K3GT 2,50
1N1 4.50
1N2 4.50
1P28 25.00
INSGT  2.50
1P28 25.00
182 0.35
185 0.70
1T4 0.70
15 1.00
1X28 1.40
122 8.95
2AS15A 11.50
B22 69.50

SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD

2C39A 29.30 | 6AK6 2.50 1.50 | 12BH7A  2.50 404A

2C39BA 29.80 | BALS 0.80 1.95 | 128L6 1.78 | 42545

2C40  37.00 6AM4 3.28 0.95 | 128Y7A 275 4310

2C42  29.50 6AMS 6.00 48 | 12CAs 198 5728

2C51 0.75 6AME 1.50 2.50 | 12Cx6  1.20 5636

2CY5 1.50 6ANS 2.85 0.80 | 120068 3.50 6146A

287 1.50 2.88 9.50 | 12Dw4A 350 | 6158

2D21 1.50 6AQ5 2.15 1.10 120W7 2.50 6386

2021w 2.50 6AQ8 0.85 1.5 | 12E1 17.95 68838

2E22GY 45.00 6ARS5 595 1.85 | 12814 38.00 6973

2E26 7.95 3.5 .95 | 12GN7 4.50 705A

2042 93.00 1.50 5.30 | 12HG7A 4.50

2K25 27.50 2.50 2.50 12J7GT  3.50

2K25 Ray 75.00 4.50 4.95 1.95

2K26 98.00 0.78 1.95 1.50

2K23  250.00 1.75 2.85 1.95

2K5%6  250.00 2.00 248 1,95

3A108A  9.00 0.95 3.18 a78

3A,1078 12.00 0.73 2.50 1.95

34’1098 11.00 2.50 2.0 1,93

3A:1108 12.00 5,98 3.98 150

3A141K 11.50 2.80 5.50 1.85

3471470 7.50 1.50 3.08 1.95

3A/167M 10.00 0.95 .93 2.30

3A2 3.95 4.50 2.50 3.20

3A3A EX T 3.50 2.50 3.20

3A4 1.10 1.00 2.00 2.50

3ALS 0.95 0.72 3.00 3.20

3AT2 3.33 3.00 5.95 2.3

3AU6 0.85 1.95 2.50 5.00

382 3.00 1.50 2.95 3.50

3B4 7.00 1.20 | 6K28 1.95 1.95

387 4.50 4.00 | 6L! 2.50 3.95

3824  10.00 1.95 | 6L19 3.05 0.95

3826  24.00 1.13 | 6L6GC  2.9% 2.50

3828 12.00 0.58 6L6GC{GE} 2.98

3826 1.50 1.85 4.95 4.50

3Ca 2.50 1.65 | 6L6GT  1.95 8.00 i

3C45  24.00 4.50 | 6LD20  1.18 3.50 1927 25.00

3CB6 1.50 3.03 | 6LFE 7.50 2.50 | 2050 3.95

3CN3A 230 0.75 | 6LJ8 2.50 7.00 | 2050W  4.50

3Ccss 0.95 0.72 | 6LQ6 s.50 3.50 [ 3545 4.00

3CYS 1.50 3.98 | 6L15 3.18 9.00 4313C 4.00

CxX3 2.50 1.15 | 6MJ6 4.95 3 43280 9.00

306 4.50 0.70 | 6N7 2.30 5642 9.50

3D21A  20.50 4.95 | 6N/GT 250 5651 2.50

3E22  49.50 2.15 /| 6P15 1.30 5654 1.05

3EH7 1.95 2.18 | 6P25 4.00 5663 1.95

3EJ7 1.95 550 | 6P26 4.00 5670 3.25

3W4GT  2.50 1.50 | 6P28 2.00 5672 4.50

4832 35.00 s.3s | 607 1.78 5687 4.50

485518 115.00 150 | 6Q7GT  1.20 5692 3.50

4BQ7A  1.73 400 | 6R7G 3.18 X 5696 3.50

4826 1.95 0.48 S4A 1.50 X 5704 3.%0

4-65A  59.00 3.50 | 6SA7GT 1.38 g 5718 6.15

41254  72.30 2.50 [ 6SC7 1.50 3 5725 2.50

4:250A 79.50 2.935 6SG7 .50 . 5726 1.50

4-400A  87.50 1.10 SH? 1.3 X 5727 1.95

4C27  25.00 1.98 | 65J7GT  1.35 X 5749 2.50

4C28  25.00 2.50 | 6SK7 1.38 X 5750 1.85

4CB6 1.95 1.80 | 6SK7GT 1.33 . 5751 2,95

4CX2508 49.00 2,80 | 6SL7GT 0.83 . 5763 4.95

4CX2508 2.0 | 6SN7GT 1.33 d 5814A  3.25

EIMAC £59.50 49s | 6507 1.33 . 5820WA  6.50

4CX2508M 3.50 | 6SS7 1.95 . 5840 3.50

75.00 3.95 | 6UGT 173 . 5842 11.00

4CX250K 1.95 | 6U8 1.15 d 5847 10.95

EIMAC 95.00 4.50 | BUBA 1.50 . 5879 8.50

4CX350A 95.00 1.50 | 6VEGT  1.30 0.60 | 5886  13.08

4CX350F 79.50 2.28 | 6X2N 1.00 0.80 [ sag4  39.30

4CX15008 6.95 | 6X4 1.50 1.00 | 5899 4.50
398.50 3.95 | 6XSGT = 1.00 1.00 | 5963 2.00

4GS7 2.23 3.28 | 6X5GTY 1.00 0.60 | 5965 2.25

4GV7 2.25 2.00 | 6XBA 2.25 1.00 | 6005 1.85

4JC6A 295 1.60 | 7A6 4.50 280 | 6012 16.00

4J52  75.00 6CM7  2.95 | 7A7 2.00 0.80 | 6021 385

4KT6 1.50 6CS6 0.78 | 7AD7 1.73 30PLI4 175 | 6057 2.50

4X150A  35.00 6CS7 0.93 | 7AU7 1.50 31JS6A  5.50 | 6058 3.95

5AM020 ©.30 | 6CWa  6.50 [ 786 3.30 [ 33A 158M 6060 2.25

5A152M  9.00 6CY5 1.00 | 787 2.50 19.50 | 6062 4.50

5A163K 10.00 6CY7 2.95 | 7C6 2.30 35A5 4.30 | 6063 2.00

5A170K  6.23 606 2.50 | 7E7 2.50 35L8GT  2.00 | 6064 2.95

5A-206K 10.00 | 6DC6  2.95 | 747 3.30 | 3504 0.70 | 6067 1.95

5A-180M  9.00 6DJ8 098 | 7V7 4.15 3523 1.88 | 6072 4.20

IAMS 415 6DK6 145 | 7Y4 2.50 | 38HE7  4.30 | 6080 7.95

5AM8  2.15 60Q5  8.93 | 8B10 2.80 | 4kD6 5.30| 6132  10.00

SANS 1.20 6DQ6B  2.50 | 8BOS 1.95 42 6.95 1468 9.50

SAR4 2.00 6DW4 2.4 | 808 2.50 a7 6.00 5688 6.50

5AU4 1.50 6EA4 4.95 | 8EQ7 1.95 50A5 1.0 | 6887 9.50

58 110M 10.00 6EA7 2.50 | B298A 8.30 50C5 0.95 | 6080 7.95

5B-254M 14.50 6EAB 2.50 | B85A8 1.50 s50CD6G  1.15 | 6080WA 9.50

58-255M 19.50 6EB8 1.75 | 1002 1.25 S0EH5  1.50 | 6096 5.50

5B255M 19.50 6EMS5 2.50 | 10DE 2.30 52KU 2.00 [ 6132 10.00

5B/256M 9,00 6EM7 2,80 | 10F 0.7% | 53CG  15.00 | 6136 2.50

5B8-257M  9.00 6EU7  £1.93 | 10GK6  1.95 6085 1.00 | 61468  9.95

5B-256M 14.50 6EUB 1.75 | 10P14 2.50 60JY6  2.98 | 6157 2.50

5C22  125.00 6EV7 295 | '0P18 070 [ 6ISPT  4.50 [ 6201 6.45

SR4GB  3.30 6EW7 4,50 | 0LD12  0.63 7581 350 | 6211 2.50

5R4GY  3.30 6EWE 1.0 | '1E3  35.00 75C1 2.50 | 6267 2.25

5Ta s9s | 6F1 2.00 | 12A6 3.95 . 8 8.50 | 6350 3.50

504G 2.93 6F5 495 | 12AD6  1.30 83Al 9.00 | 6688 8.50

5U4GB 3.0 | 6F7 s.50 | 12AG8  1.50 | a4 3.00| 6870 11.50

5V4G 1.28 6F6G 2.00 | 12AL5  1.00 85A1 6.50 | 6887 9.50

5Y3GT  1.93 6F12 1.80 | 12AT6 0.95 85A2 1.50 | 6873 4.50

524GT  0.8% 6F13 3.00 | 12AT7 1.15 90AV  10.00 | 7189 3.50

6/30L2  0.70 6F14 1.00 | 12AT7WA 2.50 92AG  19.50 | 7199 6.15

6A/203K 9.00 6F17 2.75 | 12AU6  1.93 92AV  12.50 | 7239 17.50

6A7 495 | 6F21 2.50 | 12AU7  0.83 | g5A1 6.50 | 7247 2.95

6ABG 1.50 6F23 0.60 12AV6 1.95 108C1 1.50 7360 13.%0

6ACT 2.00 6F24 1.25 | 12AX4GT 1.00 15082 6.95 | 7527 85.00

6AF4A  2.50 6F25 1.25 | 12AX7 o.e3 150C2 150 7586 15.00

6AGS 1.50 | 6F28 1.25 | 12AX7TWA 2.50 | 150C4  2.15] 6591A  4.95

6AG7 1.95 6F32 1.23 } 12Ay7 3.5 | 185T 1.50 | 7868 3.95

6AH6  2.80 | 6F33  17.00 | [2AZ7A 1.9 | 274A  15.00

6AJ4 2.00 ' 6FH8 12,80 | 12B4A 480 | 307 5.00

6AJ7 2.00 6G6G  s.80 | 12BA6  1.50 ' 3284  15.00

6AKS 1.50 6GHBA o0.80 | '2BE6 195  388A  17.50

please mention AMATEUR RADIO when replying to any advertisement

Open Mon-Thurs 9.00am-5.30pm

Fri, 9.00am-5.00pm

» 24 HOUR ANSWERPHONE SERVICE «
ACCESS & BARCLAYCARD PHONE
ORDERS WELCOME

UK ORDERS P&P £100
PLEASE ADD 15% VAT
Export order welcome carriage at cost
Please send your enquiries for special
quotations for large quantity

CALLERS WELCOME
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18 REM
2@ REM MORSE CODE_GENERATING PROGRAMME
39 REM t

4@ REM WRITTEN BY A.P. GRIGG GOBRN AMATEUR RADIO JANUAPY 198¢

50 REM ADDED TO BY G4TGB 7 JAN 19846

6@ CLS

7@ CLEAR

30 PRPINT "RANDOM MORSE 20DE GENERATION®

98 PRINT ".......... "

18@ PRINT

11i@ PRINT

128 INPUT "Letters, HNumbers, or Both (L N.BY";TYP$

138 PRINT

149 IF TYP$=*L" CGR TYPs="1" THEN ST=1: Fl=l&

1590 IF TYP$=°N" OR TYPs="n* THEN ST=27: Fl=3¢

169 IF TYP$="B* OF TYP#$x=*u" THEN S5T=i: F1=34

L1780 IF TYP$<()>"N" AND TYP$()"n® QND TYP$()>"L*" AND T¥PS tle
AND TYP$:,*B" AND TYFP$()>'b® THEN 120

188 PRINT

198 INPUT “ENTER WORD SPEEL*:SP

2089 REM

218 PRINT

220 INPUT "INTERNAL SPEED®*; 1%

225 REM CARLAULATE PERIOD BETWEEN LETTEFRS

230 TIMO=7%714=-SP.

240 IF IS=@ THEN LT=INT(TIMO/7?) ELSE LT=(1¢-1S

250 PRINT:INPUT "RANDOMIZATION SEED";:PDN

286 RANDOMIZE ROM

279 DIM AS (34

286 DATA '©1°, *10060°-  *1810°, "t00*, '"9*, °08L0°, "1i@ "eeas-
*191*, *6i80*, "1lv, *18°, *1it”

299 DATA '6110°, "1l81°, *0i0*, *906", "1', *G&1°. *QE6BL°. *Ci:
1081t "1i100"

369 DATA "@1lli', *@G1liif°, "@8d:il", "03ec1”

31@ CATA '"0@0RAB". *10000° 11000, "t11@0°. 2110 *iitsd

129 REM READ THE DATA INTO ARRAY A

340 FCR Q=1 TO 3¢

358 PEAD AS (G

748 NEXT @

378 FIVES = B: REM INITIALISE GROUPING COUNT

3175 SIXES =@: REM INITIALISE NUMBER OF GROUFS PER LINE

380 REM GET RANDOM NUMBER

198 R=INT(RND=37

490 IF R<(ST OR RXF1 THEN 399: REM COUT OF LIMIT

«l9 DCN = R

220 GOZUB «B0: PEM SOUND MORSE CHARACTER
425 IF DONC(Z? THEN PPINT CHR$ {ce+DON}:
ELSE PRINT "@°;

REM WARIT

SOUND 1.6,TIMD. 0

FIVES= FIVES +1

IF FIVES = 5 THEN FIVES = 0
SIXES = SIXES +1

IF SIXES >3 THEN SIXES = O:
GOTQ 390:
PRINT:: GOTO 378

REM SOUND MORSE CHARACTER
FOR LQ = 1 TO LENTR$(DON)
IF MID$(AS(DON) .L@,1) = “@°
NEXT L@

RETURN

REM SOUNDC CIT

SOUND 1+136,L7,7

SOUND 1.,0.LT7.0

RETURN

REM

REM SOUND DRH

SOUND 1,136,L7T#3,7

SOUND 1.0.LT7.@

RETUPN

*39
we@
430
268

4639
%70
«78
«80
490
300
510
$13
5ze
53e
540
£50
540
57e
580
5°0
£00

Random Morse code generation program sample

Letters,
b

Numbers, or Both (L/N/B)7

ENTEP WORD SPEED”

&

INTEPNAL
8

SPEED?

RANDOMIZATION SEED”
3

J5FxX UBTBY EAFMM LLSVW FBXSD FMNB9

D8PUL KG3IFL UFDUS CIUXS SPCIE P9G11

SKFZS vBUFV «1FOX LTL7M POXZ8 @DRBOF

MSYMZ BFGUe HIAROQ@ VSSND BIUFX W?8MM

TOLIS SREOC LPQZY YNLBA AXWBJ OISPW

OCHoM 4 P3NXT 9DNBS TYAZIN WS0KW

PRINT:PRINT
REM LOOFP BACK FOR NEXT CHARACTER

LTHGS

ASHWY,

?005J

BGEBMG

8EQXZ

Y AIMH

FOBXG

“H368

OFYKU

8YLSJ

9BBAS

ELSE IF DON<3e

SOUND 1,8,2#TIMC.3:

UesZu

EF9Ps

Y9IKE

BYVCO

4SBCY

SRBBO

XRY8N

SZEVL

S4Fée

POLGe

8NRZF

PRINT

THEN GOSUB 53@ ELSE GOSUE S

Cl48E

NR&YJ

YLUBM

081AL

G2e6FA

AYKQS

BUGRY

PYPJW

Te

OFRZU

RZNED

NXLESB

= M HBR

ET94u

Fe7GR

1860R

IYSBH

7aHP

SVJKO

2PHS!

LOUPP
JBGAD
YGUS
eUWS
SF4IT
uuBw?
THPAX
cos38
KSYSR
DWTIS

40957

N 5
THEN PRINT CHRE Z2+DON);

D2JES

6CBYE

RRURPZ

GF18Y

Qe0s5Y

1PDKE

TX61M

UFRPH

WEDVY

JousE

H&6GWY

14

please mention AMATEUR RADIO when replying to any advertisement

tnthe January 1986 issue of
Amateur Radio, GOBRN
described avery useful
random Morse code
generating program for the
Amstrad CPC464 and CPC664
computers. He invited
readers tomake
improvements and
alterations, and i feltyour
readers may be interestedin
the following changes | made
tothisprogram.

These alterations cause the
random five-character
groupstobeprintedonthe
screen, sixgroupstoaline.|
have found this very usefulin
checkingthe accuracy of my
copy.

The new and altered
programlinesare: 375, 425,
460,465 and 478. A full listing
of the modified programis
showninthe Table.

Theinstructions forusing
theprogramremain asthose
given by GOBRN.Asample
outputobtained onmy
CPC464 is shown left-this
was actually senttoaprinter
bydirectingall PRINT and
INPUT instructionsto
stream 8. Executionis halted
by ESCESC.

Ihope thoseinterestedin
theprogram find these
changes auseful additionin
practice.

P K Grannell G4TQB,
Staffordshire.

lhave asuggestionanda
grizzie, both of which I shall
trytoexpressina
constructiveway. The
suggestionwasborn ofan
idea coming to me after
reading the mediaforsigns of
the VHF rig construction
projectthatdidn’t
presuppose the possession
ofanMScandatest
equipmentlab.

Thisdoesn’tmerely apply to
VHF,the whole fabric of
amateurism seemstometo
beunderthreatfrom
‘Takeaway Radio’. How about
initiating asetofgraded
constructional projectsin
AmateurRadiowhich
describe the most primitive
techniquesfor gettingon the
air?

As an amateur,
temperamentally aswell as
occupationally, | dislike the
awareness thatif Iwereto be
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cast away onsome island,
little of what | know about
radio now could helpin
getting me off it. Yetl can’t
help feeling also that there
seemsto be anundetlying
trend towards technological
simplicity which one day will
allowthosein similarplightto
doasETdid, 'phone home’,
with the aid of driftwood,
seashells, and some lengths
of wetstring.

Thegrizzle | prorhised
earlieris asfollows. Whydon't
responsible amateurs (an
RSGBgroup?)concentrate a
little more onraising
standards of phoneon2
metres? Someofitis asbad
asCitizen Band!

lcouldgoontocitealotof
examples, and so could my
readers I'msure. Whatis
neededis akind of
conversational Q-code, only
far more flexible, with built-in
signalsto the other guy(s)
thatyoudo ordon’twantto
rap. Allied withitshould be
heavy emphasison limiting
every transmission, and the
introduction of standard
pauses to allow newcomers to
anettomake contact.

I was an army signaller,
trained to netonto cycies and
toconverse as if words costa
Krugerrand each, butl am not
pleading for areturntothese
Victorian values, and even
less am | urging Austere
Rapping. | am not suggesting
muchinterference with most
of what exists. The actual
standard of politeness and
camaraderie | have found to
be unfailingly high whenever
andwherever | switchon my
personal black box.

Whatis missing, and

surprisingly soforan amateur
body penetrated by as many
professionals asisourfine
hobby, isthe aimto keep it
sortand snappy unless
specificsignalsare givento
make it otherwise.

TM Artingsto!l G 1RRP, Essex

LACK OF INTEGRITY

Justwhathashappenedto
the integrity of agrowing
number of radio dealers?
During the pastfour months |
have written many lettersto
various dealersrequesting
information on their products
priortoanintended
purchase. Althoughin each
case an saewasenclosed,
lessthan 10% of thedealers
troubledtoreply—~acostto
me of well over three pounds
in lost postage stamps.

Sadtosay, thislackof
business acumen was not just
limited to the growing
number of glorified scrap
merchants who have attached
themselves to the hobby, as
several ofthe well
established companies
behavedin asimilarmanner.
The only conclusion | can
come toisthat business must
besogoodthattheyareina
positiontoignore potential
customif any real effortis
required to make asale.

Asoneofthem said to me
whentackled on the subject
atarecentrally, ‘when|'msat
on my bottom writing toyou,
I’'m probably losing a
thousand pound sale’. As my
letterto him had been about
the purchase ofanew HF
transceiver, I’'mstill trying to
work thatone out!

Nev Kirk G3JDK, Rotherham

Although | shall continueto
read your magazine, | should
like tocomment on the letters
thatyou printin connection
withthe RSGB.

| objectstrongly to the
sniping letters that have been
included inthese pagesover
recentmonths, as | fesl that
although the RSGB has faults,
we are all guiltyin that
respect.

| have been amember of the
society since 1943, when
timeswere hard for all of us,
and unfortunately | have
suffered from poor health
since 1976. Nonetheless, the
RSGBhas continued to
supportme through the years.

| would be most gratefulif
you would printmy letter to
illustrate thatthere aretwo
sides to every story.

Iwould also like to express
my thanks to the RAOTA and
the RAIBC for their support
and encouragement.

Roy Williams R86072, Lincs

The RSGB took overthe
responsibility for
administering the amateur
Morse testfrom 1st April 1986.
They have known fortwo
yearsthatthey were almost
certainto getthe franchise
because theytenderedata
very low price, which was far
below thatwhicha
commercial organisation
would consider economic.

Despite thisthey appearto
have done little preparation
before the franchise wasin
the bag. The netresultofthis
is that testing facilities will
notbe available

forseveral months.

Contrast this withthe
situationinthe USAwhere
the amateur community, led
by the ARRL, took over the
running of all Morse tests and
the technical exams from the
FCC atfairly short notice.
Whilstthere have beensome
minor hiccups, the volunteer
examiner programme has
generallygone very
smoothly.

Also note that all theexams
are free and the candidate
has to pay a maximum of $4.25
in out of pocket expenses,
regardless of howmany exam
elements he takes!

Why can’t our national
society give asimilarservice?
PeterL Crosiand G6JNS,
Worcs

iwould like, onbehalf of the
Wisbech and District ARC to
thankyouvery muchindeed
forthe spiendid cover you
have given to the club as
regards the St George’s Day
Award.

We hope thatthe event will
gowelland we feel thatthe
publicity giveninyour
magazine will certainly
contribute to that success.
Dave Wilkinson G4KHF,
Lincs

Notatall! Ifyou areinvolved
in the organisation ofaclub
eventor aspecial station, just
send us the details and we will
makesure thatit's well
publicised. Please ensure
thatthe information reaches
us six weeks before the
occasion to avoid
disappointment.

Amateur Radio smart blue
binders, each holding up
to 12 issues keeping
them in prime

condition

Send your orders to

Edwardschild Lid, 28 Shenfield Cres
Brentwood, Essex CM15 8BN

Only
£4.75
inc p&p

Overseas readers please add 30p
Please allow 28 days for delivery

@ Satellite TV @ |

Stockists of 4, 11 & 12GHz Equipment. Dlstnbutors for:
l@'CHAPARRAL

MM LUN

DH Satellite TV
[2d ANTENNA

Specialists in supplying to Dealers

" Harrison Electronics |

22 MILTON ROAD, WESTCLIFF-ON-SEA, ESSEX SS0 7JX. ENGLAND
TELEPHONE: (0702) 332338 TELEX: 995801 GLOTLX-G REF: H25
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© AN

ELECTROMICS
u U A
HOBRBY PAIR o
To be held at

Conference Centre
Saturday Sth & Sunday 6th,July,1986.

EXCELLENT CATERING & BAR FACILITIES AVAILABLE ALL DAY.

T 'he first two day fair tobe held inthe
SOUTH OF ENGLAND.

A Major new event in the amateur radio
calendar

'T'here willbe a host of special interest
groups - Star Prize Raffles- Tombolas
Bring & Buy and lots lots more.

(ver 200retail & manufacturers stands
fromall over BRITAIN.

ADMISSIONS: ADULTS £2-00
OA.P'S&CHILDREN £1-00
UNDER 5s FREE

FAMILY TICKET £4-50
OPENING TIMES: X :
SATURDAY 10.30 - 6p.m. ’3;\ e AC
SUNDAY 10a.m. - 4.30p.m.

A ey AR
\ o \ ~To, \
Minutes from the M1 and M4 and Wembrey Comﬂe\x .

well sign posted,

ORGANISERS: AMATEUR RADIO PROMOTIONS LTD., WOODTHORPE HOUSE, CLAPGATE LANE,
BIRMINGHAM B32 3BU. Telephone: 021 - 421 55186.

lease mention AMATEUR RADIO when replying to any advertisement ~ JUNE1 986
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SHORT WAVE
LISTENER

TREVOR MORGAN GW40XB

What a funny period we're
going through! If you go by
the rule book, the low sunspot
level and general conditions
should rule out DXing on the
higher frequencies and leave
us searching the lower bands
for whatever scraps we can
find.

Instead, listeners are repor-
ting some excellent condi-
tions and some really choice
DXis being found, with fifteen
metres coming to life on
occasions to give our award
hunters something different
to listen to.

Catching stations

On 13th March Philip Davies
found his QTH in Market
Drayton ideal for catching a
dozen or so Indonesian sta-
tions, with TA2 and 9J2
amongst the crowd. The next
day brought his first DU7 from
the Philippines. Dropping
down to twenty brought 3D6
(Swaziland), VES, 3V8 (Tuni-
sia), S79 (Seychelles), 9K25
(Kuwait Anniversary call), and
to put the cream on the cake,
NL7 in Alaska!

March 15th saw another
opening on twenty and ten
JAs were logged in quick
succession, with JA8 and JJ1
being new ones for the log.
Forty metres yielded 5N4,
HG8, VK2, RO5 (Moldavia),
UD7 (Azerbaijan), and P40
(Aruba Isfand). Philip now has
over 400 prefixes on forty!

Dave Howes from Roches-
ter did very nicely with his
claim for the Gold plaque. He
also heard those Indonesians
on fifteen, plus S79CW in
Mahe, which Dave had visited
only a couple of years ago
with the Royal Navy. His
1000th prefix was YC3 caught
on fifteen; only a few minutes
before the Mahe was found
on changing gear to twenty.

The broadcast bands have
attracted Dave and he's doing
some DXing on that ground.
He has had his first QSL cards
back, but unfortunately none
from the amateurs so far.

Colin Blunn from Stoney
Stanton, Leicestershire putin
his claim for Silver with the
comment that his ‘highlight’
was XT2BR (Burkina Faso),
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who had been on a couple of
times before he managed to
log him. Patience obviously
pays dividends!

Colin also managed the
RAE and received his G1RFL
callsign between listening
sessions. Consequently he is
now busy scanning the CW
ends of the bands for new
prefixes, while getting his
Morse up to scratch.

Now to F G Garraway of
Keynsham who claims his
Bronze for CW only! Using the
Yaesu FRGS8800 and a 40ft
end-fed via an ATU, he has
been into CW since the days
of the spark transmitter. He
remembers the times when
big brass keys were the norm
and the bands were a whole
lot quieter! Wavering a bit
from the short waves, he
logged 56 beacons between
300 and 350kHz, ranging from
Ireland to the Baltic. At times
these maritime beacons can
clearly be heard far beyond
their theoretical 50 mile
range. Yet another dimension
to the listeners’ hobby.

Double dealer

Frank Brown RS88124 of
Redcar put in a ‘doubler’ for
Bronze and Silver, including
Ad4X, A71, AP2, C30, HZ1, J28,
J37, KY7, PP2, SW2, T77, V85
and many other nice catches.
Frank uses the Panasonic
RF3100L with an end-fed 16m
wire through a homebrew
ATU at only 12 feet above
ground!

Frank also managed to find
those YB/YC stations on fif-
teen plus some ZSs, but as his
listening time is restricted he
hopes to try some of the early
morning stuff shortly as a
change from the afternoons —
could be fruitful, Frank.

D J Tyler G1PEF of Poulshot
claimed his Bronze after log-
ging 250 prefixes on eighty
metres using the super little
Howes DCRX. With a 120ft
end-fed through an ATU by
Cambridge kits, prefixes like
A35, CX1, DU9, J37, PT7, T32,
VK7, XE1,5B4 and 9Y4 came to
the net amongst a fine list.
However, not satisfied with
working the HF bands with
the DCRX, he also has the

Bronze microwave award
tucked away!

Next over to Barningham,
where Stuart Field has upped
his score to Silver level.
Amongst the crowd lurked
5R8AL (Madagascar- QSL via
WAJ4VDE), ZP5AR (Paraguay),
JWOA (Svalbard), KP2AH (Vir-
gin Isles), 7P8CM (Lesotho)
and a cracker in a QSO
between J88BIC in St Vincent
and HP1ABB in Panama City!
Stuart hopes to have his RFI
problems sussed shortly, as a
visit to the Ely Raynet group
during an exercise put him in
touch with a G6 who had the
same computer.

Jon Baker GI1PGH of
Selsey, sent in his Bronze
claim. Generally he used his
KW Marconi Atlanta fed to a
five metre whip about five
metres agl, but he admits to
having had the use of a Sony
ICF7600D during the latter
stages. Naturally, with the
nice new ticket Jon is saving
his brass for a shiny new rig.
The lads at the local club
pulled a fast one on him
during a special event where
he'd gone to help with the
donkey work. Some nice chap
shoved a mike in his hand and
chucked him in the deep end!

Last, but certainly not least,
comes Jane Mullany from
Birmingham who claimed her
Silver award only a couple of
weeks after the Bronze. Keen
gal this one! Using her Philips
D2935 and its built-in telesco-
pic aerial, Jane has heard
Alaska and Pakistan coming
in like continentals. Having
the receiver portable has its
drawbacks as she has no
excuse for dodging the
washing up when she can
take the thing into the kitchen
(we men have it all worked out
with the shack down the
garden, Jane).

Congratulations
Congratulations go out to
Charles Morgan of Addis-
combe who is now GOEIW!
Charles is a member of the
Spectrum Amateur Radio
Users Group and has been
trying the G1FTU Morse prog-
ram. He finds it extremely
useful too: | would recom-

mend itto those listeners who
want to learn Morse as well as
just receive it, as the memor-
ies can hold practice pas-
sages that you can change as
frequently as you like; and it
sends at any speed too.

Useful program

Talking about useful prog-
rams for listeners, | must
mention the super program
by Technical Software of
Caernarfon. This is a program
developed with the listener in
mind. Called the RX4, it is not
cheap at £25 but has facilities
that leave other receive only
programs standing.

Loading only takes a few
seconds, after which you are
presented with the first of the
modes. This is RTTY at 50
baud and the bottom frame
line gives the details of the
baud rate and mode. Pressing
keys 1 to 4 changes the baud
rate to 45, 50, 75 and 110, while
keys 9 and 0 alter the shift
from normal to reverse.

In use the program trans-
lated most signals quite
easily, although an attempt to
receive via my AF606K filter
resulted in a mash of random
letters — obviously it didn't
like it one bit.

Pressing the C key puts the
program into CW  mode at
20wpm. There is a filter sys-
tem built into the program
which is preset at 700Hz, but
by pressingthe9key yougeta
1360Hz filter and on pressing
the 0 key the filter cuts out.
The copying speed goes up to
an amazing 250wpm and is
selectable in three ranges
that are automatically tracked
using the 1 to 4 keys. | found
that the 1360 filter performed
quite adequately for general
reception, but tuning had to
be very precise when using
the 700Hz filter.

If you are interested in
SSTV, the program goes into
this mode by simply pressing
the T key. This presents you
with a clear screen with the
scan adjustment to the bot-
tom left. It can be set to give
256 or 128 pixels per line,
either horizontally or ver-
tically, and the grey scale can
be adjusted to taste.
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Pictures can be stored to
memory, dumped to a printer,
saved to tape, or you can
photograph the image as it is
frozen on the screen during
operation.

Pressing the A key gives
you Amtor mode with the
same facilities as RTTY, with
shift and tone adjustments.
This program is superb in use
when changing quickly from
one mode to another.

As the instructions run to
three A4 sheets it's difficult to
detail all the facilities avail-
able in this program, but with
all the essentials dealt with,
printer dumps and full
memories available in all
modes, it has to be an essen-
tial piece of software for the
serious listener with a com-
puter. The program is avail-
able for Spectrum, Commo-
dore 64, Vic 20 (expanded)
and BBC-B, from Technical
Software, Upper Llandwrog,
Caernarfon LL54 7RF. The
price includes postage and
packing.

While on the subject, some
people have had problems
with the G1FTU program after
upgrading their Spectrum to
the plus model. When press-
ing the keys to break out of
the transmit mode, with the
upgrade you have to use
symbol shift/space. G1FTU
has also come up with an
upgraded program  with
screen dump facility for
RTTY.

Priced at £10, my previous
comments on this excellent
transceive program  still
apply. By the way, this one
works with my AF606K filter.
Write to John Pearson, 42
Chesterfield Road, Barl-
borough, Chesterfield.

Compiementary calisign

| received a very nice letter
from Laurence Knott of Lon-
don who uses the Trio R2000
with an indoor end-fed wire.
Despite his limitations, Laur-
ence has managed to pull in
SU3, HBO, VK9 and XX9 during
the short time he’s had the
receiver. He sat the RAE in
December and has a new
G1SWL callsign which is com-
plementary to his hobby!

J Stuart Seymour G4CPJ
wrote in to ask if computer
print-outs are valid for the
Prefix Awards. Yes indeed
Stuart. Providing the print-
out contains the essentials, ie
prefix (or callsign), date and
frequency, you can submitthe
claim.

Stuart is one of those who

have problems with the little
things most of us take for
granted, which gives me an
excuse (if one were needed)
to mention the RAIBC. This
organisation caters for those
who have disabilities of one
sort or another and can make
special arrangements for
examinations or Morse tests.
If you would like to help,
please contact Mrs C Clark
G1GQJ, 9 Conigre, Chinnor,
Oxford OX9 4JY.

One foot on the ladder

Peter Oliver got his Bronze
claim in just as | was writing
this piece. He has over 1500
prefixes logged since 1983
and is on the ‘HPX Ladder’.
Using the Realistic DX200
with a 40 metre end-fed, Peter.
is a keen DXer and award
hunter. Incidentally, if anyone
has a 1985 Foreign Callbook,
Peter has a 1986 World Radio
TV Handbook to swap.

Tony Blackburn of Stratford
on Avon wrote to mention that
| am a personanon grataas far
as his XYL is concerned.
Apparently Tony spends so
much time chasing prefixes
that the housework is suffer-
ing badly. Well, what do you
expect when the lad is glued
to the box of tricks from 10pm
to 4am - he's got to sleep at
some point!

Scott Marshall, who is in
Berlin at present with the RE,
uses a DX300 for his listening
as well as an SX200N scanner.
Atthe moment, however, heis
QRV on 2 metres with an
FT290R, using the call DA2QZ.
He also works FM CB into the
United Kingdom.

Angela Sitton from Steven-
age wrote to say that a local
SWL had been round to help
with her aerials, as she was
not receiving as well as
others in the area. Some
quick adjustments improved
the situation somewhat, but
she says her receiver is ‘flat’.
Scmetimes a pre-amp or a
preselector can be helpful in
these cases as the selectivity
can be abit shy on some oider
sets, especially the ‘general
purpose’ receivers. Preselec-
tors can often be found at
rallies, while pre-amps are
obtainable complete or as
kits from many sources.

The trouble with pre-amps
is that they tend to amplify the
noise as much as the signals.

Another latecomer in the
mail is Nigel Marston GOASM
of Sunderland, who just
squeezed in with his Silver
claim. Nigel was under the

impression that the Premier
award was not available to
him as he had now got his
licence. This is not so Nigel,
you can still claim as before
providing you keep within the
rules. You still have to log the
2000 prefixes!

Following my enquiries at
the Blackwood Rally last year,
Barenco of 27 Park Road,
Barnstone, Nottingham NG13
9JF, are producing the
‘spreaders’ for the centre of
the ‘OXB' mast. This unit,
catalogued as Mast Brace
Bracket No BE506, does away
with the need to make spread-
ers from separate pieces and
produces an even stronger
mast that incorporates
clamps for the straining wires
to prevent any slip due to
spreaders working loose.
Priced at only £10, they save a
lot of work. Barenco also
stock a large range of other
mast accessories and
antennas.

Many listeners begin with
the simplest of receivers,
such as a five or six band
portable. With this sort of set
it is quite possible to get a
great deal of pleasure from
listening to the many foreign
broadcast  stations that
literally swamp the frequen-
cies throughout the day and
night. At any given time there
are hundreds of stations sen-
ding transmissions to all parts
of the world, in every known
language.

Common language

Fortunately for us in the UK,
English is the most commonly
used language and it is not
very difficult to find a broad-
cast beamed either to the UK
or other English speaking
countries.

As an example, broadcasts
in English can be heard at
various times from Israel,
USA, Czechoslovakia, Russia,

Japan, Korea, Nigeria,
Kuwait, Poland, South Africa,
Finland, Nigeria, Holland,
Bulgaria, Norway, Sweden,

Romania, Indonesiaand many
others too numerous to list
here.

Some programmes are
designed to attract regular
listeners, inciuding pop

music, stamp collecting, or art
features. Very often, com-
ments on the programme
content are invited and some-
times ‘inducements’ are
offered to senders of correct
answers to simple questions
asked during the programme,
obviously to see if you were
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really listening!

Most of these stations have
Listeners’ Clubs to which you
are invited to write with
comments on the program-
mes. Membership of the club
ensures you of a regular post
if nothing else. Some of the
more useful clubs do send
propagation forecasts, DX
hints, and other useful
material.

After a period on the broad-
cast bands you may wish to
progress to the amateur
bands, in which case you will
find your receiver either
doesn’t cover the amateur
allocated frequencies or, if it
does, it lacks the necessary
system needed to receive
single-sideband, which is the
mode used by amateurs on
the frequencies above
3.5MHz (there are still some
amateurs using AM in the
1.8MHz band). The device
used to resolve these signals
is a Beat Frequency Oscilla-
tor (BFO), which can be made
as an add-on from anumber of
designs in various books.

A different matter

The communications rec-
eiver is a different matter.
This type of receiver is made
for the job and has the BFO
fitted as standard, allowing
you to tune into the amateur
transmissions. It is recog-
nised that on frequencies
above 10MHz the upper side-
band is used and the lower
sideband is used below
10MHz. There are, of course,
exceptions to the general
rule and you will frequently
find stations on the ‘wrong’
sideband (and Morse being
sent on the sideband ‘end’ of
the band).

If you did not pay much for
your receiver, or if it is one of
the older ones, you may find
that it lacks sensitivity on the
higher frequencies. Also, if
the receiver is of the ‘super-
heterodyne’ type there may
be a problem with what is
known as image response.

Superhet radios are noto-
rious for this problem. They
usually have at least two
spurious responses, one at
the intermediate frequency
and the other, known as the
image response, at a fre-
quency equal to double the
IF, and usually above the main
response. Although the tuned
circuits of the receiver are
peaked to reject the image
response, the attenuation is
not always sufficient.

A significant improvement
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can be made by using a
preselector. This is an RF
amplifier which includes cir-
cuitry to reduce spurious
responses while increasing
sensitivity. Although the pre-
selector will not provide any
appreciable improvement
with some of the more mod-
ern receivers, it is certainly
worth trying.

Noise limiter

Once you have the signal as
far as the output stages of the
receiver, you can improve

your reception by manipulat-
ing the audio output. One of
the simplest devices is the
noise limiter, which prevents
noise peaks from reaching
ear piercing levels with the
use of silicon rectifiers. In
this way, the noise spikes will
be limited to the peak level of
the desired signal.

Although mainly usedin the
reception of Morse signals,
the audio filter can be most
useful on a crowded band.
This filter fits between the
receiver and the headphones

and provides a narrow pass-
band so that adjacent signals
are rejected. | have suc-
cessfully used one of these
on eighty metres when trying
to hear mobiles on the WAB
net.

Hands-on experience

Even if your receiver hasn't
got alli the features men-
tioned (few have), they are
quite easily built, and | would
recommend R A Penfold's
Introduction to Radio DXing
as a good start for the keen

listener. It contains circuits
for many accessories thatcan
be made quite cheaply, even
by a novice to the hobby.
Regardless of which
receiver you have, whether
it's an old Eddystone, a DX160
or a shiny new R2000, there is
no substitute for hands-on
experience, which comes
from hours at the receiver
searching for that elusive
station thatyou justknowisin
there somewhere amongst
the pops, cracks and whistles.
See you next month Foliks!

I______... _______ —______-I
Amateur Radto smart blue | NEWSAGENT ORDER FORM |
binders, each holding up | |
to 12 issues keeping | |
them in prime | |

condition
| To (name of newsagent) |
Only | |
_£4'75 I Please order a copy of Amateur Radio for me every month I
inc p&p | |
O d 1 dd 30 I NAME I

verseas readers piease a P
Please allow 28 days for delivery I i I
Send your orders to : :
Edwardschild Ltd, 28 Shenfield Cres

Brentwood, Essex CM15 8BN | Newstrade distributors: Argus Press Sales & Distribution Lid, 12-18 Paul |
L Street, London EC2A 4JS. (Tel: 01-247-8233) 4
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HIGH QUALITY

NN DEALERS NATIONWIDE OR DIRECT
5dB MORE WITH MET POWER SPLITTERS __ . e Gan oo 2P
To provide increased gain two or more antennas can be stacked  7gems ) )

(vertically) or bayed (horizontally). Two yagis of a similar boom length  432-58 5 ele back mount  .7M 9.20Bd £16.95 8
and on the same frequency, placed the correct distance apart, will 432-19T 19 ele 22M  14.2dBd £35.60 A
produce a practical increase in gain of 2.50B, whilst abox of 4 yagis  {3217X  17glecossed 22 134dBd 917 A
should yield at least 5dB extra gain over a single yagi. It is essential to M 3 )
ensure impedance matching and equal power division between such  ja4.5 5 ele 1.8M 9.2dBd £19. A
yagis and a _?ood quality power splitter should be used for this 144-7T  7ele 16M  10dBd  £24. A
purpose. MET power splitters provide optimised performance to 14487 8 e Jong fanl lag M 8
g{nable ¥%t6(t)c:‘ achietve this with minimal losses, and are suitable forall  y4s 1o 19 gl 657M  14.2dBd £55.88 A
pes o m antenna. 144-6X 6 ele crossed 25M  10.2dBd £39.75 A
In order to make the most of its superb electrical capabiliies and high 4GP 2M Ground Plane a4 g
power handiing, all units are fitted with superior plated ‘N’ sockets, 70-3 3 ele 1.7M 7.1dBd £30.12 c
assuring life long trouble free performance. The intemal components  70-5 5 ele 345M  9.2dBd £45.74 G
are securely locked and bonded and the unit is then hermetically 6M3 N —— 2
sealed under controlled conditions ensuring consistent electrical  50- 3 ele 2.3 - >
properties and weather proofing. z%imm: e,fw . Exdusivf;rm = ARKIRET 0 A
AND ALL THIS AT A PRICE THAT THE AMATEUR CAN AFFORD. gE‘;l" Reinforced polyester, 12" and | POWER SPLITTERS
MET antennas are ideal for stacking and baying, since any detuning e 432-2way £1955 B
effects caused by the proximity of the rest of the array can be gph |2M (3% 920 £172568 3322 - e =
eliminated by the use of the adjustable gamma match RPM. 3M (1" dia.) £34.50 B 144 -4way £2875 B
SPECIFICATION RPM.3M (2" da) £39.00 A All ‘N’ Type Terminated
IMPEDANCE: 50ohm: RETURN LOSS: Better than 250B across the UK P&P: A=£3.50, B=£1.95. C=£6.50
band; SWR: Less than 1.1 to 1; INSERTION LOSS: Less than 0.2dB; NEW! FOR 50MHZ
POWER HANDLING: Better than 2KW in a system with a VSWR of ;. 2 ele 1.35M 4708 £32.00 A
less than 2.0 to 1. CK50 Converstion to 3ele for above £11.50 B

YAGIS TO NBS

Kingsdown Road. St. Margarets-at-Clitte. Dover. Kent CT15 6AZ

Telephone 0304 853021

oS

METALFAYRE

Telex 9655644 LCL DOV
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The Archer 780 &b

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

* High quality double sided plated through PCB
* 4 Bytewide memory sockets — upto 64k

* Power-fail and watchdog timer circuits

* 2 Serial ports with full flow control

* 4 Parallel ports with handshaking

* Bus expansion connector

* CMOS battery back-up

* Counter-timer chip

* 4 MHz. Z80A

OPTIONS:

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

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

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

Sherwood Datadystems i

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

C M HOWES

T
COMMUNICATIONS VISA
T

EASY TO BUILD KITS BY MAIL ORDER

139 Highview,

Vigo, Meopham,

Kent, DA13 OUT,
England.

Fairseat (0732) 823129

Enjoy the pleasures of home brew equipment with a project from C M HOWES
COMMUNICAIONS All our kits have clear tnstructions, a fibre-glass circuit board that has the
parts locations screen printed on it for easy. accurate assembly, plus all board mounted
components Whether you are an experienced operator planning to build a transverter or QRP
transceiver. or a newcomer looking for a first receiver. we have interesting designs to suit With
our kits, you don t have to be an old hand at construction to enjoy the satistaction of using home
built equipment

Have you considered building yourself a small rig for portable and holiday use this summer?

HC220 and HC280 TRANSVERTERS - use your 2M rig on 20 and 80M/
The HOWES HC220 and HC280 offer an excellent alternative to an HF transceiver Atthe present
pointin the sun spot cycle. 1s there any sense 1n spending a small fortune on a 9band HF rig? The
two most active HF bands can be worked using your existing 2M SSB/CW rig and our transverters
- and at a considerable saving in cost too

An excrting possibility offered by these new HOWES transverters 1s HF mobile operation This
becomes much more practical with the combination of a compact 2M rig. and a neat hittle
transverter tucked out of the way

BLOCK DIAGRAM
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Both the HC220 and HC280 offer a good 10W RF output from missmatch proof transistors The 2M
drive level required i1s adjustable between S and SW. but it can be eastly modified to accept 10W
or so The use of a high proportion of fixed value filter components keeps alignment simple. and
the output spectrum clean No fancy test equipment is needed to align your kit

On receive. the balanced mixer offers both sensitivity, and a good dynamic range The 10
element bandpass filtering which 1s used ahead of the mixer requires no alignment at all - simply
wind the right number of turns on the torroids! If you are competent with a soldering iron. you
should be able to build a HOWES transverter. The full. clear documentation and the component
locations printed on the double sided. solder masked PCB make construction a pleasure

HC220 2M in, 20M out transverter kit: £48.90. Assembled PCB: £79.90.
HC280 2M in, BOM out transverter kit: £48.90. Assembled PCB: £79.90.

TRF3 SHORTWAVE BROADCAST RECEIVER.

Listen to the news. sport music. political comment from around the world on the new HOWES
TRF3 shortwave receiver The design features switchable input impedance so that it can be used
with fong or short antennas and there is an input attenuator for strong signal conditions Up to
2W of audio output are available but the low quiescent current consumption means that it can
easily be battery powered. If you wish Frequency coverage 155 7 to 12 8 MHz in three bands using
a 50pF tuning capacitor (avaitable at £150) This simple TRF design may be firmly rooted in the
silicon age. but the old thrill of far away stations heard on a home built set)s still strong' Great fun
to build and use - educational too'
HOWES TRF3 kit: £13.90. Assembled PCB module: £18.90.
DcRx Direct C sion C icati Recei

This simple. but very effective single band rece:ver IS available for 20. 30. 40. 80 & 160M Up to 1W
audio output, stable FET VFO. and amazingly good performance for a simple set How about using
one with an MTX20 or CTX transmitter for a QRP holiday and portable station? Suitable tuning
capacitors for all but the 160M version are £1 50 each - you need two per receiver

DcRx kit: £14.80. (Please state band required) Assembled PCB module £19.90

MTX20 20M CW TRANSMITTER.
The HOWES MTX20 1s a 20M CW transmitter giving up to 10W RF output. but this 1s adjustable. so
you can turn it down to take part in the G-QRP Club s activities and awards The design pays very
careful attention to the quality of the output signal Full key click and RF output filtering are
provided

The HOWES MTX20 1s crystal controlled (one crystal provided) but you can wire up a tuning
capacitor to VXO the frequency a few kHz which s very useful A matching VFO should be
avatlable soon The MTX20 like 1ts smaller cousins the CTX40 and CXTB0 has the output
transistor s heatsink mounted on the board. and tt requires very little alignment A super. new
transmitter. and one that we feel will become very popular indeed
MTX20 kit: £19.95, Assembled PCB module: £26.95.

XM 1 Crystal Calibrator with 8 o/p. Kit: £16.80. Assembled PCB Modute: £21.30
CTX40 {40M) or CTX80 (80M) QRP CW TX  Kit: £12.95, Assembled PCB Module: £18.95
CVF40 or CVF80 VFOs for CTX Kit: £9.30,
T2 Suie-wnelPuctuce ozcull-tov Kit: £7.30,
AP3 A ati Kit: £15.90.
CM2 Quality Mic with ‘VOGAD' Kit: £10.25.

Hf you would like further information on any item, simply

drop us a line, enclosing an SAE. We have a full page of

information on each kit, plus a general catalogue.
PLEASE ADD 80p P&P to your total order value

73 from Dave G4KQH Technical Manager.

Delivery normally within 7 days
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It was just about forty years ago that |
first built a piece of radio equipment. If |
remember correctly, it was a two valve
short wave receiver which used a couple
of 2 voit filament battery valves with a 80
volt HT supply. Many of the components
were obsolete even then, but it worked.
For the first time | was able to listen to
radio stations all over the world - and
from that moment | was hooked!

Since that time, hardly a day has
passed without some construction pro-
ject or other sitting on the workshop
bench.

Luckily, most of the projects over the
years have proved to be quite reliable
but this has brought its own problems.
Very often when a fault has appeared or,
alternatively, a modification has been
called for to meet some new require-
ment, | have completely forgotten the
original circuitry of the equipment and
have had to spend hours tracing the
wiring.

A flash of Inspliration

Some years ago, after one particularly
irritating afternoon spent tracing the
wiring of a quite complicated piece of
equipment, the light dawned, | should
keep a project book!

Since that time | have faithfully
recorded every task | have undertaken,
whether it was the construction of a
transceiver or merely stripping a piece of
surplus equipment and over the years it
has become one of the most valuable
items in the workshop. From this experi-
ence | would recommend that every
person interested in radio or electronics
should keep one.

Even if construction is rarely under-
taken it could be used to record, for
instance, VSWRs of aerials on installa-
tion so that gradual deterioration can be
noticed, wiring details of plugs and
sockets (including the colour coding of
the wires) or the result of the tests which
we all carry out from time to time. As the
book fills up its usefulness will increase,
saving hours of time tracing wiring,
redeveloping circuits, or even answering
the question ‘Why on earth did | do it that
way?’

Notebook selection

The selection of the notebookin which
to record this information is worthy of
considerable thought. Firstly, it will be in
use for many years and be referred to for
long after that. Secondly, the pages must
be of sufficient size to include quite
comprehensive circuit diagrams, PCB
layouts etc, and thirdly, the covers must
be sufficiently substantial to stand
inadvertant abuse, such as quantities of
spilt hot coffee, without defacing the
contents.

From these criteria the book should
have hard covers and contain at least a
hundred pages, preferably far more,
each of Ad size or larger. The author has
covered the covers of his book with
plastic film as additional protection
against unintentional misuse. Lastly, it
should notbe ‘loose-leaf’, for with such it
is only too easy to remove a page for
reference, forget to replace it and the
information is lost forever.
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Having purchased a suitable book, how
then should itbe used? | suppose that, in
time, everyone will develop a system
which is suitable to him or herself and
therefore the description which follows
should only be considered a general
guide. It has, however, served the author
well for many years so it may be
considered a reasonable starting point.

In any reference book, and your
project book is your reference book,
indexes are almost essential. | use two:
one at the beginning, which lists the
projects written up in the order in which
they appear, and one at the end, which
records those which | intend to do. Of
course, the latter is far longer than the
former and many projects listed may
remain for years before they reach the
workshop bench. The list does, however,
act as an extremely useful aide-memoire
and | usually scan through it before
going to a club junk sale or a rally to
remind me of what components | should
be looking for. '

When an intended project is complete,
the entry is annotated with the date and
page on which it is written up and a brief
title is added to the contents page at the
beginning of the book.

For each of these indexes |leave plenty
of room, for you can never forecast how
many projects will be included in the
book.

School style

Writing up each project shouid follow
the style which we were taught to follow
in our science lab books at school.
Following a title, the reason for the
project should be recorded, for in later
years, for instance, the reason for
developing -an amplifier with an input
impedance of 30 ohms, an output
impedance of 600 ohms but very little
gain may seem obscure. However, if it is
stated that it was necessary to match a
low impedance microphone to the line
input of a sensitive commercial ampli-
fier, all becomes crystal clear.

This is then followed by a description
of the circuit used. If the design was
taken from a magazine state the title of
the publication, the month and year. If it
is your own say why you chose that
particular design. Any peculiarities
should be fully explained. For instance,
that you used a certain type of transistor
because you had one in the junkbox and
the nearest one of the more usual type
for the purpose was residing on the shelf
of the local emporium!

Don’t forget the problems

Do not forget to include the problems
in design and construction and their
solutions, for these too will have an
important influence on the final design.

The equipment description complete,
draw a circuit diagram and if appropriate
the PCB layout. Inciude the measured
voltages on the various components and
any colour coding of the wiring.

With the equipment or modification
complete and working, record and test
results. If these include graphs, stick
these into the book, for if you do not they
will show an amazing ability to disappear.

To complete the write up list the
connections to any plugs or sockets,
base diagrams of unusual ICs or compo-
nents etc, for this may well save hours of
chasing through reference books at a
later date.

Finally

Finally, and very importantly, leave-a
blank half page or. so at the end of the
description. Here, in the future, you can
describe any modifications, faults or
other experiences. Should there be
insufficient space when the time arrives
there will certainly be room to describe
where to find the appropriate write up.

Over the years my project book has
proved to be one of the most valuable
items in the workshop; open one now,
and | am sure that in years to come you
will find that it will be just as valuable to”
you.
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JUST PUBLISHED

3rd EDITION OF

U.K. LISTENERS CONFIDENTIAL
FREQUENCY LIST

30% LARGER, SMARTLY BOUND
with semi-stiff cover.

Completely revised:- Now includes lots more
information on MILITARY, CIVIL, AIR,
MARITIME, PRESS BULLETINS, RTTY etc.

£5.95 +p-p 75p

4 PUBLICATIONS
YOU SHOULDN’T BE WITHOUT!

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST NEW EDITION

SCANNER OPERATORS GUIDE
TO THE VHF-UHF SPECTRUM

This publication has now sold well over 2500 copies since st was advertised only
a few months ago. Now the recent updated version is selling even better. No
self respecting listener should be without a copy. If you enjoy exploring the
short wave bands then this publication will add to your enjoyment. It covers the
hf spectrum from 2 to 30 mHz and gives details of transmissions outside the
amateur bands. Specially designed for the UK and European listener it sets out
In a very easy way a comprehensive list of hundreds of interesting

transmissions that will keep you occupied for days on end! Only* fraction of.

the cost of other similar publications 1t contains details of Marine, Air, Military,
Embassy, Press and News agencies. Many listings have time schedules
included together with comprehensive RTTY details. It tells you the
frequencies used by civil and military aircraft whilst flying the Atlantic, when
and where to pick up the press bulletins, long distance marine traffic etc and
much more. Send today for your copy of this worthwhile publication.

£5.95 p&p 75p

Many listeners have asked for a guide to th wide VHF/UHF spectrum and to
meet this request we have recently published this frequency manual. It covers
the range 27 to 1300 mHz and has been specially prepared for the UK listener.
Anybody who has used a scanning receiver will know that the wide frequency
range involved means that 1t 1s difficult to know exactly where to listen. This
guide takes all the guessing out of monitoring. It lists all the services
throughout the spectrum together with bath simplex and duplex frequency
splits. If you've spent your hard earned money on a scanning receiver or are
considering buying one you i find that this publication contains a wealth of
information that has previously remained un-published!

£3.95 p&p 40p

VHF-UHF AIRBAND
FREQUENCY LIST

HF OCEANIC AIRBAND RADIO
SUPPLEMENT NEW SECOND ADD.

This frequency manual i1s without doubt the most comprehensive list of
VHF/UHF aircraft istings available in the UK. Of vital importance to the airband
enthusiast or indeed any keen VHF/UHF listener it sets out In a very easy to
foltow manner full details of a whole host of stations. Every known UK airfield
quencies, etc. Included are Civil, RAF, USAF, MOD. Naval fields on both VHF
and UHF bands. There are also air to air frequencies, the Red Arrows
frequency. and much more. Send today for your copy and find out just how
much you have been missing!

£3.95 p&p 40p

WATERS ===
&%%TANTON
ELECTRONICS

Prepared in response to many requests for more information about the air
traffic on the hf bands this little guide sets out to explain to the beginner how
the hf band works in relation to air traffic. It contains full details of the world
aircraft frequency bands in the range 2 to 23 mHz together with control
frequencies and those commaonly used for Oceanic control. Also included are-
many VOLMET frequencies. the Search and Rescue frequencies used by RAF
helicopters and Nimrods, the Hf RT network, London Company frequencis,
European control centres etc An ideal companion for the hf airband tistener.
Send today for your copy

£2.95 p&p 35p

18-20 MAIN ROAD, HOCKLEY, ESSEX - 12 NORTH STREET, HORNCHURCH, ESSEX.

MAIL ORDER TO: 18-20 MAIN ROAD, HOCKLEY, ESSEX TEL: (0702) 206835

= £ |
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ANGUS McKENZIE

TESTS

A year ago | reviewed the Trio TSS40S
most favourably, and late last year |
began to hear rumours about this new
mobile rig developed from many of the
ideas designed into the 940S. Its prede-
cessor, the TS430S, is now quite an'old
rig, so it was time that Trio introduced
something radically new.

The TS440S can transmit at a power of
100W on all modes on all the amateur
bands up to 30MHz. Front panel buttons
select LSB, USB, CW, AM, FM and FSK.
Although the rig is primarily designed as
a mobile, requiring 13.8V dc nominal, an
accessory mains power supply is avail-
able, type PS50, with which it is perfectly
compatible. Most of the facilities are
accessedonthefrontpanel, microswitch
operating buttons selecting mode (with
CW letter bleep, L, U, C, A etc) when
depressed.

There are 100 memories which store
frequency and mode, memories 90 to 99
inclusive also being capable of storing
splitfrequencies forRxand Tx. The usual
memory write, memory to VFO, VFO to
memory and enter buttons complement
second functions of the first ten buttons
to allow direct entry of any desired
frequency within the range of the rig, in
addition to memorising it with the
appropriate mode in the required chan-
nel. Having accessed a memory and
pressed M to VFO, you can then tune
away from the memorised frequency.

Separate scans

The rig includes two separate prog-
rammable scans, between memories 6/7,
and 8/9. In this mode, the receiver
sweeps across the selected band
between the two memorised channels.
‘Memory scan’ scans all the memorised
frequenciesin turn, or ailows you toscan
any group of ten memories. The 100
memories are actually divided into ten
groups, and you may find itconvenientto
use one group for a particular band, eg
10m FM.

To the left of these controls are normal
push-buttons selecting speech fre-
quency read-out (spring loaded and
optional), noise blanker on/off, 20dB
antenna attenuator, MOX Tx/Rx, auto
ATU in/out (optional accessory, tuning
from 3.5MHz to 28MHz bands only), and
auto ATU tune. A three-position meter
switch allows you to read output power
level, SWR and ALC on Tx, but always
S-meter on Rx.

On the right side are more micro-
processor control buttons selecting RIT,
XIT, T-F set (which allows you to set Tx
frequency for split operation on the
other VFO when you are on Rx), 1IMHz
(which allows the rig to operate as a
general coverage receiver from 30kHz to
30MHz) and up/down stepping buttons
which either step from one amateur band
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TRIO TS440S

Mobile HF transceiver

to the next, or through 1MHz increments
when in the general coverage mode.
Further buttons select the VFO func-
tions, A=B, split, and A or B. Four in/out
buttons select frequency lock, Tx pro-
cessor on/off, Rx notch filter on/off and
AGC fast or slow.

A rotary switch is provided with five
positions for selecting the Rx IF filters
(position 1, auto, selecting the appropri-
ate filter for the mode in use) including a
narrow SSBfilter for SSB and narrow CW
etc, whilst the other positions select
500Hz CW, SSB narrow, SSB wide
(optional), and AM (extremely wide).
Dual concentric rotaries provide adjust-
ment of AF/RF gains, IF shift/RIT etc, Tx
carrier/mic gain (ntic gain fixed on FM)
and notch filter tune/squelch (all
modes).

The digital frequency display is a
fluorescent type, reading in 100Hz steps,
but many status functions are also
displayed. When the optional speech
read-out board is fitted however, fre-
quency is read out to 10Hz resolution.
Also on the front panel is an 8-pin
standard Trio mic socket and a quarter
inch headphone jack.

Synthesizer

The tuning knob operates a synth-
esizer, tuning in 10Hz steps at a rate of
10kHz per revolution when tuned fairly
slowly, but around 100kHz per revolution
when spun quickly. Aslipring at the back
of the tuning knob can be adjusted to
vary the tuning torque required. This is a
much better system as you can alter it
easily by hand when the set is in use,
whereas Icom's variable torque requires
a screw to be adjusted through a hole
underneath. One of the bugbears in

World Radio History|

tuning a rig under mobile conditions
when on SSB is that a jolt of the car can
cause your hand to move the knob.
Increased torque tends to prevent this
happening, but many users prefer a
loose torque for home base operation.

In the front of the top panel there is a
three-position slider switch selecting
VOX off and on for SSB, while on CW it
selects semi or full break-in keying. The
internal loudspeaker is positioned on
the top of the case, facing upwards near
the front, and although this is in a good
position for the majority of users, itmight
be awkward if you have to set the rigwell
back under a dashboard as the audio
could then become masked. A substan-
tial carrying handle is fitted on the right
side cheek, and under the front is a pull-
out bail stand.

Rear panel

On the rear panel there is a special
13.8V dc connector, above which there is
aminiature 3.5mm jack for connecting an
external speaker and a quarter inch key
jack. Three recessed pre-sets allow
adjustment of VOX gain, delay and anti
trip level.

Three DIN type sockets are provided,
named accessory 1, 2 and remote.
Accessory 1has six pins for interconnec-
tion with an optional Trio computer
interface box type 1C10. The accessory 2
socket has 13 pins, providing intercon-
nections as follows: 1,2,5,6,7 and 10 n/c;
3, audio output from receiver at fixed
level peaking around 300mV; 4, audio
ground; 8, ground; 9, mic mute (mutes the
mic amp when shorted to ground), 11,
audio or data input (around 500mV
required for full output and controlled by
mic gain on SSB, but fixed again on FM);
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12, audio ground for data input and 13,
standby (external PTT). The remote
socket has seven pins: 1, loudspeaker
output; 2, control relay wiper going to
pin-4 on Tx or pin-5 on Rx; 3, standby
(external PTT); 6, ALC input; 7, +12V dc¢
on Tx only, max current 10mA.

The antenna connection is through an
S0239 socket, beside which is an earth
wing nut. Three phono sockets are fitted,
the first labelled accessory 3, which is
left without any internal connection for
user dedication, while the other two
provide AFSK input and output connec-
tions for use with appropriate Amtor or
RTTY interfaces.

Trdo omission

You will see from the above that,
somewhat incredibly, Trio have com-
pletely omitted a transverter interface
socket, which is available on various
other Trio rigs, including the TS940S. !
regard this as a very serious omission,
although Lowe Electronics are busily
engaged in working out a modification
which will probably use the accessory 3
socket for Tx transverter RF drive, some
of the n/c pins on the accessory 2 socket
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for remotely disabling the PA when
externally selecting transverter feed,
and also perhaps HF receive at antenna
level in/out as is provided with the
TS940S.

A large heatsink on the back panel has
aninternal fan for cooling, and if therig is
used with an appropriate power supply it
can give full output for up to one hour,
providing you then let it coo! off for 30
minutes. If you wind down the output
power, you can use continuous opera-
tion for very long rag chews!

The rig measures 279(w) x 108(h) x
335mm(d) (including projections) and
weighs 7.3kg (with the auto ATU). The
optional mains PS50 power supply
includes a cooling fan and is built with a
conventional regulator and solid-state
output circuitry. The TS440S costs £950
including VAT, and the following options
are available: auto ATU, AT440, £125;
PS50, heavy duty power supply, £192.60;
PS430S, £139; VS1, speech frequency

read-out, £27.70; and additional filters
ranging from £39.56 to £46.89. A mic-
rophone is not included with the rig, but
most of the Trio mics fitted with 8-pin
plugs would be suitable.

Subjective tests

The review sample arrived during
March without the optional internal
automatic aerial tuning unit, but this
came a few days later. My colleague, Roy,
found that the ATU was a fairly tight fit
and slightly fiddly to install if he was to
avoid pinching any of the wires. Installa-
tion of the unit took around half an hour.
Because of the possibility of damaging
some of the internal wiring, it would
probably be better for the dealer to fit it
unless you are quite experienced at
digging into modern rigs.

| used the rig on various bands from 1.8
to 28MHz on SSB, CW and FM. Originaliy |
used a Trio hand mic, but soon changed
to the Trio MC60 desk mic from which |
obtained very good reports of modula-
tion quality on SSB. Stations reported
the transmissions to be very clean and
clear. The processor worked well, adding
a fair degree of punch to the transmis-
sion without it appearing to be over-
processed. On FM stations commented
that the quality was superb, and the
response very wide, but the deviation
appeared a little excessive. The full and
semi break-in keying facility was much
liked, and the VOX control worked very
well. The up/down QSY buttons on the
mic varied frequency fairly rapidly on
S§SB, but the QSY was not rapid enough
for FM. However, if you set the FM
channels in one of the banks of ten
memories, you would be better off using
the up/down buttons for changing
memory.

Automatic ATU

The automatic aerial tuning unit was a
joy to use and corrected mismatches of
up to 4:1 fairly rapidly. Mismatches of up
to 551 seemed to be within the
capability of the ATU, which will be a
boon for mobile installations in obtain-
ing full power off resonanceintoahighQ
whip.

The receiver sensitivity seemed very
good throughout, but the inadequacy of
the highpass filter before the receiver
when on the 1.8MHz band caused a
considerable problem as | have many
strong medium wave stations in my area.
You will need to use an external ATU for
Top Band in most circumstances, but a
design which incorporates a highpass
filter action below the tuned frequency is
almost essential, a good choice being
the Capco SPC300 reviewed in the
January issue of Amateur Radio . The
TS440S’s highpass filter unfortunately
cuts below 1.6MHz instead of 1.8MHz,
and this means that local radio stations
above around 1.3MHz are nowhere near
adequately attenuated. It would have
been far better if the filter was designed
to cut steeply below 1.8MHz, which
would have given a far greater attenua-
tion below 1.6MHz.

The selectivity was good and it was
useful to be able to choose between the
two SSB filter bandwidths (one being an
optional extra). As for the reciprocal
mixing performance, | felt that the
background noise in the evenings on
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both the 1.8 and 3.5MHz bands was rather
more crackly than | would have liked, and
I suggest that this must have been due to
the slightly noisy synthesizer.

The 20dB antenna attenuator helped
on the LF bands, and | did not note any
overloading provided | used an external
ATU. Without this there was a tendency
for the odd products to be noted here
and there. The rig received HF bands
very well and | like the CW filter which
had just about the right shape character-
istics.

AGC characteristics

The AGC characteristics were just as |
like them and the reproduced quality
from the built-in speaker was surpri-
singly good, no problems arising on
strong speech transients. The notch
filter seemed to have a very good
performance, although it was slightly
tricky to tune the notch exactly as you
wanted it. The tuning knob assembly was
superb and | liked the increase of tuning
speed when the knob was spun very
much, although | regretted the absence
of a finger hole in the front of the knob.
The tuning tension control was partic-
ularly good and very smooth.

The received quality on AM was far
better than average for a Japanese rig,
and the wide response enabled many
stations to sound more pleasant than
usual, although there was of course
much more interference from adjacent
stations.

One could of course use the wider SSB
filter for AM, and the sound quality
improved slightly if you offset the tuning
alittle, but not far enough to depress the
carrier level too much. Obviously whis-
tles were virtually absent using the SSB
filter, but the audio quality was
extremely muffled, so it is a devil and
deep blue sea situation, and it is a pity
that no optional AM 6kHz filter is
available. On 10m FM it was virtually
impossible to separate 10kHz channel-
led stations properly, and quite often |
noted whistles between stations.

Memory functions

All the memory functions worked
extremely well and were particularly
easy to use, and | found it very useful
indeed to enter the frequency directly.
When you select a mode, selection is
indicated aurally by a CW letter as
appropriate, which is a nice reminder
especially for the blind operator. Various
pip tones are also produced as remin-
ders. There is a MOX Tx button on the
front panel, but you can also go to Tx
using PTT on the mic, or externally, or
using the excellent VOX controls.

| found the provision of two VFOs most
useful as it permits split operation, which
is often required on the HF bands. You
can lock the frequency by depressing a
button, which can be useful when you are
mobile. The IF shift gave a very wide
degree of adjustment, but | would have
preferred it to have been slightly slower
acting as only a small adjustment makes
quite adifference on Rx. It was far easier
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to QSY across a band on this rig than on
the Yaesu FT757 and | much preferred
the general handling.

You cannot switch the AGC off, which
may be slightly irritating to a few users,
but the RF gain control itself was
particularly useful in reducing the gain,
especially on the LF bands, thus avoiding
background noise pumping on stronger
signals.

Front panel layout tends to be a matter
of choice, but | think that Trio have
designed it very well, with controls
placed in quite convenient positions. |
very much enjoyed using the rig despite
the disadvantage of not having a trans-
verter drive socket, although this may
possibly be forthcoming from Lowe
Electronics as a modification.
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Automatic performance test

There is one very fascinating new
feature about this rig, that is the unusual
method of access to a sequence of 56
selectable tests. On pressing the AM and
TF set buttons simultaneously and then
turning the set off and on again, you will
find that all the 56 tests are accessible in
turn by turning the VFO knob round, the
number of the test being displayed.
Details of each of the tests will be listed
in the service manual and Lowe Electro-
nics stated that this excellent new
facility may greatly reduce servicing
time and should allow users to do their
own diagnoses.

The test requires a 50 ohm dummy load
to be connected to the antenna socket.
We tried some of the test positions and
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obtained some amazing displays, but
unfortunately we could not interpret
them as the service manual was not
available at the time of writing.

Receiver circuitry

The RF input signal from the antenna
relay passes through switchable band-
pass filters straight into the gates of a
balanced mixer; 2 x 2SK125S MOSFETs
in push-pul! with a first IF output of
45.05MHz. This IF incorporates a fairly
wide roofing filter and then mixes down
to an 8.83MHz second IF having some of
the filtersinit. The main filters, however,
come at the third IF of 455kHz.

Laboratory tests
Front-end sensitivity was very good
from 1.6MHz to 30MHz, very similar
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figures being obtained throughout this
range. Below 1.6MHz a fixed attenuator
comes in reducing the sensitivity by
around 16.5dB. Below 500kHz the
sensitivity increases again for long wave
reception, but falls off gradually towards
the low end at 30kHz. On FM, sensitivity
seems slightly better than on the TS940S
and should be adequate, although the
rather wide IF causes it to be a few dBs
poorer than ideal.

Intermodulation tests on the front-end
show the RF input intercept point to be
around +9dBm for wide spacings, reduc-
ing to approximately -26.5dBm for
10/20kHz spacing. This latter figure is
affected not only by the rather wide first
roofing filter, but also by a reciprocal
mixing performance which is only fair
close in to the carrier, although excel-

lent far out from the carrier. This was
investigated in depth and the perform-
ance was very similar to that of an
unmodified TS940S.

A number of users have complained
about the performance of many rigs on
Top Band as they are subject to blocking
and overloading if strong medium wave
transmitters are received by their anten-
nas. We applied many two-tone inter-
modulation tests at various spacings
above and below 1.8 and 1.9MHz, and
found that when the TS440S was tuned to
these frequencies the intercept point
did not begin to increase until the two
interfering carriers were considerably
below 1.6MHz.

There was only a slight improvement,
for example, with carriers at 1.59 and
1.38MHz, but carriers at 780kHz and
1.29MHz gave an apparent intercept
pointimprovement up to +37dBm, nearly
30dB higher than normal, which is
excellent. Carriers spaced in typical
positions for strong local stations at the
top end of the medium wave were,
however, inadequately rejected, thus
proving that the bandpass filters were
not properly designed for use in Europe.
This is particularly unfortunate since the
optional ATU necessarily omits a 1.8MHz
position and is also only in the transmit
path.

Filter selectivity

The normal SSB filter selectivity is
excellent down to -40dB, but the
reciprocal mixing performance affected
the —60dB reading making it seem much
wider than it really was. On CW the
YK88C filter had a bandwidth of around
500Hz for —6dB and 1.2kHz for —40dB.
The FM selectivity was unfortunately
rather wide and suited just 20 or 25kHz
channelling, but is most certainly not
suitable for 12.5kHz, let aione 10kHz,
which is a pity as almost everyone is now
using 10kHz channelling around
29.6MHz. Perhaps somebody could
impress on the designers in Japan that
narrower filters are absolutely essential
in Europe.

The S-meter had a range of 31dB from
S1 to S9, S9 coming out at around 50uV
which is very sensible. We did however
notice a slighttendency to drift over very
long periods, but were unable to resolve
slight measurement difficulties between
one day and the next. The scalings above
S9 at +20, 40 and 60dB were all fairly
accurate, and the S-meter had quite a“
good logarithmic law overall. On FM |
was disappointed to see that there was
only a 16dB difference between S1and 9,
but this seems so usual.

If you use the AM wide filter for
listening to broadcasting, rather thanthe
SSB filter which is ridiculously clothy,
you will find it very wide. The —40dB
bandwidth at 18.5kHz explains why you
are likely to hear whistles between two
adjacent broadcasting stations.

The SSB product detector distortion
was quite adequate, but not as low as that
of the 9408, but there was a dramatic
improvement in AM distortion compared
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to an unmodified 940S. 90% modulation
of 1kHz produced only 1.9% distortion,
and this fell at lower modulation levels.
At 300Hz distortion was 5.7%, which is
quite a good figure for an unmodified
Japanese rig.

The FM discriminator circuitry also
gave fairly low distortion, 2.5kHz devia-
tion of 1kHz producing just over 1%,
which is very low. The rig gave 1.9W
output into an external 8 ohm load, but
some 2.9W was available into 4 ohms, so |
would recommend a 4 ohm speaker for a
mobile set up, especially if you would
often use the rig in heavy traffic.

S$SB response

The SSB response, although mainly
determined by the IF filter shape, is
subject to a gentle roll off above 1.5kHz
or so: this roll off presumably being
present in the audio amplifier. The AM
response extends almost flat to 3kHz, is
only 6dB down at 4kHz, and around 10dB
down at 5kHz. This will allow quite high
quality reception of good AM broad-
casts, but is a side effect of the poor AM
selectivity. The FM received response,
checked with 750uS pre-emphasis in the
generator, proved to be very linear from
around 800Hz to 2kHz, rolling off gently at
the high end, but quite steeply below
350Hz. | suggest that the HF response
does not roll off quickly enough, but the
LF end is ideal.

The received frequency accuracy was
within 50Hz or so, but by the time the rig
had been warmed up for two hours the
transmitted accuracy was generally
around 100Hz out, which is quite good.

We checked the audio output level
with various input levels from the signal
generator, setting the receiver to pro-
duce a 1kHz beat note. The level had only
reduced by 2dB for an input level of
—-110dBm, levels dropping rapidly below
this. The total RF and IF gain is therefore
just about right for most purposes,
allowing the receiver to sound quite
lively.

AGC plots of the ‘slow' position
showed an average recovery of around
2 seconds with stronger signals, and a
slightly slower recovery on weaker
signals. The speed seemed about ideal.
‘Fast’ AGC was typically around 0.3
seconds, which is useful for coping with
nets and CW.

The signal-to-noise ratios on strong
AM and FM signals measured well, and
on FM the capture ratio was excellent. At
the 12dB sinad sensitivity point on FM
the quieting measurement was 16dB,
showing that there was slight distortion
on very weak signals.

FM limiting was excellent, the limiting
point being way below the sensitivity
point, so that all FM signals should
reproduce with similar audio recovery
levels. The tunable notch filter gave a
notch of 31dB, which comes in after the
S-meter take-off point. Switching
between USB and CW produced a
receive offset of around 800Hz, which |
personally find irritating as | prefer this
offset on Tx. '

JUNE 1986

After putting a screened 50 ohm
dummy load on the antennainput, | tuned
all the way from 30kHz to 30MHz hunting
for spurious carriers. There were quite a
few of these, but hardly any of them
moved the S-metér so were obviously
weak. They were also in relatively
unimportant areas, but one unfortunate
one at617kHz did bring the S-meter up to
S6, and this one would affect the
reception of RTE (Athlone, 612kHz) and
Belgium on 621kHz (RTBF).

The transmitter gave 100W, or slightly
over this on all modes across its range
when the auto ATU was bypassed. The
auto ATU loss with the output terminated
in a 50 ohm dummy load varied between
0.5and 0.7dB, the loss being atits highest
at LF. These losses are insignificant in
practice and no worse than most good
quality ATUs. We took many.two-tone
intermodulation plots on various bands,
and the best performance at full output
was at 3.7MHz. The plot shows the
performance to be very good, and a iot
better than many other solid-state PAs.
Comparing this with the 50W PEP plot at
the same frequency is interesting, for at
this level it is even cleaner. At 28.5MHz
the 100W PEP performance is again
good, the plot being taken with the drive
set well into ALC to obtain the worst
possible performance! You can see that
the IPs reach —60dB by the 13th order,
which is actually fairly similar to the LF
performance, although low orders are
worse. At 50W PEP the two-tone plot is
not that much better however, presum-
ably because of the characteristics of the
PA transistors.

We checked the performance with the
ATU switched in and the results were
very similar. We had a very hard look at
the harmonic and spurious output per-
formance. When the rig was tested with
the ATU switched out, the second
harmonic was usually the worst,
although the third of 10.12MHz was
actually marginally worse than the
second.

When the ATU was switched in, the
second harmonic always improved,
usually very dramatically, whilst the third
also showed a useful improvement.
Higher harmonics were well attenuated
on all bands. In looking at 21 and 28MHz
we did notice some strange spurii on
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21MHz, these being at *25MHz at
around -51dB. At 28.5MHz spurii were
noted at approximately +4.8MHz at a low
level of -56dB, but at +12MHz spurii
were seen at a level of —45 and 52dB,
which is a little strange.

Returning to the two-tone plots, most
of the littie pimples around the two-
tones, other than the normal RF IPs, are
due to distortions within the microphone
amplifier and modulation circuitry.
These are all at low levels, which shows
that this circuitry is very good and clean.

A plot taken of 1kHz modulation at
100W output showed second harmonic
distortion in the mic amp at 0.45%, which
is very low, carrier breakthrough at
—-62dB and alternate sideband rejection
at the incredibly low level of —70dB. The
plot also shows 500Hz modulation of the
1kHz modulation frequency, the side-
bands being at —58dB, which is harmiess
enough, and equivalent to 0.25% AM
modulation. Changing the modulation
frequency did not affect this strange
500Hz modulation, which we assume
must be somehow coming in from the
synthesizer. The PS50 power supply gave
an excellent performance and no signifi-
cant ac ripples were noted.

‘Measuretest’

In December 1984 | developed a
method of plotting out the complete
audio and IF passband shape of an SSB
transmitter, and | have often used this
method for reviews in this magazine.
Technical details of the method are
available in the Marconi 'Measuretest’
pamphiet No 54, which | wrote for themin
1985, and which also contains informa-
tion on other transmitter testing
methods. The response plots for both
LSB and USB taken with the TS440S show
the filter to be excellent, the two
sidebands being reasonably similar in
characteristics. You can see the sharp
null atthe position of the carrier, whichis
due to the LF attenuation of the
microphone amplifier, as opposed to the
little blip which results from the shape of
the IF filter on the other side of the
carrier. Note: there is only a very slight
ripple within the passband of the filter.

We checked the FM response of the
transmitter by applying de-emphasis of
750uS in the Marconi 2305 modulation
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test meter, pen charting the overall
response in the normal way. We were
rather surprised to see that the response
at 5kHz was only attenuated by 7dB, 3kHz
being almost flat. The LF end was also
quite extended.

Since the maximum deviation was
around 5kHz before clipping, reaching a
maximum of 5.5kHz into clipping, it will

be seen that an average speech trans-
mission on FM will occupy nearly double
the bandwidth that is desirable in the UK
on the 10m band, showing that Trio's
design is optimised for much wider
channelling. You would therefore be
advised to reduce the deviation some-
what by adjusting an internal pre-set to
avoid spreading onto adjacent channels,

RECEIVER SECTION
RF (12dB sinad)
SSB 1.9MHz
3.7MHz
7.05MHz
14.2MHz
21.3MHz
28.55MHz
FM  29.6MHz

SSB RF input intercept point
100/200kHz
20/40kHz
10/20kHz

Reciprocal mixing ratio

S5kHz
10kHz
20kHz
50kHz

100kHz

Selectivities
SSB selectivity narrow filter
—-6dB
—40dB
-60dB
SSB selectivity wide filter
—-6dB
—40dB
CW selectivity
—-6dB
—-40dB
AM selectivity
—-6dB
—40dB
FM selectivity
12.5kHz channelling
25kHz channelling

S-meter
SSB  S1
S5
S9
S9+20
S9+40
S9+60
M S1
S5
S9
S9+20
S9+40
S$9+60

Distortion
SSB product detector distortion
FM audio distortion @ 2.5kHz dev
FM audio distortion @ 4.5kHz dev
AM distortion 1kHz, 30% mod
AM distortion 1kHz, 90% mod
AM distortion 300Hz, 90% mod

Audio output power
10% THD into 8 ohms
10% THD into 4 ohms
FM maximum achievable signal/noise
FM capture ratio
FM quieting @ 12dB sinad point
Notch filter depth
Max Rx frequency error noted
Transmitter
Maximum output power — all modes
Maximum Tx frequency error noted
SSB carrier breakthrough
1kHz aiternate sideband rejection

TRIO TS440S TEST RESULTS TABLE

(Performance simitar on all bands tested)

(Offset carrier leve! required to degrade noise floor by 3dB. Measurements in SSB bandwidth)

-125dBm
—125dBm
-125dBm
-124dBm
-124dBm
-119dBm

+9dBm
—7dBm (affected by RM)
-26.5dBm (affected by RM)

74dB
82dB
92dB
101dB
109dB

2.1kHz
2.9kHz
5.4kHz (affected by RM)

2.3kHz
3.1kHz

500Hz
1.2kHz

6.7kHz
18.5kHz

13dB
60.5dB

-104dBm
-88dBm
-73dBm
-55dBm
-33dBm
-15dBm
~112dBm
-100dBm
-96dBm
-92dBm
-88dBm
~81dBm

1.7%
1.2%
1.5%
1.5%
1.9%
5.7%

1.9W
29W
54dB
5dB

16dB
31dB
50Hz

100W average
110Hz

~62dB

70dB
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which could upset other band users.
However, the transmitted quality as it
stands is excellent, and you can use the
full potential if there are not too many
other users on the band.

The internal power meter read output
power quite accurately, and it was most
useful to be able to read SWR directly.
The carrier control allows one to reduce
output power down to an extremely low
level, well below 1W on FM and CW, but it
becomes an RF drive control on SSB, and
controls the RF output gain rather than
the peak output power.

Concluslons

This rig's main competitors are the
Yaesu FT757, the Trio TS430S and the
lcom IC735. | feel it considerably outclas-
ses the 757 and 430, so the choice is
between the 1C735 and this new rig.
Although | much prefer the audio
performance of the Trio, the RF perform-
ance of the Icom is rather better, the
main area of improvement being that of
reciprocal mixing. The I1C735 is rather
more fiddly to use, and the AM perform-
ance of the Trio is far better on strong
stations, although the 735's AM selec-
tivity is rather better. The FM received
performance is not good enough on any
of the rigs mentioned. The Icom's
reciprocal mixing performance is a lot
better, and Trio's engineers should have
learned a lesson from John Thorpe's
excellent modification to the 940S. |
prefer the transmit facilities of the Trio,

. but it will be a serious disadvantage for

some that Trio themselves have not
provided for transverter interconnec-
tions. Several friends of mine are already
using the Icom for feeding muTek
transverters.

Computer interfacing

The possibility of computer interfacing
is interesting for it will allow many new
possibilities, especially if you also use
the data inputs and outputs, and | am
delighted to see that the external relay
switching is isolated from the chassis.

Although much of the circuitry has
obviously come from the development of
the TS940S, the general performance of
the receiver is clearly not as good. It is
very difficult to show any overall prefer-
ence between the IC735 and the TS440S,
so there is plenty of room for both on the
market. If you want to work mobile on the
LF and HF bands in a really big way,
however, the built-in auto ATU facility
will probably swing the balance,
although Icom also do an external
automatic ATU as well as whatisin effect
a base loaded whip. | have always found
centre loaded whips a lot better though,
and the Trio should work into these
extremely well. From a base station point
of view, both rigs have their good points.

| would like to thank Lowe Electronics
for getting the review sample to me very
quickly after its arrival in the UK, and for
providing all the options at very short
notice. Thanks are also due to my
colleague, Roy Brooker, for assisting
with the measurements and plots.
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ICOM IC02E MK2

updated ergonomics
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The original lcom {CO2E received a
rather lukewarm review when | originally
covered it in the May 1984 issue of
Amateur Radio. It seems to have taken a
long time for Icom to correct many of the
logic problems, but at last | have
received a review sample which is
dramatically better, containing vastly
improved logic. The general appearance
is virtually identical, but operationally it
is now much easier to use.

The new version allows you to perman-
ently store the required repeater offset
used, anditisonly necessary to press the
function button, followed by ‘star’ or
‘hash’ to obtain negative or positive
repeater shifts. If you want to return to
simplex, you just push the same function
button again. The older version required
five or six button pushes to obtain a
repeater channel notin memory! Amajor
grumble that | had with the previous
version was that once you had patiently
put in repeater shift, you immediately
lost it if you QSYd up or down one
channel, thus making it difficult to hunt
around the repeater channels. On the
MK2 version, once a repeater shift has
been selected, you can go up and down
channels by pressing ‘star’ or ‘hash’ to
step down or up in frequency.

In the original version it was necessary
to insert a repeater shiftinto memory 1 if
you wanted to store repeater shifts in
memories 2to 6. This was very tiresome if
you wanted to use memory 1as yourmain
priority or callingchannel, for mostusers
have this as asimplex channel, and when
memory 1 was simplex, memories 210 6
would not give a shift, although you
thought that it was shifting as the
appropriate minus or plus sign came up

on the display. Now, having chosen the
rig's repeater shift, you can insert a
simplex channel into memory 1, and
memories 2 to 6 then have the same shift
as that inserted in 1 even if 1 is not
programmed for repeater use; memories
7 to 0 allowing any required shift when
programmed.

Depressing button ‘D’ immediately
accesses the frequency and mode prog-
rammed in memory 3, while the priority
channel becomes memory 4. The fre-
quencies stored into memories 5 and 6
are the limits for the programmed
scanning mode.

We checked the output powers of the
latest version, kindly loaned to us by
Thanet Electronics, and on 13.8V dc
(external) the rig achieved 5.2W high
power and 550mW low power. With therig
working off the normal BP3 battery pack,
we noted 4.2W and 500mW respectively
with the battery charged for only about
three hours.

In general use, the performance
seemed very similar to the original unit,
and modulation quality was good. These
improvements now allow me to give the
rig a good recommendation which can
accommodate 12.5kHz channelling if
required. | feel thatits main competitoris
the Yaesu FT209R or RH, and the only
major difference between them is that
the Yaesu has a rather useful battery
economy circuit (see my review in
November 1984 Amateur Radio). | under-
stand that it is possible to modify the
ICO2E fairly easily to cover a much
broader frequency spectrum by chang-
ing the programming diodes around etc.

For further details about the rig, see
the original review.

TRIO TS670

In the November issue of Amateur Radio
G30SS reviewed the Trio TS670 HF
transceiver. Unfortunately, two pages of
the author's copy were accidentally
transposed so we have reprinted the
relevant text correctly to clear up any
confusion.

Please accept our apologies for any
inconvenience this may have caused.

Laboratory tests

The RF sensitivity on the 50MHz band is
absolutely fabulous and asgood as | have
ever measured on any unmodified
Japanese black box on any frequency.
On the HF and LF bands the sensitivity
falls a little but is at least as good as one
could possibly need on all the bauds
below 30MHz on CW and SSB. On
FM/10m, however, it is just a little
tacking, although notbad. The reciprocal
mixing performance is average and
therefore slightly disappointing.

The noise floor fails to reach the
astonishing figures of the latest Icom
and Trio rigs from 20kHz outwards and
close in to the carrier there is slight
synthesizer noise, but this is not serious.
We spent hours checking and recheck-
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ing the RFIM measurements on 7, 28 and
50MHz bands. The blocking performance
caused by frequencies fairly close to the
required one is just adequate, and
intermediate spacings show a clear
improvement up to 50/100kHz. However,
further out than this there is a most
puzzling situation, the apparent inter-
cept point degrades quite markedly and
only improves again with carriers spaced
1 and 2MHz off-channel. The following
explanation is highly tentative but seems
probable.

The AGC line feeds back to the RF
stage as well as the single 8.83MHz IF
stages. The mixer output, | suspect, is far
from correctly loaded at off-channel
frequencies, and thus causes severe
degradation in the intermodulation per-
formance atthe mixer. The first IF filter, a
crystal type, is fed directly from the mixer
and is a roofing filter which has to be
wide enough to pass FM. This feeds into
the first IF stage which drives the noise
blanker system, the FM section and the
chosen additional IF filter for SSB/CW.

The rig comes with an SSB filter
(YK88S), but optional additions are a CW
filter type YK88C (500Hz), or YK88CN
(270Hz) and an AM filter type YK88A with
6kHz bandwidth. The FM board is fitted
as standard but the general coverage
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board type GC10 is optional, as is the
speech synthesizer read-out type VS1. A
VOX unit accessory type VOX-4 has
presets for VOX gain, anti-VOX and VOX
delay. It also contains a built-in mic
processor with gain control for use with
the rig externally.

The RF intercept points are thus very
disappointing for a modern rig, although
the performance on 50MHz should be
perfectly satisfactory even when activity
mounts up to as high adegree as | think it
might do one day. In the context of
mobile operation the RFIM performance
does not have to be so good, as received
signals are much weaker. Mobile HF
antennas are normally resonant over a
fairly narrow bandwidth, especially on
the 7MHz band where the problem is
most severe in a home base station.

The CW and SSB selectivities both
measured quite well, although the over-
all bandwidth of the latter was slightly
wider than usual. However, this was
certainly not too wide, thus permitting
some good quality audio to come
through. The skirts are fairly steep so
that the bandwidth for —80dB at 4.7kHz is
only 100Hz wider than the -60dB band-
width. An alternative narrower SSB filter
is available, type YK88SN, designed
originally for rigs such as the TS130.
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It has been said that any ideas about
radio construction which crop up after
two or three glasses of wine ought to be
forgotten. Consequently we feel it
should be mentioned that the growers of
Mose! Auslese are entirely responsible
for this article. We mention this so that
the blame may be laid in the right
quarter.

We had been talking about the (good)
old days of plate and screen modulation
and wondering whether CRAM (the
Campaign for Real AM) had fizzled out,
when Tom (Il think it was Tom) said it was
a pity that valves and their associated
components were no longer easily
obtainable. Flicking through the adverts
in this magazine | informed him that they
were; and very reasonably priced at that.
With this information we roughed out a

few designs on scraps of paper.

Our aim was to see if a transmitter/
receiver, typical of the fifties, could still
be built using components in common
use at the time. After a couple of hours
(and another bottle) we came up with the
circuit of a rig which would be entirely
self-contained on a 12 x 9 x 2%in
chassis. A further quick check of the
adverts revealed that all the components
were still available, so we decided to go
ahead and build two rigs.

Invariably, many readers will ask why?
We might be tempted to reply with
comments about how rough sideband is
on the ears, or how feeble inserted
carrier is compared to real AM, or even
how apprehensive some newcomers are
about voltages over thirty or thereabouts
- but we won't.

BUII
TOP BA

FOR OLD T
PART

DV Pritchard G4GVOand T
construction of a Top Band tr
the character of the good old
build a rig

The simple answer may be pure
nostalgia, or even a challenge. Yet it
really goes beyond that. Top Band AM is
not yet dead, and this rig not only puts
out a really punchy AM signal, but will
give years of service before any
major components need to be replaced.
Certainly there is more to its construc-
tion than most modern gear requires, but
the effortis more than worthwhile as you
will discover if you decide to build it.

General design

The transmitter is nearly, but not quite,
a 'Chinese Copy' of the famous ATS5,
which, alas, is no longer made. The
differences lie in the line-up. This one
uses an EF91 Clapp VFO, an EF91 buffer,
and a 6BW6 PA. The circuit is shown in
Figure 1.

Fig 1 Crrcuit of the transmitter
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X Mowbray G3VUE detail the
insmitter/receiver tuned (!) to
lays. Support CRAM (?)and
like dad’s!

Figure 2 shows the circuit of the
receiver which, though simple, is quite
good for reception of normal Top Band
AM, CW, and (if you insist) SSB. A 6BA6
RF preselector precedes an ECHS81
mixer which feeds the resultant 465kHz
signal to a further 6BA6 for IF amplifica-
tion. The signal is detected by an EB91
double-diode and a portion is filtered off
for AGC. An old stalwart, the ECLS80,
provides a triode stage of audio
amplification into the pentode output
section. No provision has been made for
a BFO as the VFO in the NET position
furnishes ample injection at signal
frequency. However, space is available
on the chassis for a BFO if one is
considered necessary.

The aluminium chassismeasures 12 x 9
x 2'%in, and a front panel of 12 x 8in, a

bottom panel of 12 x 9in and a cover to fit
are also required (see Figure 3). For
those who prefer ready-made parts, the
whole assembly is obtainable forapprox-
imately £9 from H L Smith and Co of
Edgware Road, London, post and pack-
ing excluded.

Construction

Figure 4shows the approximate layout
of components as viewed from the
underside of the chassis. We say
approximate because, apart from the
valve-holders, the coil cans and the IFTs,
some variation in size is to be expected
with certain components, such as the
mains transformer, the modulation trans-
former, the smoothing choke and the
variable capacitors. Nevertheless, it is
possible to fit everything in quite easily.

At this point we ask for the induigence
of experienced constructors while we
offer a few hints to those who may not
have tackled valve equipment before.

All the main components are laid out
first and marked in position. it is best to
begin with the mains transformer, the
smoothing choke and the modulation
transformer. Offer up the parts first and
check that they do not clash with other
components above or below the chassis.
When marked, the holes are centralised
with apunch, drilled to size and the burrs
removed with a larger drilt or a counter-
sinkrose. The vaive-holders are similarly
positioned, marked and the holes cut
with a '‘Q-Max’ tank-cutter obtainable
from plumbing suppliers (or your local
old-timer). Two sizes of bit are required;
a%sin and a ¥sin diameter for the B7G and

Flg 2 Circuit of the receiver

280V at switch 2
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TOP BAND NOSTALGIA

Fig 3 Details of chassis, panel, cover and bottom panel
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B9A holders respectively. You will also
need an assortment of 2, 4 and 6 BA nuts,
bolts, washers and soldering tags.

Ensure that the valve holders are
orientated correctly, with the heater
connections in the positions shown in
Figure 4. Bolt them in place, not
forgetting to insert a soldering tag under
each nutas showninthe diagram. All tag-
strips, coil-bases and IFTs are now
positioned and their holes marked and
drilled. A template for the IiFTs is
furnished for this purpose by the
manufacturers. if the coils have already
been wound, all these components may
now be permanently mounted.

All components with shanks extending
through the front panel should now be
positioned, the shanks being measured
and cut to the required lengths. On
completion, preparations are made for
drilling the panel.

Very scientific!

Thisis achieved by the highly scientific
method of piacing the chassis on a flat
surface (such asthe XYL's polished rose-
wood table) and running a straight-edge
along one side of the chassis. Align the
panel and push it against the ends of the
shanks, having previously daubed them
with a suitable marking material (we
used a spot of white emulsion because it
was handy).

Remove the panel, centre-punch the
positions and drill the holes (preferably
notonthetable). Holes are also made for
the AM/CW switch and the AGC on/off
switch and, as these are rectangular, you
will have to mark them with ascriber, drill
a number of small holes just inside the
edges, and cut them out with a chisel.
Actually, aluminium is a very obliging
material, and if the holes are drilled as
closely as possible, the spaces between
can be cut with the tip of a penknife. A
few minutes work with a file will smooth
the edges to a fine finish,

Holes are also drilled at the panel
edges for the '2in angle strips which
support the cover and bottom panel.
Those for the meters can be made with
an adjustable cutter. The meters, inci-
dentally, are the old-fashioned round
onesoftenfound atrallies. You cancheat
if you wish and install modern ones, but
these will not give the authentic appear-
ance you are aiming for.

Some holes, such as those for the
microphone and the key sockets and
other components which are mounted on-
the front apron of the chassis, will
obviously have to be made with the pane!
bolted in position. But before this is
attempted, remove any variable capaci-
tors still in position to prevent aluminium
dust from getting between the vanes.
When all the metal-work is completed,
tighten up the panel securing bolts and
ensure that the bottom panel and the
cover fit perfectly. If some metal-work is
required later on when the variable
capacitors have been fixed in position,
cover them with a piece of clean material
to prevent the ingress of dust and small
particles.
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Holes will be required in the lips of the
bottom panel and in the angle-strips
which support the cover, These are for
self-tapping screws and the appropriate
clearing size is needed. The sides of the
chassis will also have to be drilled for this
purpose, butthe work takes only a matter
of a few minutes. The 3 ohm speaker is
mounted under the top of the coverand a
suitably sized hole will be required. It is
better to wait until ali the componentson
top of the chassis are in place before
siting the speaker and cutting the hole as
then, together with a piece of speaker
gauze, the unit can be fitted when
required.

Small plastic feet for the bottom panel
are easily obtainable or made from any
suitable material, and these are bolted in
the appropriate positions. The Belling-
Lee coaxial socket for the antenna, and
the nuts and bolts for the earth connec-
tion are also placed in position.

Clearly, extra holes for grommets, tag-
strips, etc, will be needed as construc-
tion continues, but these should present
few problems. Remember to cover and
protect any vulnerable items nearby, and
to clear away any debris as you proceed.

Although all of this seems to involve a
lot of work, in reality it is not a lengthy
task: two or three evenings at a leisurely
pace will see it through comfortably.

Wiring
The heater wiring is put in first, a quick

way of doing this being the use of No 16

bare copper wire and plastic sleeving.
Don’t bother about twisting the wires;
this might be important with Hi-Fi audio,
but not on 160 metres. Twist one end
round the tag-strip near the smoothing
components and lay out the wire to each
valve holder in the order shown in
Figure 4. This will tell you the total length
required. At the same time, the plastic
sleeving is measured between the points
and cut ready. Solder one end of the wire
to the tag-strip, push on the sleeving,
take a turn round the tag on the valve
holder, solder it in position, push on the
next piece of sleeving and continue in
this way to the end.

The second heater tag at each holderis
now connected to the nearest earth tag
bolted underneath the valveholder and
the .01 RF by-pass capacitors are
soldered in place. The central spigots of
the holders and all tags at earth potential
are now soldered together with the same
size wire, using the second earthing tag,
so that all earthing points of each valve
are complete.

Proceed with the cathodes and solder
in the resistors and by-pass capacitors.
Don't make great twists at the connec-
tions—itisn'tafactory job—asimple hook
turn is all that is needed. Continue with
the screen and anode wiring placing the
various components needed as you go
along. Finally, the grids and signal
circuits are wired up.

Of course, it may not be convenient to
work in exactly this order, and the
method is only offered as a rough guide.
Not every component has been shown,
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but you will soon see where a tag-strip,
etc, may be required for supporting
components, and this is as much com-
monsense as engineering practice.

RF and signal circuits

Ideally, the same size wire should be
used here to preserve rigidity, but there
is no reason why plastic covered wire
should not be utilised. Keep all connec-
tions as short and direct as possible
between the various points, but do not
get grid and anode wiring too close.

Begin with the RF stage and continue
to the end of the receiver. As this is quite
simple, very little comment is required
beyond the advice already given.

All coils are wound on 7mm diameter
formers, obtainable with slugs and
screening cans from Maxi-Q of Clacton.
The IFTs are available from the same
source (see components list). Figure 6
gives the winding details for all coils. The

windings are kept in place with a smear
of acetate cement and you should check
that the ten turns of the mixer oscillator
coil are in the correct phase. If oscilla-
tion fails to occur the connections
between the anode and C14 should be
reversed.

C1 is a 100pF variable which, like
C5/C13, is available from advertisers or
may be found atrallies. C5/C13isa2gang
75pF variable with five rotor vanes
removed from C13 for oscillator tracking
purposes. A polar type is ideal here.

On completion of the wiring, check all
connections carefully (see Figure 7),
especially those to the ECH81 mixer and
the ECL80 output valve. Note that grid 3
of the mixer heptode is connected
externally to the grid of the triode
section, and that R20 from the triode grid
of the ECL80 does not go to earth but to
the conjunction of R21 and R22.
Completed next month

Flg 6 Details of receiver coils
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Flg 7 Details of valve-pin connections (viewed from underside)
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DEWSBURY * ELECTRONICS

STAR-MASTERKEY

CMOS MEMORY KEYER

FOLLOWING THE OUTSTANDING SUCCESS STORY OF THE DEWSBURY
ELECTRONICS STAR-MASTERKEY WITH OVER 500 UNITS IN USE WORLD WIDE, BY
AMATEURS, AND AT SEA BY PROFESSIONAL OPERATORS. MANY USERS REQUESTED
MEMORY FACILITIES, AT A REASONABLE PRICE. SO HERE IT IS.

THE STAR-MASTERKEY CMOS MEMORY KEYER.

* FEATURES FULL IAMBIC KEYING. * EIGHT 50 CHARACTER MEMORIES
AUTOMATIC REPEAT ON ONE MEMORY (CQ CALLS ETC).
* MEMORY RETENTION FOR BATTERY LIFE.
" ULTRA LOW CURRENT DRAIN. * USES 4 AA SIZE CELLS.
* SWITCHABLE AUTO-CHARACTER SPACING.
* DASH & DOT MEMORIES. * COMPACT 3" HIGH. 6" WIDE, 7" DEEP.
* DIRECT & GRID BLOCK KEYING SOCKETS FOR BOTH SOLID STATE & VALVED PA'S.
* LOADS MEMORY FROM PADDLE “"OFF AIR". * SPEED & WEIGHT CONTROLS

* ADJUSTABLE SIDETONE PITCH & VOLUME. * COMES COMPLETE WITH BATTERIES.

* British Built & Fully Guaranteed

PRICE £95.00. POST, PACKING AND INSURANCE £3.00.
VIBROPLEX, HI-MOUND & BENCHER KEYS AVAILABLE.

Dewsbury Electronics offer a full range of Trio Equipment always in stock

W'e are also stockists of DAIWA -~ MET ANTENNAS - MUTEK - WOOD & DOUGLAS ASNCO READERS - MICROWAVE
MODULES - ICS AMTOR - ALA PRODI RA

Dewsbury Elecronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063/371228.

o Telex: 337675 TELPES G B
[ ]

Instant finance available subject to status. Written details on request.
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At the Visalia DX Conven-
tion, held in California in
April, the expert from Stan-
ford University was saying
that we can expect the mini-
mum of the present sunspot
cycle to occur in July. The
next maximum should occur
around January 1991, with a
smoothed sunspot number of
120 which, while not excep-
tional, compares well with
recent maxima. Something to
look forward to.

Nevertheless, we can't
complain toomuch. Openings
to the Pacific on 20 metres
were frequent this spring and
even 15 metres has been full
of JAs from time to time. As
for the LF bands, no one
should have been short of DX
contacts. In April DK7PE
made a surprise appearance
from Macau as XX9CW, and
proved to be workable with
relative ease on 20, 40 and 80
metres (CW only). Several G
stations even managed to
work him on Top Band.

Ron ZL1AMO had less suc-
cess with his DXpedition.
Although, as | reported last
month, he got as far as
Tokelau, he was unable to
operate during the night
because the locals com-
plained about the noise of his
generator. He left early and
attempted an operation as
ZK1CQ from the Cook
Islands, but had problems
with the customs people. In
the end he returned home
much earlier than planned.

Apparently he is now not
too popular with a group of
Top Band enthusiasts in the
USA who supplied him with a
linear covering 160m so that
he could give them some new
countries on that band.
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Operation Raleigh

This round-the-world expe-
dition aboard the Sir Walter
Raleigh will have started on
its Pacific leg by the time this
appears in print. The radio
operators include G4TAW
who has already been active
as G4TAW/CE7. While at sea
the expedition’s amateurcall-
sign is GBOSWR/MM. Some
operation from Easter tsland
is possible in mid June,
followed by Henderson and
Pitcairn Islands from 18th to
26th June. The ship then goes
on to the Cook Isiands,
Samoa, Fiji and Tonga during
July and August, and licences
have been applied for. Unfor-
tunately, propagation is likely
to be against contacts with
the UK, but definitely an
interesting one to listen out
for.

N5SRM will also be travelling
the Pacific in the near future.
Look for him from the Cook
Islands from 10th to 16th June,
and from French Polynesia
from 17th to 25th June. Bob is
an exceilent CW operator
with an interest in the LF
bands, so it is worth looking
for him on 40 as well as 20m.

Prefixes

HIBORCD is operational
throughout 1986 to celebrate
60 years of amateur radio in
the Dominican Republic. DX
News Sheet also reports that
AA5B was issued with the
unusual callsign XEFJTW for
a recent contest operation
from Mexico. After 10 hours of
being QRMed and called a
pirate, Bruce gave it up as a
bad job and drove 600 miles
home! Maybe there are
advantages in being just a
plain old G3 or similar.

Falkland Islands

QRZ DX reports that
VP8WTW will be active until
December, Barry’'s home call
is G4ZCN. The suffix of his
VP8 call stands for Wimpey-
Taylor-Woodrow, one of the
two consortia involved in the
construction of the new air-
port. Other stations active
from the airport site are
VP8BGO, VP8BGX and
VP8BJR. From elsewhere in
the Falklands VPSLP, VPS8WA
and VP8PTG are active.

Barry's station consists of
an FT757GX to a tribander at
20 feet. You can QSL him via
his home call, or direct to B
Grylls, PO Box 2, MPA, Falk-
land Islands.

Vietham

Mike KM1Rwasin Saigonin
late April, and apparently
managed to make it on to the
air to contact a number of US
amateurs. This one could well
turn out to have been
genuine. Back in 1982 lan
G4LJF met with Vietnamese
telecommunications officials
who were very receptive to
the idea of issuing amateur
licences. Unfortunately, the
big stumbliing block is
actually getting into the coun-
try. KM1R had a legitimate
reason for being there, trac-
ing lost US servicemen on
behalf of the US government,
so was able to obtain a visa.
The question now is whether
others will be able to followin
his footsteps and mount a
DXpedition of some sort.

San Felix

CE3ESS was at the Visalia
DX Convention and was able
to fill in some of the back-
ground to the CEQOAA opera-

-
3
o) as

tionwhich took place about 18
months ago (the first opera-
tion from that island for many
years). The island is under
Chilean military jurisdiction,
so the only way an operation
could take place was under
the auspices of the military. A
search was made for some
suitable radio amateurs
within the ranks, and even-
tually two amateurs in the
Chilean navy, CE9DVN and
CE2GXY, were assigned to
San Felix for 12 weeks.

Official mission

Their official mission was to
puttheisiand ontheaironthe
amateur bands! As such they
were able to call on the fuil
support of the military
machine, so were able to put
up some impressive antennas
including a TH6 at 90 feet. The
equipment and antennas
were actually provided by the
Radio Club of Chile.

Unfortunately the oper-
atorswerenot ‘DX trained’, so
a number of list operations
took place early on. However,
they soon caught on to the
idea and were able to do a
very good job of working the
pile-ups. As a result, many
amateurs were able to put this
rare one in the log, some on
all five of the main HF bands.
There was also some opera-
tion on Top Band and 6
metres, although | am not
aware of any European con-
tacts taking place on these
bands. The final QSO total
was 31,000.

Whether we can expect a
repeat performance at some
timein thefutureis anybody's
guess. Unfortunately, after
the expedition ended there
were problems with the QSL
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cards. Apparently, at least
half the incoming cards went
missing en route, presumably
because parties unknown had
discovered that most of the
envelopes destined for Box
700, Santiago, contained IRCs
or dollar bills. The Chilean
club, nevertheless, made
valiant efforts to deal with all
cards received, including
those via the bureau. If you
are stiltinneed of acard, can|
suggest sending yours by
registered air mail. This was
how i got mine in the end.
Just in case you have never
heard of San Felix Island,
perhaps | shouid end by
saying thatitisa1.5by0.5 mile
volcanic outcrop, some 500
miles west of Chile. inci-
dentally, it used to be possi-
ble to differentiate the Chi-
lean offshore isiands by their
prefixes. CEOA was Easter
Island, CEOX was San Felix
and CEOZ was Juan Fernan-
dez. Unfortunately this sys-
tem ceased a couple of years
ago, so it is not always
obvious where a CEO station
is operating from. Another
curiosity is that some of the
CEO stations are ‘novices’
who are allowed HF band
privileges because of the
distance from the mainland.

Jim Smith

At the Dayton Hamvention
in April Jim Smith VKINS was
elected the newest member
of the CQ Magazine Hall of
Fame. Jim is probably best
known for his Heard lIsland
operation, although he first
came into the limelight as
P29JS when he started the
daily Pacific net on 14220kHz.
This net still continues and
has enabled many amateurs
to work new countries in the
Pacific. Jim has also operated
from a number of other coun-
tries, although he gave up his
UK call some years ago and it
is now held by his son. In
recent years Jim founded the
Heard Isiand DX Associaton
as an alternative to the US DX
Foundations. Jim's wife Kir-
sti, who operated from Heard
Island as VKONL, later wrote a
book about the expedition
under the title Heard Island
Odyssey.

Contests

The All Asia SSB Contest
takes place over the full
weekend of 14/15 June, and
the RSGB Summer 1.8MHz
Contest on 28/29 June. The
latter has proved interesting
in the past, with both North

and South American stations
being worked. Apart from
these, June is a quiet month
for HF contests.

Islands

To date this year the Islands
on the Air enthusiasts have
been having quite a field day.
Several of the French istand
groups were activated during
April and May and anumber of
other interesting ones have
turned up, such as AISP/TF7
from Westman lIsland (IOTA
reference EU71). The French
publication Les Nouvelles DX
has obtained the callsign
FVENDX for use during 1986
and is encouraging expedi-
tioners to offshore islands to
borrow the call. Listen out for
it with a three letter suffix to
indicate the istand group.
GM4RXW/M is due to operate
from the Outer Hebrides until
mid June, and other opera-
tions from islands off the UK
coast are also in the wind.
More details when available.

Incidentally, a number of
UK istand groups have yet to
be put on the air. These
include the Farne Islands (off
the Northumberland coast),
the Flannan, Monach, Shiant
and Treshnish lIslands, plus
Rockall (all off Scotland) and
St Tudwal’s Island (off Wales).
Pienty of opportunities here
for an Amateur Radio reader
to establish a ‘first’.

Awards

Full details of the Islands on
the Air Awards programme
now appear in the new RSGB
Callbook, as do details of
other RSGB awards such as
the new 5-band Common-
wealth Century Club and the
ITU Zones awards. It is nice to
see that the RSGB now spon-
sors such a challenging
series of awards which,
hopefully, will achieve inter-
national status. The US award
programmes are all very well,
but having to send cards to
the USA is always worrying,
especially as the turn around
time at the ARRL has now
extended to about 12 weeks.

I note from QRZ DX that the
CW Group of Argentina has
now introduced the Five
Argentine islands award for
CW contacts with five dif-
ferent Argentine stations
located on islands. The list of
valid islands includes (yes,
you guessed) the Malvinas
Islands and San Pedro Island
(South Georgia). | wonder
how many UK amateurs will
be applying?

Cheating

Still on the subject of
awards, rumours are now
circulating that as many as
50% of the holders of the
prestigious 5-band Worked
All Zones Award may have
included invalid or bogus
QSL cards in their claim. The
award is very difficult to
achieve (even now there are
only about 110 holders world-
wide in 7 years), with certain
zones, such as Zone 1
(Alaska) and Zone 26 (Thai-
land, etc), being particularly
hard to get.

The most serious allegation
is that one particular Alaskan
amateur has been faking con-
tacts, particularly on 80m, to
give chasers of this
award the last one they need.

It does happen

Undoubtedly cheating does
go on, both in awards chasing
and in contest scoring, but
thisrecent caseseemstobea
particularly flagrant example.
We can only hope that CQ
Magazine, who sponsor the
Worked All Zones award, will
take a tough line with any
proven offenders.

Thirty metres

Finally this month, let me
return to the topic of 30
metres. | spent quite a lot of
time on the band during April
and was pleasantly surprised
atthe level of occupancy, with
stations to be heard more or
less round the clock.
W1BIH/PJ2 was on almost
nightly, and many other sta-
tions in Central America,
Africa and Asia were there for
the taking. Most can be
worked with modest power
and a simple antenna (I gen-
erally use a quarter wave
vertical above a good set of
buried radials), and many are
quite prepared to rag-chewin
a leisurely way.

Unfortunately, the same
cannot be said for 18 and
24MHz. They seem to be
almost empty nowadays, but
we may see more activity as
summer conditions arrive.
Remember, with these bands
and with 10 metres, just
because they sound dead
doesn’'t necessarily mean
they are not open. A CQ call
can often bring surprising
results.
73 and good DXing.

advantageous.

address below.

EDITORIAL
ASSISTANT

We're currently looking for an assistant for one
of our technical publications.

The job will involve general office duties, with
some subbing and proof-reading.
Consequently a fair degree of literacy is
required, and a basic knowledge of
electronics and/or amateur radio would be

If you think you fit the bill and would enjoy the
benefits of a friendly working environment,
flexi-time arrangement and a pension
scheme, please write to Ralph Elliot at the

Sovereign Publications
Sovereign House
Brentwood
Essex CM14 4SE
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NOW EVEN BETTER

The RX-4 Multimode Receive Program
Great as it was, this program has now been improved even
more. Better performance and more features you have
asked for.
CW software filters and autotrack control to 250wpm.
RTTY 4 baud rates covering all the usual stations.
AMTOR receives loss of commercial TOR transmissions
also.
RTTY and AMTOR have Normal/Reverse switching,
selectable Unshift-on-Space and tuning is really easy and
accurate using the on-screen frequency scale which shows
the tones directly.
88TV receives 8, 16 or 32 second frames, has keyboard
grey-scale adjustment and 2 modes of picture storage.
Text and pictures are stored for recall to screen, dumping
to a printer or saving to tape or disc.
This is easily the best performing, best value program
ever for the SWL.
For SPECTRUM (not 16k), BBC-B, CBM64, VIC20 (+ at
least 8k)
Spectrum uses no hardware, the others use the same
interface as our RTTY/CW transceive program (see below)
oraT.U.on RTTY and CW.
Tape £25, disc £27 (BBC: state 40/80 track)

RTTY and CW TRANSCEIVE

Split screen, type ahead, 26 saveable memories, auto
CR/LF, preset baud rates and shifts, autotrack CW to 250
wpm, QSO review and much more.
For BBC-B, CBM@84, VIC20 (+ at ieast 8k). Tape £20 disc £22
(BBC: state 40/80 tk). Interface kit £5 or ready-made £20 inc
all connections. Will also use a T.U.
Lots of other top quality programs, too. See April issue for details.

technical software (AR
Fron, Upper Llandwrog, Caernarfon, Gwy
Tel: 0286 881886

LL54 7RF.
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AFFORDABLE ACCURACY

Quality Multimeters from

o Cirkat

comprehensive
range of

IR
\ Ly S a Analogue and
- o (Pushbutton or
b N ‘ :~ Rotary
- e Switched)
° | Digital Models
P - v
o oF
EXte
ANALOGUE DIGITAL
HM-10282 — 10ADC Range. 20k VDC HC-7030
Buzzer, Battery Test Scale 51250 0 1% Accuracy Standard Model £3950
19 measuring ranges HC.8018
HM-102R — Low end voltage & current 0.25% Accuracy Standard Model £3350
ranges. Jack for Audio o/p voltages 5§11 00 HC-5010T

20 measuring ranges 0.25% Accuracy TR Test Facihity 53950
HM-1918 — Rugged, Pockel sized meter, DM-185
for general purpose use oo £750 05% Accuracy Pocketable 52150

OF PERFECTION (S
Designed and manufactured ':@‘éb
in West Germany by Hameg, 3

one of the World'’s leading
oscilloscope manufacturers- |
a complete range of high
instrument-standard
oscilloscopes, at prices
that defy comparison.

Make the comparison
and discover the ‘Peak
of Perfection’.

Outstanding 20 MHz max. sampling rate . 4 x 1k Memory . 8bit
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INTRODUCING
SATELLITE
COMMUNICATIONS

PART II

In this two part series, Joe Kasser G3ZCZ
explains how satellite communications can be
understood and enjoyed by everybody

Fig 1 Commonly used bands in the amateur satellite service

Commonly used satellite communications bands

1. Assignments
10 metres 29.3 — 29.55MHz

2 metres 145.8 — 146.00 MHz
70 centimetres 435.0 — 438.0MHz

2. Satellite transponders

Spacecraft Mode Uplink Downlink
AMSAT-Oscar 6 A 145.85 - 145.95MHz 29.45 - 29.55MHz
AMSAT-Oscar 7 A 145.85 - 145.95MHz 29.40 — 29.50MHz
AMSAT-Oscar 7 B 432.125-432.175MHz 145.975 - 145.925MHz
AMSAT-Oscar 8 A 145.85 — 145.95MHz 29.40 - 29.50MHz
AMSAT-Oscar 8 J 145.90 - 146.00MHz 435.10 — 435.20MHz

The data supplied on AMSAT-Oscars 6-8 is for historic purposes as the spacecraft
are no longer operational.

Currently active

AMSAT-Oscar 10 B8 435.05 - 435.15MHz 145.95 — 145.85MHz
AMSAT-Oscar 10 L  1269.05 - 1269.85MHz 436.95 - 436.15MHz
RS5 A 145.91 — 145.95MHz 29.41 - 29.45MHz
RS7 A 145.96 - 146.00MHz 29.46 — 29.50MHz
RS8 A 145.96 — 146.00MHz 29.46 - 29.50MHz

Future (proposed) spacecraft

(For proposed launch in late 1985, early 1986). Should become JAMSAT-Oscar 12
once in orbit

Fuji-1 A
Fuji-1 M

145.85 - 145.95MHz
1267.55 - 1267.75MHz

29.40 - 29.50MHz
436.00 — 435.80MHz

For launch late 1985, early 1986

RS9/10 A 145.96 — 146.00MHz 29.46 - 29.50MHz
RS9/10 K 21.26 — 21.30MHz 29.46 - 29.50MHz
RS9/10 ? 21.26 - 21.30MHz 145.96 — 146.00MHz

The AMSAT Phase 3C spacecraft will contain a mode B transponder as well as
other transponders, having either uplink or downlink capability on the higher
frequency bands. AMSAT has a policy of not obsoleting user equipment, so mode
B will be around for a long time. As mode A is an excellent introductory mode, it
can be expected on any further general purpose Phase 2 type spacecraft. The
Russians also tend to favour HF so mode A and possibly mode K will also be
around for a while.
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The ideal aerial

The ideal aerial for copying satellite
signals is rotatable in azimuth and
elevation (to cope with all the possible
angles that signals may come from),
immune to changes in polarisation (to
cope with horizontal, vertical and in-
between polarisation due to the ‘Faraday
Rotation’ in the ionosphere), and has a
reasonable amount of gain (to cope with
the fading in the already weak signals
generated at the satellite).

Vertical and horizontal polarisation
are different kinds of linear polarisation.
Radio signals can also be circularly
poifarised. A circularly polarised aerial
will respond equally to horizontally or
vertically polarised signals and changes
in the plane of polarisation will not be
detected. Circular polarisation also
comes in two kinds: left-hand and right-
hand (clockwise and anti-clockwise). To
compound the probiem, left-hand circu-
lar polarised signals are not well
received on right-hand circularly pola-
rised aerials, and vice versa.

Aerials in common usage on 10m
Figure 1 lists the commonly used
bands in the amateur satellite service.
The most frequently used downlink
bands are the 10 metre, two metre and
seventy centimetre bands. The first band
that most people try when they become
interested in satellites is the 10 metre
downlink and the two metre uplink,
commonly known as ‘mode A'. This is
because they usually have the 10 metre
capability in their station, and can thus
attempt to copy the satellite with no
additional cost in equipment. Once
hooked on receiving, the cost of the
transmitter is usually justifiable.

Putting together a minimal receiving
and transmitting capability is not diffi-
cult, although steerable aerials for the 10
metre band are relatively large. There
arethusvery few radio amateurswhocan
steer their 10 metre aerials in both
azimuth and elevation. Steerable aerials
for two metres and seventy centimetres
are much smaller and more manageable.

Aerials in common use on the 10 metre
band comprise verticals and multi-
element beams which are optimised for
DX working. These aerials give very good
responses to signals arriving from low
angles, but are not at all well suited for
signals arriving from high angles. The
vertical aerial responds to low angle
radiation from all directions, while the
beams respond to low angle signals from
the direction in which they happen to be
pointed. Stations using these aerials
have trouble hearing signals arriving
from higher angles.

Conventional literature has touted the
turnstile or crossed dipole aerial as
being the answer to the problems of
satellite reception on 10 metres. It has
circular polarisation and a high angle
response pattern. This aerial does very
well when the satellite is located at
elevations of greater than about 30
degrees, asseen by the observer, buthas
a poor response to signals arriving atlow
angles (close to the horizon). Typical
radiation patterns for these aerials are
shown in Figure 2.
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Most people have probiems when it
comes toworking mode A, because radio
amateurswho decidetohaveagotendto
fall into two categories.

The VHF/UHF operator who decides
that satellites offer a challenge, as well
as DX, may have excellent linear (hori-
zontal or vertical) polarised aerials for
the 2 metre uplink band, but nothing for
10 metres. Reading that a turnstile is an
effective and simple device for recep-
tion, he may build one, then find that he
can hear something. It may be weak, but
‘by golly those signals are coming from
outer space’. Step back for a minute and
analyse that situation as sketched in
Figure 3.

The uplink aerials on two metres can
put a powerful signal into the satellite
when it is at low angles of elevation, as
seen by this operator. His downlink
aerial, however, receives most suc-
cessfully when the satellite is at high
angles, as seen by the same operator. In
other words: when he can hear it he
cannotaccessit,and when hecanaccess
it he cannot hear it (meaning, he cannot
hear himself).

The second type of amateur is the HF
operator. He usually has a good beam
aerial for 10 metres and, reading that a
turnstile aerial is a good aerial for
satellites, builds one and uses it. Step
back for a minute and analyse the
situation as sketched in Figure 4. The
uplink aerials on two metres put a weak
signal into the satellite when it is at low
angles of elevation, as seen by this
operator.

His downlink aerial, however, receives
the best signals when the satellite is at
low angles, as seen by the same
. operator. In other words, when he can
hear it he cannot access it, and when he
can access it he cannot hear it (meaning,
he also cannot hear himself). This is the
inverse situation to that of the VHF/UHF
operator, but has the same characteris-
tics: namely, they are both alligator
operators (all mouth and no ears).

The apartiment dweller

There is a third category beginning to
emerge, however. This is the apartment
dweller who is not allowed to, or cannot
put up HF aerials at all. This type of
operator can usually put' some kind of
VHF/UHF array on a balcony and work
mode B quite well.

It is when he tries mode A that he has
problems, because of the size of the 10
metre receiving aerial. Thus the vast
majority of radio amateurs who decide to
become active in satellites have trouble
working them.

in order to get the most enjoyment out
of satellite operation it is necessary to
match the uplink and downlink aerials.
Before doing this, consider some other
aspects of the satellite communications
path.

The Earth-satellite—Earth communica-
tions link is a line of sight path. Each
ground station has a range circle, for
which a window is present allowing
communications into the satellite. In
order to work any other station therange
circles of the two stations must overlap,
as shown in Figure 5. The amount of time

Fig 2 Typical antenna
radiation patterns
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Fig 3 Typical VHF/UHF operator antenna characteristics
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SATELLITE COMMUNICATIONS

that a contact can take place in is
governed by the time that the spacecraft
spends in the window. Thus, the higher
the elevation of the satellite, as seen by
the ground station, the shorter the
communicationsrange along the surface
of the Earth. The best DX contact
between any two stations is when the
sub-satellite point of the orbit of the
spacecraft passes over the ground
where theirrange circles just touch (ie at
a tangent to both range circles). They
will, however, also have very little time to
make that contact.

Characteristics of aerials

Let us summarise the characteristics
of aerials in use by radio amateurs. The
usual three element quad or yagi type
aerial puts out a good directional low
angle signal, the turnstile aerial puts out
a good omni-directional high angle
signal and the vertical aerial puts out a
good omni-directional low angle signal.
The 3/8 and 5/8 aerials used for two
metres have good omni-directional low
angle radiation characteristics. Some-
what directional high angle radiation
may be obtained from sloping dipoles
attached between the top of a mast and
the ground in the manner of guy wires
(don't ever use them as such), as shown
in Figure 6.

If you want to work the satellites in a
successful manner, you must match the
characteristics of your uplink (transmit-
ting) and downlink (receiving) aerials so
that they have similar radiation patterns.

Recelving signals

The satellite downlink is usually mar-
ginal. The spacecraft is using low power
and is a long way away. Every ESE
contact practically qualifies the
spacecraft for yet another 1000 mile per
watt award for QRP communications.
Most modern (and some that are not so
modern) receivers suffer from a loss of
sensitivity at the top end of the 10 metre
band, so that using a pre-amplifier to
increase the strength of the received
signals is a good idea.

Most radio amateurs feel that to
communicate with DX stations they need
the biggest aerial they can put up, and
the maximum power they can put out.
There is a fallacy at work here. If the
minimum amount of transmitted power
to put an S9 signal into a DX location is,
for example, 100 watts, then for that
transmitter to use 1000 watts would be a
waste of power — or would it?

Ignoring the QRM factor for the
moment, in which the more power you
use the louder you are and the more
likely you are to be heard over the rest of
the pack, if the signal is made weaker or
attenuated by the ionosphere for one
reason or another, what happens? In our
example we are receiving signals from a
transmitter having the calculated 100
watts and a fade equal to 5 S-units has
taken place, sothereceived signal would
be dropping down to S4. This isn't too
serious as S4 signals can be copied, but
what happens if the station is using QRP
and-was S4 to start with? The same fade

Fig § Contact possibilities

A typical
contact possibility

5

B Range circles are tangents.
Best DX minimum time
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Fig 6 Sloping, antennas for 10 metres. Optionally put slopes on four sides of a tower: this
will work well for regular 10 metre contacts. Put dipoles or beams on the top of a tower.
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would take it down to S1, or below the
noise level, and no signals would be
copied. The communications link should
contain enough gainto minimise or avoid
loss of reception due to extreme fading.
In other words, some kind of margin
should be built into the link.

The communlcations link

The communications link in a satellite
contact can readily be split into two
sections: the uplink and the downlink.
Consider each of these in turn.

In the downlink the transmitter output
power is not under the control of the
radio amateur; it is fixed by the satellite.
The attenuation of the signals radiated
by the satellite is a function of the
distance of the spacecraft from the
receiving station. The actual strength of
the received signal at the ground station
aerial will vary because of the attenua-
tion due to fading and polarisation
changes in the ionosphere, which is
subject to the whims of the gods. Thus,
all the ground station operator can do is
make sure that he has the most sensitive
receiving capability that he can have.

Ideally, the receiver should be such
that the beacons on the downlink are
receivable at good signal strength. in
most cases that means that a receiving
pre-amplifier should be used in front of
the receiver.

In the uplink the receiving aerial and
on-board receiver sensitivity are gov-
erned by the design of the satellite. The
attenuation of the signals from the
ground, as received by the satellite, is a
function ofthe distance of the spacecraft
from the transmitting station. The actual
strength of the received signal from the
ground station aerial will vary because of
the attenuation due to fading and
polarisation changes in the ionosphere,
whichis again subjectto the whims of the
gods. The effects of the ionosphere may
also be different on the uplink to that of
those on the downlink.

AMSAT EIRP

In the past AMSAT has performed the
link calculations before the launch of the
spacecraft, and released a recom-
mended value in radiated (EIRP) uplink
power for people to use with the
satellite. This number has usually been
over pessimistic and most satellite users
have no trouble working through the
transponder with much less power. The
common solution to this problem is to
boost the transmitter power until a good
return signal is heard.

This is not the optimal solution, as
stations who have problems hearing
themselves will tend to use too much
power, not because they cannot get into
the satellite, but because they cannot
hear themselves getting into it. The
ionosphere may also behave differently
in different places at any particular time,
so that whereas the sending station is
havingtrouble hearing his own downlink,
other stations a considerable geograph-
ical distance away may be copying him
with ease.
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There is no easy solution to this
situation and the compromise answer is
to attempt to make your own signal, as
received on the downlink, equal in signal
strength to that of the transponder
beacon. This means that you must adjust
your transmitter power to keep your own
signal as strong as the beacon on your
receiver. You can do this either by
reducing the transmitter power gain, or
by aiming the aerial away from the
spacecraft.

Obtaining gain

Gain in the communications link can
be obtained by using amplifiers or by
using directional aerials. Directional
aerials have the disadvantage in that
they must be moved to track the satellite
and keep it in the beam during the pass,
while omni-directional ones do not. On
the other hand they are usually cheaper
than amplifiers, particularly high power
UHF transmitting ones. Thus to obtain a
certain power output tevel on the uplink,
the amateur has a choice of adirectional
aerial and low power, or an omni-
directional aerial and high power, or
something in between. Similarly on the
downlink, if directional aerials are used,
areceiving pre-amplifier may not be an
absolute necessity. In any event, for any
reasonable results, make sure that the
characteristics of your uplink and down-
link aerials are matched.

LITE COMMUNICATIONS

Locating the satellite

The common adage ‘if you can't hear
them, you can't work them' must be
modified for satellite users to include ‘if
you can't locate them, you won't hear
them, and if you can't hear them, you
can't work them’.

The satellites used by radio amateurs
move around with respect to all ground
based stations. In order to work them
each radio amateur must know, not only
when a satellite is in range, but where to
aim the aerial to put a signal into the
thing. A number of different techniques
have been developed over the past few
years. Graphicalcircularslide ruleswere
first used very successfully for Phase 2
low orbit satellites. As the personal
computer found its way into ham sta-
tions, computer programs were
developed to locate the satellites.

By some happy coincidence, the first
Oscar satellitesthat were used by alarge
number of amateurs (the AMSAT - Oscar
6,7 and 8, and the early Radio spacecraft)
were in circular orbits. This made
locatingthem easy —all one had to dowas
pick a ‘reference orbit’, as published in
the amateur radio press, and add the
orbital increment to determine the
position of the next equator crossing
(start of the next orbit), and then add the
period of the orbit to update the time of
the following orbit.

When the first Phase 3 satellite

(AMSAT - Oscar 10) was put into service
it was placed in an elliptical orbit with a
high apogee and a low perigee;
definitely a non-circular orbit. Tom Clark
W3IWI of AMSAT, an astronomer by
profession, wrote a program that utilised
Kepplerian elements for keeping track
of the position of any satellite in the
amateur satellite service (Reference 1).
All of these programs have been widely
disseminated and there should be at
least one member of each hamradio club
who knows how to get hold of them. in
the event of that failing, AMSAT can
supply copies of such software via their
Software Exchange.

Summary

This article has described the require-
ments for equipping radio amateurs to
communicate via the Oscar and RS
series of communication satellites in the
amateur satellite service, and the
reasons why many amateurs get less
than optimum results during their initial
attempts to work communication satel-
lites.

Hopefully it will help those interested
to obtain satisfactory resuits, without too
much trial and error and expensive
mistakes.
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Basic Orbits, Tom Clark W3IWI, Orbit
magazine, March/April 1981.
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We have now reached the point where
we have our microwave head on fre-

quency and a full VFO controlled
transmit system up and running. Nextwe
must organise the receive side of the
equipment: two separate methods of
achieving this will be described.
IF choice

Three intermediate frequencies are
commonly used; 10.7, 30 and 100MHz in
that order of popularity, with 10.7 being
by far the most common. As with any
oscillator, the Gunn diode generates
noise sidebands around the nominal

frequency and therefore it would seem

that the higher IF would give better

results as it is spaced further from the

b G I R G 8 M WR fundamental. In practice the difference
y en 0SS between the various intermediate fre-
quencies is minimal because the noise
sidebands spread so far out that one

Fig 1 Simple system using a BC receiver would have to go to an IF of several
hundred MHz before any significant

—F advantage was obtained.
> = C>] Before attempting to make use of the
: receive section of the head you must
12v ] E:}'ij l remove any components connectedfrom

S ec na the mixer connection to earth, with the
Dj: nec (100mnz) exception of the resistor which must be
- _ R Gunn  Eath  mier left connected at all times. If your unit
L/J €1 001y disc has a ‘bolt-on’ mixer, remove the circlip
RFC 20 turn choke . . .
from the mixer connecting pin.

Tune Tone

The simple way

Fig 2 Broadband low-noise pre-amp - Thisinvolves the use of around 100MHz
R0 A as the IF and simply consists of feeding

the signal from the mixer section of the
head into a standard, cheap broadcast
FM receiver of the type that can be
picked up for a few pounds at your local
Sunday market. To minimise random
pick-upthe rod aerial should be removed
from the set. A small phono socket is
mounted on the back of the receiver case
and the centre connector of this is wired
to the point from which the rod aerial was

p——0 Out

Fig 3 Block diagram of 10.7MHz system removed. The socket outer is wired to a
convenient earth point, the socket then

- § meter forming the new IF input to the receiver.

Tune the broadcast receiver to some-

] where around 100MHz, where thereis no

interference, and look for signals on
o m b n I 10GHz; Figure 1 shows the system. The
: RFC consists of a few turns of thin

insulated wire wound round a pencil and

AfC 16 amphfier Aet allowed to Spring off to form an air
Rel.volts AFC
Fig 4 Circuit diagram of 10 7MHz strip f
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spaced choke. Without this choke there
will be no earth return for the mixer
current and the results will be very
disappointing to say the least.

improvement

The results obtained from the simple
system will depend to a large extent on
the noise figure of the broadcast
receiver. As these were intended to
operate with very strong input signals,
they frequently have no RF stage and
this, coupled with lossy input circuits,
means typical noise figures of around
10dB. Due to the fact that the microwave
mixer diode has no gain, and in fact has a
conversion loss, the noise figure of the
following stage - in this case the
broadcast receiver — adds directly to the
noise of the mixer and so tends to
determine the overall performance.

A simple way to overcome this limit-
ation is to install a low noise pre-amp in
the line between the mixer and the
broadcast receiver. This could use any of
the standard dual gate MOSFET designs
for two metres, the only change being to
wind an extra two turns on the coils to
lower the tuning frequency of the stage.
This approach will lower the noise figure
of the IF system from around 10dB to
something approaching 1dB with an
overall improvement in the sensitivity.

Altemative design

A circuit for a preamplifier using an
integrated circuit is shown in Figure 2.
This circuit has several advantages: it
can be used with any IF as it is capable of
giving up to 40dB of gain from 100kHz up
to around 300MHz, and provides a noise
figure of about 2dB over this range; the
impedance of the microwave mixer is
around 200 ohms (although this needs to
be carefully matched into the pre-amp to
obtain the best results).

In the circuit shown the input biasing
has been set so the stage is noise
performance optimised at this input
impedance. No other matching compo-
nents, such as toroidal transformers, are
required. As shown the stage will give
30dB gain, but cutting the link between
pins four and five can increase this to
40dB, although this is not usually
required. Any pre-amp used should be

Fig 8 Component layout

mounted as close as is reasonably
possible to the microwave head and
should be well screened to avoid
unwanted signal pick-up.

10.7MHz IF strip

Although the 100MHz system will work
well, one of theinherent problems with it
is keeping out unwanted broadcast and
public service transmissions. This can be
a real headache when working on high
hilltops where the signal levels from
these stations can be very high indeed.
These problems can be overcome by
using 10.7MHz as the IF; a block diagram
of this system is shown in Figure 3.
All stages are contained on one PCB.

The full circuit diagram is shown in
Figure 4. The pre-amp stage is the IC
version already described, with the
additional capacity to monitor the mixer
current. If this facility is not required
then the metering pin must be con-
nected to earthso as toprovide apath for
the diode current. This is followed by a
ceramic filter which sets the bandwidth
of the receiver. If full duplex operation is
required it is important that this filter is
centred on 10.7MHz: normally this is
indicated by the absence of a coloured
coding dot on the body of the filter.

These filters are available in various
bandwidths and, whilst a 180kHz band-
width filter will give a better signal-to-
noise ratio than a wider one, it will also
give the impression that most people are
over deviating. A reasonablie comp-
romise is around 250 to 280kHz.

The next IC is a 3189 and provides all
the signal amplification, detection and
other requirements. An output is pro-
vided for an S-meter (an inexpensive
tape recorder type meter is ideal for this
purpose) and also an optional AFC
control voltage and its associated refer-
ence line. The AGC output is not used
and neither is the muting facility, which
may provide an advantage on two metres
but can be areal pain when trying to find
signals on 10GHz that initially may be too
weak to open the squelch.

The third stage is an LM380 audio
amplifier which is capable of providing
about 1 watt to the loudspeaker. This sort
of level isrequired to overcome wind and
other noise which may be found on site.

IF input

o o—

Mixer
current
maeter
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The circuit should be built on double-
sided board using the upper surface as a
ground plane; a component layout is
shown in Figure 5. All integrated circuits
should be soldered into the board to
ensure good stability in the case of IC1
and IC2 where the stage gains are very
high, and to give good heatsinking in the
case of IC3. All decoupling capacitors
should be fitted using the shortest lead
lengths which are reasonably possible
and all earth connections should be
made to the ground plane side of the
board. The layout of the board shouid be
straight line (in one end, out the other)
and resemble the circuit diagram.

Sefting up

The unit can be set up without the aid
of any test gear. As a starting point,
disconnect the mixer input to the board
and connect two or three feet of wire to
the input pin. High power broadcast and
Morse stations should now be audible.
Adjust the core in L3 for minimum audio
output. Reconnect the mixer and, while
listening to the hiss, very carefully adjust
L3 for minimum output. This will usually
occur with the core about two turns in
from the top of the screening can. Final
adjustments should be made with the aid
of a weak station and should be for best
signal-to-noise ratio not maximum audio
output. The S-meter sensitivity should be
adjusted to give areading which touches
full scale on a strong local signal.

PCB

A high quality double-sided PCB for
the 10.7MHz receive section is available
for £3.50, including postage, from the
Microwave Society, 81 Ringwood High-
way, Coventry CV2 2GT. Next month we
will give designs for both horn and dish
aerials with details of a good general
purpose feed system.

10.7MHz STRIP COMPONENTS

C1,2,3,5,6 .01 disc

C7.8,10, 11, 13 .01 disc

C4, 14, 15, 18, 19 .1 disc

C9, 12 10uF 16V (elect)

C16 470uF

ci17 100uF

R1 2K2

R2 390R

R3 330R

R4 5K6

R5 5K6

R6 8K2

R7 2K7

R8 3R

VR1 100K

VR2 10K (log)

1C1 SL560

1C2 CA3189

IC3 LM380

Filter SFE 10.7MA

L1, 2 22uH RFC
(TOKO 7BA)

L3 KACSK 586HM
(TOKO)
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MAKE
FRIENDS

INEXPENSIVE COMPUTER DATING
Who Joins Datalink? It makes sense ... e

In simple terms ..... everyone! We have EO jon a large modem Organisation met through your
Members of all ages and from every walk of - I've been really impressed by your overall Organisation. We are
life. Professional, manual, students ... yes efficiency ... not least my, partners being within a very much in Jove, and |
even titled peopl.e reasonable travelling distance ... You have can’t thank you enough
ot e i-s STRICTLY obwo{L(JjL;l ar:llysed the problem; . 1amvery for your fantastic

grateful for all your attention an service. Miss C H Bradford
CONFIDENTIAL efforts "

Mr C T fLancashire)

Just Consider the facts ....

We are based in the centre of England, yet we cover the ENTIRE
country. You can be sure of finding a local partner.

We advertise in most local papers every week - providing a
constant supply of New Members everywhere.

. We genuinely CARE that you are matched with compatible

& partners.

You will find Datalink REAL value for money - probably the least
expensive National (Computer Dating) Agency.

v We economise on PRICE - but not on SERVICE.
- O I N O DD N D IR D G e B S B ey

<ER ==
' 1000s of delighted Members have completed our Questionnaire. Why
not fill in this simple version. We will send you FREE and in COMPLETE
CONFIDENCE full information about Datalink AND details of just ONE

of the many Datalink Members who we feel you would like to meet. It
' COM PUTER could wel! lead to ‘Life’s most wonderful Gift', a friend, a companion, a

TEST partner for Life.

' Please process this completed questionnaire; send me full information on Datalink, AND details of
someone you believe will be compatible. | understand that this is FREE and WITHOUT OBLIGATION.

l |lam over 17. START HERE

YOUR INTERESTS AND ACTIVITIES

' Occupation N If you enjoy any of the following please v tick
Nationality - If you have particular dislikes please indicate with
YOUR PERSONALITY: a X cross Otherwise leave blank
Are You Pop Music j Classical Music _j
Shy ™ Outgoing [1 PubEvenings H Dancing [
Nervous : Self-Confident . Dining Out I | Collecting Things _|
Affectionate —. Funloving 1 Travelling | Spectator Sport -
Romantic _. Ambitious ) Theatre/Cinema 3 Poetry/Reading ]
Intellectual _. Creative ' Walking/Cycling Gardening L

' Tolerant __ Generous i Committee Work Conversation il

Watching TV j Museum visits B
Your sex (M/F) Your height Your age
Age range of person you wish to meet Min Max
Surname : First Name
Address B L)

DATALINK, DEPT AR, PO BOX 100, STRATFORD-UPON-AVON
For Brochure by return post. phone (0789) 750092. (24-hr Reply Service)
GEE T G NS T N G D D G D O G D GE ..
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A triband beam at 100ft, full size aerials
for 40 and 80, a couple of high quality
transceivers, a 400 watt linear and ail the
ancillary equipment to go with it. A nice
pipe dream, but unfortunately that is
usually as far as it goes. More often than
not the average HF DXer has to make do
with far more modest equipment, anditis
more likely that his station will consist of
a hundred watt transceiver and a multi-
band wire aerial, such as a trap dipole or
a G5RV.

Even though this type of station will not
be as strong as the big stations, there is
no reason why you should not be able to
work some very good DX. Although it will
obviously require a bit more native
cunning and skill than it would for a
station with a large aerial array and
running the full legal limit, this is surely
where a lot of the enjoyment lies.

Experience counts

Techniques learned through experi-
ence on the bands can be used to get
through pile-ups or to know where to
lookto find the DX, orthebest times to be
around. All of these factors and many
more become second nature to the
leading DXers and enable them to use
their time on the air to its greatest
potential. In fact time is more often than
not one of the biggest limiting factors, as
there are very few people who can spend
endless hours listening for DX at ail
times of the day.

Experience and know how are just as
important if not more so, than having a
big signal. The hints and tips learned
from spending time on the bands or from
other amateurs, prove invaluable when
chasing some of those rare and elusive
stations.

Know the bands

Each amateur band has its own
particular characteristics. The bands
normally associated with DX operation
will be open to different parts of the
world at different times, or they may be
closed altogether so that only local
stations can be heard on their ground-
wave. Then other bands normally used
forlocal communications can open up to
DX from distant parts of the globe.

Not only do the conditions on the
bands vary according to the time of day,
but they also change according to the
time of the year and position of an eleven
year sunspot cycle, and even then it is
only possible to give the probability of
the band being open. In factitis knowing
which band is most likely to be open to
the right area of the world that enables
people to work the good DX.

One example of knowing how best to
use a band can be shown by taking 80
metres, a band normally associated with
local contacts during the day and noise
atnight. However, around dusk and dawn
it can produce some very good DX. It is
quite possible during spring and autumn
to make regular contacts to New Zea-
land. In fact signals of S9 +40dB are often
reported, which may seem surprising.
Alsoduring the winter, when the days get
shorter, it is not unusual to be able to
work or hear the west coast of the States,
Canada and sometimes Alaska at
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lan Poole G3YWX explains how a little native
cunning and skill can pull in the DX even if you
don’t have an aerial farm

two or three o’clock in the afternoon.
Another band which holds a lot of
surprises is 10 metres. When this band is
open it is quite possible to obtain some
quite spectacular contacts with a very
modest station. Being the highest fre-
quency band in the HF spectrum,
propagation is influenced by many
factors, some of which are associated
with HF phenomena and others with VHF.

Cycle doldrums

Firstly there is the familiar F layer
propagation which follows the eleven
year sunspot cycle and becausewe are at
the bottom of the cycle at the moment it

UREPIPE,

Sans ﬁuumws_

T :T"%p'n(im INDIAN OCEAN
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No. 463 T30 o
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is not open as much as it will be in a few
years.

Then there are the VHF types of
propagation. In the months of May, June,
July and August, signals can be heard via
sporadic-E where the E layer becomes
very dense in places and reflects signals
sometimes as high as 150MHz. In
addition to this it is also possible to hear
signals which have been bent around the
Earth’s surface by tropospheric ducting.
This mode is particularly dependent
upon weather conditions and a close eye
kept on the weather charts can pay off.

It is also helpful to pay close attention
to the different accents, the signal

9 WAY
FSB/CW-

R
DENIS MATHER,
43, HILLCREST,
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strength - do they sound as if they are
likely to be ‘locals’ or are they a distant
station? For example, itis a waste of time
waiting to find out the callsign of a very
strong station with a European accent
chatting about the weather in Milan. But
a station who is just giving reports and
attempting to make as many contacts as
possible is a different kettle of fish
altogether.

All these points can be used, probably
subconsciously, to tune over the less
promising stations and to pick out those
more likely to be the wanted DX.

Give away signs

There are several other give away
signs as well. Probably the most obvious
is one in the unmistakable cacophony of
a pile-up which will usually reveal some
interesting station in amongst everyone
calling him. However, having discovered
who everyone is trying to contact it is
worth deciding if there is any chance of
getting through or if there are just too
many people calling.

Pile-ups attract stations like bees
around a honey pot and it is amazing just
how many stations can be calling. After a
few attempts it should be possible to get
a good idea of which pile-ups to leave
and which ones to have ago at. Itis worth
remembering that if there are a lot of
stations in one pile-up they cannot call
any other DX which may be coming
through at the time!

Iitis not only important to know what to
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look for but also where to look. For a
variety of reasons several frequencies
have become popular for DXpeditions
and the like. On CW 25kHz up from the
bottom end of the band is a favourite,
whereas on phone they tend to have
different positions on the band accord-
ing to which band it is. Then on eighty
metres there are ‘windows’ set aside for
DX working, sothat atthe times whenitis
possible that DX stations might be heard
local contacts should avoid these fre-
quencies.

The sideband window used to occupy
only the top 10kHz of the band, but owing
to the amount of DX traffic it has now
been increased to the top 25kHz.

Onetime when alot of DX contacts can
be picked up is during contests. The
contacts have to be short so that as many
contacts as possible can be made and
this means that there is a much better
chance of getting through. Each band
has its own distinctive characteristics
and with a littie experience it is possible
to get a ‘feel’ for each band.

Variable conditions

However, band conditions do vary
according to the time of year, number of
sunspots and so forth. Therefore it is
possible to give some estimates about
the likelihood of a band being open to a
particular place. Tables of predictions
appearin some radio magazines, such as
the RSGB Radio Communication, and
these can be used to give an estimate of

Sl

ARS. G3 Y [

RADIO _STATION

Ray Parsons,

A Box 111,
A Bata Shoe Co. S.L) Ltd.
FREETOWN,

Sierra Leone.

whichband andtime willbebestto heara
particular area of the world.

What's on

It is obviously very useful to know
about any DXpeditions or special sta-
tions which are likely to be on the air.
Very often they will give the frequencies
they will use as well as other useful
information inciuding, of course, the
dates they will be active.

it can also be very useful to have
information about the operating habits
of DX stations. People are often crea-
tures of habit and will have favourite
frequencies as well as particular times
when they operate. Information of this
nature can be used to give a better
chance of hearing and working them.

There are plenty of places where this
kind of news and information is pub-
lished. One of these is Don Field's DX
Diary in Amateur Radio. However, a
publication designed specifically for
DXers is the DX News Sheet. This was
originally published weekly by Geoff
Watts but it is now run by the RSGB. This
sheet gives up to date information on
DXpeditions, DX stations which are
currently active, stations heard on the
band and so forth.

Tricks of the trade

When listening on the bands there is a
whole host of ways of giving yourself a
better chance of working DX. The first
step is to be able to quickly pick out the
DX stations from the run of the mill ones.
The pickings can be very rich and even
more so if the times are chosen carefully.
Itis obviously nice to be on for as much of
the contest as possible, but often
towards the end when people have
worked most of the other stations who
have been on for the whole time, some
very rare stations can have very few
people call them. This is an ideal
opportunity and one not to be missed.
One example | can remember is hearing
KG6DX call CQ several times and
receiving no replies (except myself),
whereas normally he would have a pile-
up on top of him!

Another good time to be on is when
band conditions are changing. This
means that the band may be open to the
UK and not to the rest of Europe. Good
use can be made of this technique,
particularly when a band such as fifteen
or twenty metres is just closing to North
and South America. At this time stations
can be contacted with relative ease as
there is little competition.

Phone fricks

When trying to get through to a DX
station, either in a pile-up or just under
bad conditions, the name of the game is
to make yourself heard. Obviously the
first thing to do is to make sure that the
best use is being made of the available
signal. This can be done by using a
speech processor in one form or
another. A well processed signal can
effectively raise a signal by over an
‘S' point, but a badly processed one is
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more of a hindrance than a help.
Consequently it is worth investing in a
good processor.

Although audioclipping can be used to
advantage, the gain which can be
achieved is limited by the distortion
which is produced, or if too much audio
processing is used the quality of the
signal deteriorates rapidly. However, RF
clippers are superior (and more costty)
because the distortion products can be
removed to make the signal far easier to
copy. Itis also worth being able to switch
the processor out of circuit. Although
they give a useful gain and are usually
beneficial,insomeinstances DX stations
have been able to pick up unprocessed
signals out of a pile-up because they
sound different to everybody else. In
other words, if you don’t get through with
the processor in, try again with it off!

CW ftricks

Although CW is different to phone in
many ways the basic ground rules of
making your call or signal stand out still
apply. An easily read signal is a great
benefit, so it helps either to be able to
send good, well-spaced Morse, or to use
an electronic keyer so that all the ratios
and spacings are correct. In fact, for the
serious CW DXer, a keyer also has the
advantage of being able to send further.
Thisis agreatbenefit because speeds of
about twenty to twenty-five words per
minute are commonplace and stations

sending at twelve will be left behind.
There is also the necessity of getting
your callsign in quickly. It is no use
repeating the other station’'s callsign
twice and then giving yours. A quick 'DE
G3YWX K’ with your callsign repeated
either once or twice is all that is needed.
Using simpleideas like these, together
with a bit of common sense, can make ail
the difference on both phone and CW.

Conclusion

DXing is open to everybody Regard-
less of whether the station is Iarge or
small it is possible to work DX given the
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time, perseverance and some of the
skills involved. DXing can be enjoyed by
everyone on the bands - the exhilaration
of getting through a pile-up or contac-
ting a station before a pile-up starts, or
even contacting a new country is not
restricted to the 'Big boys'. However, it
should be remembered that even though
other people may call out of turn and
cause annoyance to others, good man-
nersand operatingtechniquesshould be
observed all the time. After all, itisoniya
hobby, but one which can provide a lot of
enjoyment to everyone on the band if a
little thought for others is made.

| HAVE YOU HEARD?

LOOKING FOR A HANDHELD? READ ON!

KT200 EE UHF Transceiver — less nicads/charger.
Empty battery case

KT200 EE VHF Transceiver 140/150 MHz
.............................................................................. £169 + £5.00 p&p

KT400 EE UHF Transceiver 430-440 MHz
......................................................................... £189.00 + £5.00 p&p

£1000 INSTANT CREDIT

HP/PERSONAL LOANS AVAILABLE
RWC CREDITCARD (written details on request)

HI-TEC WORLDWIDE LIMITED

584 Hagley Road West, Quinton, Birmingham B68 OBS
Tel: 021-421 8201 (24hrs) Telex: 334303 TXAGWM-G

.............. £149 + £5.00 p&p
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News and comment from
Glen Ross GBMWR

Class B Morse

As you know, the Morse experiment
concluded at the end of March and,
hopefully, you completed your return to
the RSGB and are now waiting to see if it
is going to be written into the licence. It
seems as though you need not have gone
to all the trouble, because anotice in the
London Gazette last December included
the permission for class B people to use
Morse as a permanent part of the
licence.

Once again, the RSGB were not
consulted before this notice was pub-
lished and, in fact, were not aware of it
until they were told by the authorities! A
press notice to clarify the situation is
expected soon and might even be
published in the editors’ confessions at
the front of this issue (see News of the
World for details! Ed). The official RSGB
view is thatthe DTI made amistake in the
published schedule and this may well be
true, whatever the cause it seems as
though it is going to be good news for all
of us.

Crossband

A number of people have written to ask
for clarification on the subject of
crossband working between class B
operators on VHF and our A class
brethren on HF (G4... talking on 80
metres and G6...replying on two
metres). Thisisin fact perfectly legal and
the position was clarified in an official
letter last December from which | quote:
‘It is perfectly in order for a class B
licensee to receive an HF transmission
from another licensed amateur radio
station and to respond by transmitting on
frequencies for which he/she is licensed
to transmit.’

The surprising thing about this letter is
the fact that it seems to have received
littie publicity from other quarters, are
we the only people you can rely on to let
you know what is happening?

The mole

Here is something else for you to mull
over. Our intrepid mole has come up with
the information that the top end of
70cms, from around 435MHz in fact, is
likely to either disappear, or atleastto be
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filled with a new government or military
system. Thereis nothing firm to go on but
the news has been repeated by other
usually well-informed sources and our
informant says that there has been some
back-up to the idea from contacts in the
electronics industry.

Shared band

If the information is true it is going to
make life difficult for the ATV enthu-
siasts and could also cause a lot of
confusion on the satellite links centred
in this area. We already have problems in
various parts of the country from the
Syledis location system and from the
Mold communication and repeater ser-
vice. In the South there is also the
encroachment of taxi radios to contend
with. .

There is little we can do about these
‘intruders’ onto 70cms because it is a
shared band, although there are strong
arguments about the ethics of band
usage by Syledis.

It has always been assumed that our
occupancy of the band was safe, but in
view of what has happened on the
Continent in the way of both spectrum
losses and really drastic power limita-
tions perhaps we should start to have a
more suspicious attitude to what is
starting to creep into ‘our’ band.

it fell down!

This is a comment that has been made
by several people with respect to aerial
systems and the recent gale force winds.
It is something which may well be
expected, based on the idea that if your
aerial did notfall down in the gales then
it was not large enough.

On a more serious note, have you
checked to see that you have adequate
insurance for your aerial system? You
may be surprised to find that it is not
generally covered by normal house
insurance, the get-out is that they only
cover normal TV aerials or provide no
cover at all. The damage that a large
aerial and its supporting masts can cause
if it falls on to a parked car, and the even
more horrifying and expensive conse-
quences if it injures someone, is some-
thing that requires your attention.

Check it

Most of us usually make a good job of
putting our aerial systems up originally,
but from then on, as long as they work
well, we tend to ignore them. Fixings do
tend to rust, guywires and their fixings
are subject to wear and tear, and even
Rawlbolts can work loose in the brick-
work over a period of time.

Now the nice weather has arrived, a
weekend spent checking over your
installation and the cables and connec-
tions is time well spent. While you are
about it, check the fixings of the
elements to the boom and perhaps clean
the elements and give the whole thing a
coat of good quality clear varnish. Not
only will you sleep better when the winds
are howling next winter, but you are also
going to be sure of the best results your
aerial is capable of providing.

The sporadics

By the time you read this we should be
atthe startof the sporadic-E propagation
season and newcomersto the band arein
for a great surprise. The usual mode of
propagation on two metres could per-
haps be described as ‘straight there’ with
no assistance from reflections, as is
normal on the HF bands.

However, from time to time the E layer
becomes dense enough to reflect VHF
signals and when this happens the
potential workable distances are very
high.

Contacts deep into Russia, down to
Malta and Greece and even into North
Africa are regularly reported, and
exceptional contacts into Israel (4X4)
have been made.

How’s it done?

The one thing you are going to need is
plenty of patience. As the name implies
the events are sporadic, so it involves an
awful lot of listening around the bands.

The onethingitdoes notneedisalotof
power although, as with most activities,
this certainly helps when the going gets
tough. Last year contacts were reported
into Russia using no more than a
barefoot FT290 and a five element beam
at 25 feet.

More important than power is being in
the right place at the right time. My first
contact with Malta was made by acci-
dentally switching on the shack receiver
and hearing the station come up out of
the noise; one call and he was in the bag.
Within ten minutes the world and his wife
knew he was there and bedlam resulted. |
left them to it and moved up the band
where | found a couple of Italians calling
CQ and, once again, got instant results;
all these contacts being made without
switching on the linear.

Operating

An opening can last from a few
seconds to all day, but remember that
there is going to be a great demand for
the DX stations. Work on the theory that
they are only going to be there for a few
seconds and pass on the minimum
amount of information, which usually
amounts to your call, his report and your
locator. He will probably return by simply
saying QSL, he is notasking for your card
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because that is assumed to be on its way,
but is using the term in its true sense of
‘did you copy OK?' You would then
simply respond with QSL. meaning ‘Yes,
alt copied’. As soon as this is completed
get out of the way.

Youwillnotice there was nomention of
your name, the gear you are running, or
even the name of the town that you live
in. The idea is to get the minimum
amount of information across that is
required and then get out of the way -
fast. This gives other operators a chance
to work him and gives you more time to
find another DX station while the going is
good.

Finding it

As the E layer gradually becomes
denser it starts to reflect higher fre-
quency signals and 50MHz will show
activity both before and more often than
two metres will. The more usual place to
look is on the VHF broadcast band
around 30MHz. |f this starts to fill up with
foreign broadcast stations all speaking
strange tongues then there is a fighting
chance of it reaching two metres.

By the time the BBC announcers are
telling you not to adjust your sets
because all those funny things that are
happening to your picture are caused by
interference, you can be sure a major
eventisunder way and it’'s time to getthe
gear warmed up.

A new dimension

This year should see tremendous
sporadic-E activity to the States on
50MHz and the A class men should have a
ball. Even if you cannot transmit on the
band it is well worth investing in a
converter and knocking up a dipole
aerial so that you can listen to the
activity. There are some very big stations
in the States, some of them running a
kilowatt to stacked arrays, so you are
definitely going to hear them. One
advantage of this band is that the activity
tends to last for much longer periods, so
the contacts are far more normal than the
quick fire affairs on two metres.

For perhaps the first time there will
also be alot of American stations looking
for sporadic contacts into Europe on two
metres, which would be possible using
double hop effects. When that sporadic
event is in full swing try turning your
aerials Stateside and see what is going
on;younever know, you mightbe the first
acrossthe pond. Thatwould certainly get
you one of our special class certificates.

Awards

A lot of enquiries about the awards
continue to arrive. Here are the basic
requirements for the Bronze 144 award,
with the requirement for 70cms in
brackets: you need 7 (5) countries, 20 (15)
counties, 20 (15) squares and a minimum
distance worked of 500kms (400kms).

What you do not need are QSL cards,
simply send a copy of your log entries
signed as a true copy by at least one
other amateur (let's face it, the only
person you can cheat is yourself!).
Awards are available for 23cms and a
special category is also available which,
so far, has only been issued once for a
mobile to mobile contact on 10GHz. If
you think your special activity deserves
some recognition write and let me know.

Tailspin

I've run out of space again. Please
keepyournews and comments coming to
me at 82 Ringwood Highway, Coventry
CV2 2GT or via Prestel on 203616941.

Having trouble
getting your copy of

Amateur Radio?

Take outa
subscription (p51)
or put an order in
with your
newsagent (p19)

all theregulars. . .

DX Diary

On the Beam
Secondhand
SWL

Straight and Level
Your letters and
features covering
the whole of
Amateur Radio

Il SIMPLISTIC ATU CONSTRUCTION
lan Poole G3YWX describes the
construction of asimple ATU - an item
vital for successful operating

Il ANGUS McKENZIE TESTS

G30SS puts the new Yaesu FT770RH
70cm mobile transceiver through its
paces

DON’T MISS THE JULY ISSUE

On sale 26 June
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SECONDHAND
—EQUIPMENT GUIDE

What use does the average amateur
make of pencils? Filling in the log book?
No, the regulations say indelible records
should be kept. Jotting down Morse onto
a scrap of paper? Well, maybe. Oider
readers may care to show their age by
recalling their use to lower crystal
frequencies. However, two major uses of
pencils do exist, one of them only just
emerging, and | shall let you into the
secrets.

The first use concerns variable resis-
tors, or pots to use the technical name.
Quite a lot of them, pre-set or panel
mounting, rely on a little bit of carbon
held in a hole in the rotating disc (ie the
moving bit). This carbon is held under
pressure from the disc and pushes down
onthe track to make the variable contact.
As time goes by the moving bit loses its
pressure and, one day (normally half-way
through a contest) the littie bit of carbon
jumps out, invariably making a bid for
freedom on the shack floor when you
open the case up.

I must confess that your scribe special-
ises in losing the carbon bit when
cleaning up noisy pots, particularly early
lcom and Yaesu mobile rig pre-sets. The
solution is to carefully sharpen a pencil,
cut the point off, with as long a length of
carbon as you can (three sixteenths or so
is adequate), rub the non-pointed end on
a bit of fine sandpaper to remove sharp
edges, then pop it in as a replacement.
HB pencils are the best! A great,
permanent repair for pre-sets, but only a
‘get-you-home’ technique for frequently
used panel mount controls, such as
volume, since the pencil lead will
eventually cut through the fixed carbon
track. OK it's a bodge, but a handy one to
know for emergency situations!

The next use for the humble pencil |
claim totally as my own invention, and is
an even greater bodge than above. The
idea came about as a resuit of a problem
with a singing and dancing Japanese
wonderbox containing the serviceman’s
nightmare: surface mounted compo-
nents on a substrate, plus printed-on
resistors (yuck).

Five minutes with ascope soontracked
down the lack of transmit audio to the
second stage of the audio amp, and ten
seconds with an AVO resulted in transis-
tor good, base bias non-existent.
Twenty-two k's worth of fixed resistor
from base to rail soon restored the
action, but curiosity drove me on to see
what was wrong with the substrate.

Careful examination under an eye-
glass showed that the printed-onresistor
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consisted of an eighth of an inch of black
gunge between two Y-shaped tracks. On
one end of the resistor the Y was not
making contact with the track, probably
as a result of a shortcoming during
production. The ‘bodge’ was a careful
rub with an HB pencil into the corner of
the Y to remake the resistor-print
contact. The result was a success, and
the owner readily agreed that it was
worth a try when compared with the cost
of a new board. So far it's worked for
three months, so the method looks
hopeful.

LA200 vaive linears

I've mentioned my interest in 10 metre
FMbefore. Whilst ferreting aboutatacar
boot sale some time ago, your scribe
came across a PG Electronics LA200
linear. The attraction was the indication
of a capability of 125 watts on the front
panel meters, so the usual car boot sale
haggle commenced. The owner stated
that it had suddenly stopped working,
and a look through the holes in the lid
had convinced him that, since the valves
(there are two) were not lighting and
everything else was, they had biown. He
had wisely decided not to go inside the
case, due to the high voltages within, and
here | must agree.

If you don't know what you are doing,
don’t delve into valve linears. There is
often approaching a thousand volts
lurking about inside, which is dangerous
enough, but some, due to cost cutting, do
not have EHT bleed resistors. It is not
uncommon for the EHT rail to stiil be at
300 odd volts five minutes after switch
off, so take care. | make it a rule when
working on any valve PA to clip an AVO
between the PA anode and the deck after
switching it off (with the AVO on the 1kV
range), and wait until | can get the AVO
down to the 10 voit range before | go in.
Not all linears have the EHT on the anode
at all times, and in the cases where it
isn't, then it's look around the power
supply time. in this case looking for a
capacitor of tens of microfarads with
thousands of volts rating.

Back tothe story. After abit of haggling
| eventually walked off with the linear
after parting with the princely sum of a
fiver. On the work bench the previous
owner's diagnosis initially seemed cor-
rect — 12V ac across the two vaives (they
were six volters in series) and no red
glow. Maybe my luck was in, because on
pulling the first valve outitwas OK and so
was the second! It took a while to dawn
on me that a valve socket was duff.

Having now learnt, | have bought
several duff examples of this linear and
in each case it has been the valve base
that is open circuit. The trouble is not
confined to heaters, and all sorts of weird
behaviour has disappeared after opera-
tions on the valve bases. The best cure is
to unsolder both bases, clean up the
contacts with a pin and then re-tension
them; although occasionally you can get
away with a squirt of cleaner. These
linears really are worth iooking out for as
they go great guns on 28MHz, have a
massive mains transformer (compared
with some of the skimpy things in other
units), two valves and a blower as
standard. It's a shame about the long-
term reliability of the valve base, as this
linear has one of the most accurate
wattmeters of all valve linears.

I’ve often wondered at the definition of
an italian watt, they seem incompatible
with British ones and they are always
bigger. Some Italian ‘30 watt’ transistor
PAs use a 20 watt rated transistor and
only give 15 out. This LA200 gives 100
watts out for 4 in on FM when indicating
125, which is quite respectable.

Bird Thrulines

At the Leeds rally | was standing
chatting to a mate in the queue for the
bring and buy. He was in a queue of about
twenty people waiting to check-in.
Suddenly my friend noticed that the
bloke behind him in the queue had a Bird
Thruline in his hand, plus a reasonable
clutch of elements. ‘What are you asking
for that?’ He asked.

‘Sixty quid’ says the owner. Before |
had time to faint a voice, five back in the
queue from us, shouts out ‘I'll give you
eighty-five, cash, now.” The meter
changed hands in seconds.

The above story is a reflection of the
esteem in which this directional watt-
meteris held. Forthose notinthe know,a
Bird Model 43 is a meter in a case with
two RF sockets (normally N-types), one
on each side. An inch diameter hole
under the meter accepts an element, and
RF energy flowing through the unit is
detected by the element and displayed
on the meter. The element may also be
rotated to indicate forward or reflected
power.

Various elements are available, the
standard range covering from 50 watts in
the 2 to 30MHz range, up to 1000 watts in
the 400 to 1000MHz range. The lowest
power available on the standard range is
5watts full scale, although there are little
known ranges available which go down
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to 100mW, and high frequency elements
that go up to 2300MHz.

The Bird, as it is known, is held in high
regard by those in the know, and its
popularity is reflected in its secondhand
price. Desperate ads often appear in this
and other magazines, both for the unit
and its associated plug-ins. As a guide,
seventy-five quid to about a ton is the
goingrate for a unit with one plug-in, and
twenty-five to thirty-five each for addi-
tional plug-ins. They are built like the
proverbial brick built outbuilding, evi-
dence of which was displayed when your
scribe, as an apprentice, dropped one
from the top of a sixty foot water tower.
The unit landed face down in mud and

worked perfectly when retrieved. So
they are rugged.

Eddystone 770 series

I've had a few letters about the above
receivers over the last few months,
concerning the sensitivity of the rigs, or
rather the lack of it. The bald fact of the
matter is that, by today's standards, they
are deaf. The VHF receiver boasts a
sensitivity of five microvolts for 15dB
signal-to-noise, and the UHF version is
even worse at ten microvolts.

If these figures don't mean much to
you, the average two metre Japanese
wonderbox is a quarter to half a
microvoit for 20dB signai-to-noise. The

problem isthat these receivers ipok very
attractive, but their performance doesn't
live up to their looks. To be fair, the lousy
sensitivity is displayed for all to see in
the handbook, but this is often not
forthcoming when for sale secondhand.

A fact also not realised by many is that
the vast majority of these were seventy-
five ohms input impedance. If your
example has a TV type (Belling Lee)
socket on it, it's odds on to be seventy-
five ohms. A wideband matching balun
(made from a UHF torroid core, three
turns to your fifty ohm aerial and lead,
fourto the receiver) will transform a poor
instatiation into a mediocre one, but
don’t expect miracies.

For all two-way radio enthusiasts
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For the latest thoughts about the communications of the future, and to
find out what’s happening now, buy DIRECT LINE and make it your
guide to the new communications age
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DIRECT

Your guide to the new communications age

Handicapped Comms:
devices for the disabled

Designed for easy reading

Introduces new communications systems

Read all aboutitin thisissue

Electronic mail, banking and shopping from your home
Cellular mobile telephones for calls wherever you are
Television by cable and satellite from around the world
Latest technology explained

Interactive computing-services at your fingertips
News of all the latest products

Exceptional value for money

MAKE A DIRECT LINE TO YOUR NEWSAGENT NOW

52

ATTENTION ALL RTTY OPERATORS!!

DID YOU KNOW that ‘Soﬂware\only approaches may demonstrate some elegent programming, but for reliability

youcan't beat a terminal unit’ REW March '86.

WELL SCARAB SYSTEMS ARE PLEASED TO ANNOUNCE THE NEXT BEST THING.

SCARAB SYSTEMS are pleased to announce the NITE-2 RTTY filter unit. This is a new concept in RTTY filters as it
not only improves filtering on conventional terminal units but also provides the computer operator who is
operating a software only package with substantial signal enhancement.  The NITE-2 features a pre-amplifier,
limiter, tuneable bandpass filter and output amplifier. The output from the unit is variable so allowing maximum
drive for users of non interfaced programs. An audio isolating transformer is included, this has been found to
reduce the noise fed back into the transceiver from the computer. The NITE-2 is a must for all RTTY operators and
especially for those computer users still running programs requiring no terminal unit.

The NITE-2 is supplied either ready boxed
(matching the MPTU-1) or as a ready
assembled PCB excluding switches, LEDs
and case.

The fully cased NITE-2 is available at £34.95
+ £1.00 P&P.

The unboxed fully assembled NITE-2 is
available at £24.95 + 50p P&P.

PLEASE NOTE. Software is not provided.

please mention AMATEUR RADIO when replying to any advertisement

SCARAB SYSTEMS produce many other high quality software
programs for other computers—please write for further
details.

Distributors
UK Ward Electronics, D W Electronics,
S P Electronics.
Scandinavia. Chara Electronics,
Hofors — Sweden.
Australasia. Essex Mellor Pty Adelaide.

Or available directly from:-

SCARAB SYSTEMS

39 STAFFORD ST, GILLINGHAM,
KENT ME7 SEN
TEL: MEDWAY (0634) 570441

e —
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equipment advertise your ‘wants"

our order form. .

Simply complete the order form st the end of these ads, feel free to use an
extra sheet of paper if there ia not enough space. We will accept ads not on

CM14 4SE. ?

'FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer you the opportunity to sell your unwanted

Send to: Amateur Radio Classified Ads, Sovereign House, Brentwood, Essex

DEADLINE AND CONDITIONS
Advertisements will be published in the first available issue on a first come
first served basis. We reserve the right to edit or exclude any ad. Trade
advertisements are not accepted.

B Pye PF1s, one transmitter crystalled for RB6 or
SO8 as required (other crystal supplied). Three
receivers, one on RB6 on onSUBand one other not
converted. All receivers fitted BNC sockets. Three
good Rx and two good Tx ni-cads and multiway
charger. All in good working order, with service
manuals, £35 ovno, the lot. Pye U450 Tx and Rx UHF
separates. Rx on RB4, Tx not xtalled. Both very
clean and in gwo with service manual, £30. ITT
Starphone 70cm hand-held, modified and xtalled
on SU18, with two good nicads and modified Pye
base/charger and manual, £35. Oscilloscope, old
and working, but trace a bit dull, £15 ono.
Homebrew rotator controller, preset type for five
wire rotator with 12-20 voit motor, £10. Packer VHF
wavemeter for 2m band, covers second harmonic,
£12. Frank GOCFD. Tel: Bourne 423433 (Lincs).

B Tokai Strat with case, brand new sunburst, £200
ono. Yamaha JX50 Combo amp reverb, £130 ono.
Two mini Echotec Echo chambers, £50 each.H & H
100W PA amp plus two Carisbro Mini PA speakers,
plus mike and stand, £130 ono. Would suit solo
artist or would swap for multimode HF, VHF or UHF
ham gear. Tel: Tony G4XBY, Markfield 243248.

m Trio TR9000, PS20 power supply, Toyo
SWR/PWR meter, also antenna rotator. Complete
2m station, £300. P Lampitt, 2 Littleworth Walk,
Evesham, Worcs WR11 4AW.

B Yaesu FRGB8800 communications receiver,
150kHz to 30MHz, AM, LSB, USB, CW, FM,
including FRV8800 internal VHF unit, 118-174MHz
already fitted. Ten memories, three scan modes
and dual clocks, manual and original packing, £350.
Buyer collects. Scrase, 2 Queens Rise, Ringwould,
Deal, Kent CT14 8HJ. Tel: Deal 368284.

B lcom |C240 with small B0 channel selector, very
good condition, one owner from new, complete
with mobile bracket and instructions, £125 ono.
Admiralty B40C receiver for sale, carefully
restored, MW to 30MHz good working order with
fitted S-Meter and fine tuning. Complete with
instruction book, £35. Modular 2m pre-amp on
board 1%%in sq, £5. Alan Crookes, 48 Cedar Road,
Stocksbridge, Sheffield S30 5AS. Tel: Sheffield
887088.

B Grundig Concert Boy 220, AM, FM, short wave, 6
to 18MHz, battery and ac, mint condition, £35.
H Bach, 52 Tudor Close, London NW3 4AG. Tel: 01-
794 9790

B 934MHz Delta 1, 40ch Crest pre-amp. Base
collinear antenna, 7amp PSU. £400 the lot. Also hy-
gainV LSB,USB, AM, FM, ieg 40,£20.3amp PSU, £8.
Tel: (021) 476 6121 (after 6pm)

B Trio TS130V, 10 watt HF transceiver in perfect
electrical and mechanical condition. With mike
and original packing, £345. Tel: Fareham 236906
B SD1 frequency synthesized drive unit CW
transmitter providing 290,000 channels in 100Hz
steps, from 1 to 29.999MHz, Rediffusion year of
manufacture 1980, will provide full 1 watt drive
design pre-set, 100 milliwatt for use with GA484
amp. Freq direct digital read-out, no tuning
necessary. Freq source stability is +5 parts in 10®
output +1dB over temp range —15 +55°C, £130. Mr
C Shuttleworth, 17 Stirling Close, Clitheroe BB7
2QW. Tel: 25403

| Mirage B108 linear amplifier 80W o/p for 10W i/p,
vgc. Also 17ele FIFT from Tonna (plus mast if
required). Amplifier £90, Tonna £25, or both for
£100. Tel: (0966) 33633 between 7pm and 8pm

B Grundig 2100 short wave receiver. 10 short
wave, LW, MW, FM, excellent condition, £155 ono.
Also Sony ICF7600D PLL synthesized receiver, full
continuous waveband coverage, 153-29995kHz FM,
76-108MHz single sideband, 12/24 hour LCD clock,
£110 ono. Mr Arturo. Tel: 01-994 2579

W Yaesu FRG7 general coverage Rx, 0-30MHz,
mint, hardly used, original packing, handbook,
£120. Philips RL798 marine radio. Global Reach

JUNE 1986

L/M/4S, VHF/FM bands, world time dial/zone map,
rotates on base with Azimuth ring for plotting
positions at sea. Ferrite, twintelescopic and frame
aerials, fine tuning, bass/treble controls, AFC,

- mains adaptor, handbook, service manual, excel-

lent condition, £40. Tel: Gravesend (047483) 3437
B Trio 788208 HF transceiver, VFO 820, SP520,
manuals, excellent, £465. KW108 monitor scope, as
new, £90. Yaesu FP707, £85. Trio TS530SP, as new,
£550. Canadian 52 set, HF Tx and Rx, 813 final,
manual, £65. Jap electronic keyer, £30. Heavy
admiralty key, £20. Ekco AD65 Round bakelite 1934
radio; ditto A22- 1950 model; 1926 Gembrell 2 vaive
mains, 1926 Burndept Ethophone. Wanted: Philips
super-inductance receivers, will swap or buy. Jim
Taylor, 5 Luther Road, Winton, Bournemduth. Tei:
(0202) 510400

B FT290R mobile mount, boxed, £230. PF2UB, SU8,
RB10, RB14, £50. Wood and Douglas 70cm 10W
PA/pre-amp, £35. W&D 70cm ATV Tx/Rx, 10W,
boxed, circuits, £100 ono. Rigonda 6 inch TV, mains
or 12 volts, £25. B&W TV camera, 12 volits, £25. Alt in
working order. GBFRL, QTHR. Tel: (0223) 61222, ext
601 (office)

B FDK700EX 25W 2m mobile-base in original box.
Two % mobile whips, one with mag mount. 2m 8
element beam, 7 amp regulated power supply.
Dual SWR power meter, 2m Siim Jim,£160 ono. Tel:
Wolverhampton (0902) 737090

B Stop look. HF Icom 730, superb condition, never
used, boxed etc, £350. 70cm C78 FM portable, good
condition, boxed etc, £150. Morse tutor, Datong
D70, boxed etc, £45. Offers considered on all items.
Tel: (0442) 61936 evenings only please

B Super Star 360 FM. Recent service, £50 ono. Tel:
(08012) 3500 evenings only

| Heathkit SW717 receiver, £60, no offers. Tel:
Wood Clochen 378

B Complete RAE course and multi-choice exam
papers, £35. Pye desk type mic, £8. Headset,
complete with mic, not WD type, £10. Various 240V
timers, complete with bases, £8 each. Various 240V
relays, complete with bases, £5 each. Two
voltmeters, 0-40V, two milliamp meters, 0-500, £5
each. One freq meter, 46 to 54 cycles, £9. Mr
Gearing, 1 Crawford Rise, Arnold, Nottingham
NGS5 8QF. Tel: (0602) 204083 after 8pm

B Ham base Jumbo, offers around £120. Tel: (0283)
221870

W AKG D509 dynamic microphone, £20. Film
industries ribbon microphone, £10. Racal dual
diversity unit, MA168B, with handbook, £45.
Minimitter low-pass fitter, 30MHz,£10. Pair of Quad
ESL63 loudspeakers, almost new, £995, no offers.
Pair of Spendor ioudspeaker stands, £18. Dual 10
band professional graphic equaliser, new, £195. 10
output line distribution amplifier, new, £180. Alien
& Heath ADT unit, new, £195. All carriage extra.B J
Whitty, ‘Fourways', Morris Lane, Halsall, Ormskirk,
Lancs L39 8SX. Tel: (0704) 840328

B Electroniques Hobbies Manual, 1967, 600
pages, useful information. Large circuit for
Vanguard Mk2 Tx. Perdio PR32 town country
service information. Assembly instructions on
labgear 3-band quad. Instruction manual for
NC121 receiver. Details for TT21 linear amplifier
3.5-28MHz (1964). Instructions Tx MI8167, ET4336,
RCA. Details RAF Rx type 78. Service manual Aiwa
AR158, 159.£2 each. Headphones 30052 black, light,
communication, £5. Two new boxed OC26, £3. Alan
Edwards, 32 Heldhaw Road, Bury St Edmunds,
Suffolk P32 7ES. Tel: (0284) 60984

W Selling Eddystone 630X receiver, 550kHz to
30MHz, 2 RF stages, variable selectivity, £95.
Lightweight antenna rotator, complete with con-
trol box, £35. Tel: (0283) 63767

| Cirkit digital frequency meter and prescaler
kits, unopened, cost £75, accept £50. Sinclair 16K
ZX81, £15. Computer compatible cassette player,
unopened, £10. Yaesu YO100 adaptor kit, allows

monitor scope to be used with receivers with IF of
9MHz, £10. Tel: St Albans 39333

@ Racal RA17 commx recvr with SSB adaptor,
handbook, fifty radio mags. Will deliver within fifty
miles, £225. Mr Robbins. Tel: Lymington 22979

B Oscilloscope, Tektronix model 2215, 60MHz
dual trace, probes and manual, as new, £750 ono.
Tel: 01-949 2317

B AR2001 communications receiver, 25-550MHz,
perfect, £250 ono or exchange for FRG770M. Tel:
(0604) 499331 day, 405531 evenings

B 3kW! Kubota petrol generator, has only run for
30 hours from new. Substantial saving on new cost,
£525. Four 25el loop yagis for 23cm, including tonna
4 way splitter, £95. Parabolica 23cm 50 watt PA in kit
form, including PSU module, £115. MET 432/19,
brand new, £29. Phone the musical answering
machine, or even G6JNS! Tel: (0905) 620041

B Ham Concorde [ multimode. Ideal for conver-
sion. Good working order. Complete with instruc-
tion and service manuals, £40. Realistic DX302,
digital readout, general coverage receiver,
0-30MHz, triple conversion, excellent condition,
would consider swap for hand-held receiving
scanner. Straight sale, £100 ono. Ronald R Smith,
55 Chester Road, Edmonton, London N9 8JH. Tel:
01-807 2462

B Datong Morse key board, vgc, £85. Tel: (0305)
786930 Weymouth

B President Grant converted CB rig, to 10 metres
AM, SSB, with mike, perfect, £37. Two stereo wood
cabinet speakers. £12 the pair. Morse key, hi-
mound model HK100, bug type, new, £15. Various
mikes. Collect or carriage extra. Tel: (0274) 728219
Bradford, West Yorkshire

B Robot 400 SSTV converter, excellent condition.
With box, manual and cables, £300. Mr Simon
Corbett. Tel: (0635) 200865

B Sludge pump type cavity wavemeter, 140-
500MHz, professionally made and calibrated with
instructions, needs detector diode, £10 plus
carriage. Speaker to match KW77 receiver, £5 plus
carriage. Two position co-ax switch with 80239
sockets, £4. Statesman type press button plug in
telephone, £20. Extended basic module for Texas
instruments TI99/4A computer, £15. Tel: (0926)
498388 Warwick !

m Brand new and boxed World receiver, quartz
controlled, SSB, 16 memory, 2 speakers, clock,
mains/battery, AM, FM, £350. Money only. Hitachi
stereo radio cassette recorder, large, portable,
16W Dolby, mains/battery, and record deck, £130
money only. Good as new. Tel: 01-207 2326

B Realistic Pro2001 VHF/UHF keyboard entry
scanner, £100. Xtal VHF/UHF ten channel scanner,
£30. Both 12V or mains. Realistic hand-held, VHF
four channel Xtal scanner with Nicads, £20. BNOS
12/15A PSU, £50. Mark Ham, St Andrew's Close,
Helpringham, Sleaford, Lincs NG34 ORE. Tel:
Swaton (052921) 286

B Anderson Jacobson AJ832 Quarm daisy wheel
printer on stand. Tektronix type S46 bench
oscilloscope with type L plug-in unit plus service
and operation manuals. Dictaphone with remote
mike, takes normal size cassettes. Prefer
exchange any or all items for 2metre mobile FM or
multimode transceiver with cash adjustment if
necessary. Will also sell. GBNWI QTHR, Rainham,
Essex. Tel: 52679

m Advance mode! E2 signal generator, 100kHz to
100MHz, £30. Also Taylor model 68A, 100kHz to
220MHz, £30. 30kV EHT probe extends range of
multimeter to 30kV, £10. TV cross-hatch gener-
ators, £10. Advance J2 audio signal generator,
10Hz-100kHz, £25. Linstead S2 EHT generator,
0-5kV variable at about 1.5mA, £15. Will consider
exchanges, with cash where applicable, for ex-
RAF/army WWII radio gear, eg 1155, R107, WS19.
Ask for Tony Howard. Tel: (0234) 68559 (work hours
only please)

please mention AMATEUR RADIO when replying to any advertisement 53



W Free! Yes it is exactly that. 2 boxes fuil of
radio/electronics bits. Includes transformers,
resistors etc. No splits. The lot free - I've no room
forthem. GMA4YRS. Tel: (0224) 313236 ext 62 (office
hours) or 40983 (after 8pm)

W Grandstand citizens band transceiver, finest
base station available on UK 27MHz FM, This radio
is in excellent condition, both externally and
internally. Owned by myself since new (one of the
very first ones) and looked after as deserved. Ideal
for 10m FM conversion, absolutely no modifica-
tions done, serviced and checked bi-annually by
qualified personnel, £130 ono. Carriage anywhere
in mainland UK or Isles without hesitation. Good
home please! Tony D Sheach, 8 Struan Road,
Portree, isle of Skye, Scotland IV519EG. Tel: (0478)
2548 after 6pm

B Yaesu 290R, £250. AMT2 TU plus CBM64
software EPROM, £175. Joystick VFA, plus joystick
ATU, £35. Oskerblock SWR power meter, 50/75
ohms, 1.8-144, £10. Tel: 01-764 6767

@ Microwave Modules 144/432R transverter, £110
ono. Will swap for Trio TH41E hand-held, cash
adjustment. Solidisk SWR128 sideways RAM for
BBCB, brand new, £100 ono. 16K sideways RAM for
BBC B, £200no. Julian Tether, Highview, Culworth
OX17 2AX. Tel: (0295) 768152. Prestel
MBX919998417

B Racal RA117 receiver, Racal RA121 SSB adtr,
Racal RA137 LF con. All in cabinets, complete,
leads, manuals. Also 15in mon speaker. £315 or
exchange AR2002 scanner or similar or lcom R70.
Also Sony TC645, 3 motor, 3 head, reel to reel,
original packing, £150, or exchange for VC10 VHF
converter for Trio R2000. W H Abbey, 21 Moat
Close, Bramley, B/stok, Hants. Tel: (0256) 882825

B Exchange Trio TH41E hand-held, 70cm, mains
charger, two rechargeable battery packs, one dry
battery pack, speaker mike and cash adjustment

for Yaesu FT790 multimode 70cm transceiver or *

similar. John G1RZR, Nottingham. Tel: (0602)
277906

B Bremi 5-7 amp 13.8 volt PSU, £15. Zetagi B70 60
watt AM 11m linear (12 volts input), £20. Home-
made microphone switching unit (1in 3 out), ideal
for use with power mic, etc,£12. Bremi TV filter, £4.
Bremi ant matcher, £4. Dynamic microphone (pace
§550), £3. Assorted pre-sets, switches, transfor-
mers, etc. Bagful worth at least £20 for £8. Other
bits too numerous to mention. Info on application.
Carriage anywhere, no object. Tony D Sheach, 8
Struan Road, Portree, Isle of Skye, Scotland.

B Trio TS510 HF transceiver and PS$510 PSU,
bands 80/40, 20/15, 10 metre SSB/CW, in very good
working order, recent overhaul, complete with
microphone and manual,£150 ono. Would consider
swap for mobile HF rig with cash adjustment. D
Waterhouse, 4 Ermiston Villas, Rosmead Street,
Hult HU9 2TT. Tel: (0482) 27908

B Power supply 13.8V 30A, over voitage and short
circuit protected, £50. lambic keyer self-con-
tained, CMOS, long battery life, £14. 2m and 4m
transmitter chassis, both have a QQV03-20 in PA,
£10. Telephone, ideal for éxt fitted with inphone
plug, £8. EPROMs, 2708, ex computer, pack of
three, 80p. Brand new resistors, approx 140 per
pack, many values, 35p. Semiconductors, £2 pack.
Gino Martorano, 81 Sapcote Drive, Melton
Mowbray, Leics. Tel: (0664) 500228

® Jaybeam 16el 2m antenna, £20. Microwave»
Modules 144/30LS linear, £55. Both under 12
months old. Tel: (0782) 661748

B Trio communications receiver, JR310, including
service manual, £70 ono. Tel: (0623) 552639

B |com 1C745, 6 months use only, perfect working
order, all modes: LSB, USB, CW, RTTY, AM and FM
(extra), ICSM6 desk mic, also ICHM12 hand mic,
plus ICPS15 mains power supply. Complete HF stn,
£750. Mr A Stevenson GODDO. Tel: (0603) 46236
Norwich

B Trio Kenwood R1000 communication Rx, mint,
£229 ovno. Icom ICB1050 converted 40ch 10 FM
modified PA, 6W out, £25. Alarm system, UK500 by
Answercall. Radio sensors, auto dial to 4 pre-
programmed numbers with voice synthesized
emergency message. Can operate bell/siren also.
Plus works as memory phone, auto dial, etc. Must
be seen, £150 ono. M Hurrell. Tel: (0732) 823662
Kent

® MuTek GD1F 107UB 10GHz Gunn diode board,
£45. Solfan 10GHz in-line head unit, £15. lcom SP3
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ext speaker, £45. HM7 mic, £15. Rank Xerox 400 tele
copier, £20. P Chamberiain, 9 Goffs Close,
Crawley, Sussex RH11 8QB. Tel: (0293) 515201

B Two aircraft radio altimeters, type AN-APN,
transmitter and receiver suitable, 70cm tunable,
418 to 462MHz, never used, original packing, £25
the pair. Buyer collects. Tel: (0702) 218522
Southend

B FT757GX, as new. FC700 ATU. YM38 mic. Pocom
2002 auto RTTY, Morse, Tor, etc, decoder. TAU
ATU, 1kwatt maximum, 1.8 to 30MHz. Rediphon
marine VHF transceiver, mains valve, 28 channel.
Sinclair QL computer. Bargain at £950 or may
separate. No offers. 6 Westward Lodge, 94
Claremont Road, Seaford. Tel: (0323) 897535 after
6pm

B Heathkit HW8, vgc, £90 ono. Eddystone EC10,

'£50. Mr J H Vardon, 3 Barkers Lane, March, Cambs.

Tel: (0354) 54274 after 6pm

B Tx valves. One 813 and ceramic holder, two
TZ40s, six 1625s, 3 doz radio and TV valves. Mains
trans 1500V, 500mA mod trans for TZ40. Both new
for T1131 Tx. Offers single item or lot. W Munroe, 5
The Chantry, Bromham, Wiits SN15 2ET. Tel:
Bromham 850491

B RCA ETB8010A transmitter, 1943, 355kHz to
500kHz in 5 fixed channels, 115 voit, 200 watt. RCA
ET8019E transmitter, 1949, 2-22.4MHz, 200 watt, as
used in WWII merchant marine? TU5B tuning units
from BC375 transmitter, TA12C transmitter, 4
channel in range 300kHz-12MHz, 40 watt. BC614E
speech amp. TG10F keyer. Test set 210/BC906D.
Eddystone S640, S504. Valve testers. Open to
offers, swaps. See wanted ad. Tel: 01-833 3008

B Valves, boxed, unused, octals: UX5, UX7 and
British types also. 6F6GT, £1 each. 6F6M, £1.50
each. 6A7G, £2 each. SAE for full lists please. Over
£5 post free. A E Jeffrey, 42 Dennis Road, Padstow,
Cornwall PL28 8DE. Tel: (0841) 532723 after 7pm
B FDK750XX two metre multimode, excellent
condition, original packing, latest model, used
only as base station, can be seen working, £270
ono. Bob G4ZRS not QTHR. Tel: (0634) 712351
Medway area

B Unused radio valves, 290 in makers' boxes.
Offers. Tel: Doncaster 884467

B Uniden CR2021 receiver, 150kHz-30MHz +
76MHz-108MHz, FM, AM, SSB, narrow/wide fiiter,
built-in ATU, keyboard entry and LCD readout, 8
memories and programmable scanning, mains
power unit and manual, £115. Tel: 01-437 4421
weekdays 9am-6pm, or 01-568 6152 evenings and
weekends. Ask for Brian

B FT290R 2m all mode, nicads, charger, £250. MM
linear 144/30LS, £60. FT708 hand-held, £160.
G3RCO, QTHR. Tel: Seaton 21016

B Yaesu FL101SSB, HF, Tx complete with manual,
leads, etc, boxed and in excelient condition, £210.
Advance J-1signal generator, £15. Solatron digital
multimeter 7040 with leads and manual, £20. US
navy miniature scope, needs PSU, £12. Eagle
0-20V/3A lab power supply, new and boxed, £8. 5A
h/duty Variac transformer, £15. 807s new and
boxed, £1.50 each. G4FZG QTHR. Tel: (0242) 580329
@ Ham Major 588, unmodified, USB/LSB/FM/AM,
perfect order and ideal for conversion to 10m, £40.
AR88LF communications Rx, 75kHz to 30MHz,
good working order, £35. Halicrafters $36, requires
attention, £20. Telequipment 50MHz D83 dual
beam scope, perfect, £400. Tony. Tel: (0375) 378783
B Lafayette homebase converted to 10m FM, also
Lafayette 120 channel AM/FM/SSB transceiver,
easily converted to 10 metres. Also 25 watt linear
amp and 20-30MHz pre-amp. Will exchange for
general coveragereceiver or transceiver. Will also
consider HF or 2 metre, 2300FM 7010 SSB. G1JJN
QTHR. Tel: (061) 793 1292

@ BBC-B micro +DDFS, 40/80T drive, 16 socket
ROM/RAM board, 32K SWR, EPROM programmer
+ SW, view, word wise, and many games, £400 ono.
B/W TV, £20 vgc. Superstar 2000 11m mobile + 25W
amp, £50. Will separate or swap for HF equipment.
Also stereo cassette radio with Dolby B and
detachabie speaker, £50. Andy. Tel: Chelmsford
262637

B Trio TS530S all band transceiver, new condition,
MCS50 mic, new spare valves (three), low-pass
filter, headphones, owner's and workshop manu-
als, £500, buyer to air test collect, any day after
2pm. Gregg, 2 Park Road, Granborough, Nr
Aylesbury, Bucks

B FDK700AX, 5-10-100kHz steps plus sat band 144
to 148kHz, boxed, excellent, £130. Also Belcom
LS102 26.30MHz, checked and serviced by R
Withers, unused since, £180. Mr T Waters," 42
Tregundy Road, Perranporth, Cornwall TR6 OEF
W National Panasonic RF-3100L FM/LW/MW/Sw
32-band receiver. Double super-heterodyne PLL
synthesizer, BFO, 110V-240V ac, battery portable,
mint condition, £100 ono. Mr G Atkins, 10 Portland
Drive, Gosport, Hants PO12 2TE. Tel: (0705) 521735
B Realistic DX400 comm receiver, 3 months old,
AM/FM/SSB/CW, sell for £120 or swap for FRG7.
R Green. Tel: (061) 795 3886

B HFS antenna plus radials, little used, excellent
condition, £35. Tel: Bedford 742139

@ lcom 290E, 10W, 144MHz, all mode transceiver,
scanning mic, very good condition, original box
and packing, mounting screws, brackets, £350 ono.
Tony Amies, 111 Wood Lane, Treeton, Rotherham
S$60 5QU. Tel: (0742) 691314

@ New 3 element beam, 11 metres. Also rotator
control box and 60 feet of 3-strand wire for control
box. All of these items are as new, antenna is new.
£85 the lot, or will separate if required. Tel: (0282)
59320 anytime

B Yaesu FT480R, mobile fittings, SWR, ATU, Drae
6 amp PSU, £200. Icom IC2E with accessories, £120.
Mustang mobile CB plus PSU, £10. Yaesu FRG7
communication receiver plus trap dipole, £85.
G3L!V RTTY computer interface, £35. Creed 444
plus PSU, £40. Sprague. Tel: Exeter (0392) 38195
B RA17 Rx, very good condition, no marks, £150
ono. S Brumby, 69 Gilbert Road, Lichfield, Staffs
WS13 6AY. Tel: Lichfield 256816

B FT101ZFM Mk3 Warc mic, vgc, £400. DX302
digital readout, £80. Prefer buyer coliect. G3JXR.
Tel: (0908) 642398

B HFS5 plus radial kit, cost £130, four months old, as
new, £80. Tel: (0282) 24027 evenings, (0282) 27321 ex
220 day-

B 726R 2m, 70cm HF sat unit and narrow filter, exc
cond, £1,050. SEM 2m 10X linear and PSU, £110.
£1,100 the lot. Mike. Tel: Epsom 42476

W ARB88D, recently serviced, matching speaker,
operation manual, numerous spares, good condi-
tion, buyer to collect, £80 ono. B Turner, 1 Godley
Lane, Dilhorne, Stoke-on-Trent, Staffs. Tel: Chea-
dle 753442

B Midland base station, 27MHz Tx/Rx, receiver
model 76-900, mint con, perfect order, want £200,
cost new £280. If buyer collects, aerial included.
Tel: Eliesmere, Salop (069 171) 2368

@ FTDX401transc, working or faulty, plus any info,
mods, etc. Also wanted: Liner 70 (Belcom). Write or
call John McCallum G4YMC, 31 Meadow Road,
Lemington, Newcastle, Tyne and Wear NE15 7LP.
Tel: (091) 2674881

W Yaesu FT102 trx, preferred AM/FM board and
narrowband SSB, CW and AM filters fitted
together with mike. Write, no phone and house-
bound. Jess Luxton, 'Bergheim’, Battery Hill,
Fairlight Cove, Hastings, East Sussex TN35 4AD
B Antenna noise bridge (LAR modules). Tel:
(0926) 498388

B Trio TR7930 2m transceiver, must be in
excellent condition. Tel: (0206) 394336 (Essex)

B Private collector requires good, original condi-
tion receivers BC348, CR100, R1155, APR4, and
accessories, Collins 75A4 and any WWI! airborne
radio/radar equipment. Will collect. P Bristow, 6
Finmere, North Lake, Bracknell, Berks RG12 4WF
B Have Polaroid Polavision land player and
Polavision instant movie land camera. Used twice,
as new. Swap for HF Rx or HF Tx/Rx in vgc,
anything considered, WHY, or sensible offers. Tel:
01-200 3825, NW London

B Have Jones 882 electric sewing machine in
vgwo, with carry case, value around £80, swap for
any HF Rx or HF Tx/Rx, age nottoo important, must
be vgwo. Tel: 01-200 3825, NW London

B AR2001, AR2002, willing to exchange multimode
FT790R 70cm in very nice condition with extra
equipment for AR2002, ie SP400 2m/70cm pro
SWR/PWR meter and 200-page VHF/UHF 29-
1000MHz book of channels. Or swap AR2002 for
TRS80 model 100 24K lap computer plus pro
software for same. Much more equipment not
listed. No cash, hence exchanges. Ring for a good
deal. Tel: (0473) 85526 anytime, day, night
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B Employment wanted in electronics or any allied
field, by young man, 20, ciass B radio ticket, little
experience but willing to learn, anything, any-
where considered. Write or phone, Dave Jackson,
49 Yoden Road, Peterlee, Co Durham. Tel: (0783)
863703

8 Circuit diagrams, workshop manuals, etc for
1C240 and Superscan $S$240 scanner. Reasonable
prices paid or can photocopy and return. H
Colborn, 6 Days Ground, Shrivenham, Swindon,
Wilts SN6 8ET

B Would appreciate copies of Amateur Radio for
issues of November 1984 to July 1985 inc, and
October 1985. Alternatively photocopies of series,
‘Back to Basics'. Please state cost either way and
postage to Malta. Eddie M Gauci, 70 Stella Maris
Street, Sliema, Malta

@ Trio DM81 grid dip oscillator. Tel: (0293) 515201
@ Hand-held scanner with air band and search
facility. Tom Valentine, 38 Grampian View, Mon-
trose, Angus DD10 9SX

® Valve short wave receivers: HRO, National,
Hammerlund, Hallicrafters, Collins, BC312, BC348,
R390A, etc. Valves: output triodes like PX4,
PP3/500, 300A, 350, early collectors’ valves etc.
Early quality hi-fi such as Quad, Lowther, Leak,
Radford, WE, Tannoy, Ortofon, Sugden, Decca,
Wharfedale, Stentorian, Goodsell, Williamson,
Pamphonic, Avantic, etc. Compact wartime equip-
ment and clandestine spy-sets in any condition,
also manuals, accessories. Tel: 01-833 3008

B Racal Syncal 20 watt transceiver. Good condi-
tion, sensible price. B J Whitty, 'Fourways’, Morris
Lane, Halsall, Ormskirk, Lancs L39 8SX. Tel: (0704)
840328

B Handbook, circuit, manual for Barlow Wadley
XCR30 Mk 2 receiver, or photocopies please. Also
Rad Commfor Jan 1973, or photocopies of page 28.
Alan Edwards G3MBL, 32 Heldhaw Road, Bury St
Edmunds, Suffolk IP32 7ES. Tel: (0284) 60984

B Wanted by pensioner returning to amateur
radio. Labgear LG300 transmitter Mk Il and
companion modulator power supply. Alternatively
would be interested in labgear LG50 transmitter.

Manuals or info with either if possible. Tel: (0272)
642101 anytime

B ATU, suitable for Yaesu FRG8800. Must be in
good condition. Mr Appleton, 82A Gillygate, York
YO3 7EQ. Tel: (0904) 644695

B Yaesu FT200 and PSU, or Trio TS520 or Yaesu
FT101. Durham area preferred, or will collect or
pay carriage. lan. Tel: (0388) 662630 evenings or
weekend

8 Murphy A146CM service sheet and Mazda
valves type 6C9, 6F15 and 6LD3. Also seeking
Faraday's Experimental Researches in Electricity,
vol 1 only. Alan Williams G3KSU. Tel: Ryde (0983)
65551

B Exchange high quality metal detector, many
valuable finds, 4 levels of check, for best comms
receiveroffered. Metal detector is VLF model, isin
excellent condition and complete with case,
headphones, tools, books, etc. Johnston. Tel:
Ferndown, Dorset 891538

B Commtron CXX 120 channel AM/FM CB, any
condition. Also, linear amplifier for 10 metre band.
Tel: (0252) 871812

B FRG7700 Yaesu receiver or Yaesu FRGB8800
receiver. Tel: Wood Clochen 378

B Receiver for home base use, covering VHF
marine band. Reasonable price. F W Nash, 39 Fleet
Street, Holbeach, Lincs. Tel: Holbeach 22649

B R2000 with VHF converter, or FRGB8800 with
converter. Urgent, for cash. Also Nato 2000 in good
condition. Tel: (0283) 221870

B KR600 rotator, 2 element triband quad, ie
Qemquad, pair 813s and bases, pair 500pF 20kV
Encap ceramics caps, or pair 0.001xF 5kV disks.
Three 0.0uF 3KVdc twelve 0.01xF, 1kVdc. Tel: (0625)
527250.

B Valve 6F8G or equiv: VT99 or CV1917. Your price
paid. G Wegg, 23 Kerdane Dane Park Rd, Hull HU6
9EB. Tel: 855052,

B VHS video recorder in working order, capable
of playing standard hire tapes from the local shop.
Loading and key format not important. Make not
critical providing it works OK. £60 or near to that
figure. Also can anybody help with alignment data

(photocopy or original for the following sets: Trio
JR500S receiver, Murphy B40D receiver, Dymar
Lynx radio telephone, model 931, Pye Pocket-
phone transmitter for UHF FM band(PF1T2E). All
expenses paid. Mr Neale, 85 Broughton Road,
Leicester LE2 6NE.

B BBC engineering training manual, 1942 edn.
Also modern Radio Communication , Vois 182, by
JH Reyner, 1940. Leslie Biss, 62 Farfield Avenue,
Knaresborough, North Yorks HG5 8HT.

B Burndept 470 that has been xtalled for 70cm on
RB6, RB4, SUB, SU20, RB10, good price paid for rig
invgc or mint. Also would like harness for same or
would have 471 with spare Nicads and charger with
above channels. Tel: Leigh (0942) 675445. S Balon
G1HAW, QTHR.

B Exchange piano, Seeger, good condition for
Racal RA17 receiver or similar, could deliver. Tel:
Runcorn 61439,

B Wanted for Redifon R50m, power supply unit
and circuit diagrams for both set and PSU or will
purchase complete set in any condition. A Keys,
Mill Lane Farm, South Somercotes, Louth, Lincs
LN11 7DA.

B Rotator and beams for 70cms. Bases for
4CX250S. Mark Smith, PO Box 14, Stornoway, Isle
of Lewis, Outer Hebrides, Scotland.

& Marconi Osram valve, type V24, or substitute
types QX, DEV and DEQ. Preferably working with
sound filament. Stan G3XON, 14 Dagden Road,
Shalford, Guildford, Surrey GU4 8DD. Tel: (0483)
36953.

B Amateur bands SSB/CW transmitter in good
working order. FL200B, KW204 or similar. Fair price
paid. N Rowley, 11 Brewer Road, Bulkington,
Nuneaton CU12 9RF.

B Marconi 1017 mercury receiver. Heath RA1 Rx.
Codar 250/S power unit. Price and details to
Richard Marris, 35 Kingswood House, Farnham
Road, Slough, Berks SXL2 1DA.

8 Urgentlywanted - handbook, manual, for Yaesu
PMR FTC1525A. Anything considered, original,
copy, or photostat. Your price, or all costs paid.
Peter Hunter, 2 Huxley Close, Norwich, Norfolk
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PARTS FOR YOUR PROJECT!

Top quality - competative rates. We can
supply you. Cash, cheque Access or
Barclaycard with your orders to:-

Businessland, Unit 15,

Mochdre Ind Est,

Newtown, Powf

SY16 3LE

TEL. 0686 - 24846

Kipio

SMALL ADS

SP ELECTRONICS
48 Limby Road
Ruckhall, Nottingham
Tel: (0802) 840377
Open Monday-Saturday 8.30-5.30

DW ELECTRONICS G3 XCF
i) 71 Victoria Rd, Wianes  TAICOM

Tel: 031420 2539
vaesy  Open Mon-Sat 9.30-6 {ciosed Thurs)
*/ We supply Yaesu, icom, Tonna, Jaybeam,
Microwave Moduies, Datongs etc

AMATEUR EQUIPMENT?
1 Buy,SSell & Exchange!

BLLING? | pay the
BEST POSSIBLE PRICES for your Clean
Used Equipment!BUYING? | have the
BEST SELECTION
of top Quality Used
Equipment Available!
For the Deal You've been Looking for.Phone Dave. G4TNY
ANYTIME ON HORNCHURCH (04024) 57722 or Send SAE

G4TNY AMATEUR RADIO
132 Albany Road, Hornchurch, Essex RM12 4AQ

lan Fisher Communications
of Stanhope

CB Works, Bondisle Way, Stanhope, Bishop Auckiand
Co Durham DL13 QTY.

Distributors of 934 MHz equipment. We carry a
fulirange 0f 934 MHz aerials, the COMMTEL
Scanner transmitter/receiver, the UNIACE
400, also in stock POPE H100 11mm and 6mm
diameter coaxial cable.

All at very competitive prices

Open: Mon-Sat 10.30am-6.00pm

Mail Order service recently commenced
Ring for details
(0388) 528464

SERVICE MANUALS

For most Makes Models Age of electronic equipment

Amateur Radio Test equipment Audio Television. Video Vintage
Military etc Thousands Stocked SAE enquiries

MAURITRON TECHNICAL SERVICES
Dept AR, 8 Cherry Tree Road, Chinnor, Oxon OX9 4QY.

AGRIMOTORS
MERTON CB AND RADIO CENTRE
MERTON GARAGE AND POST MERTON.

Nr OAKHAMPTON, DEVON EX20 3DZ
NPEN & NAVE A& 1 1INFH 1.9nm -
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JAYCEE ELECTRONICS

JOHN GM30PW

20 Woodside Way, Glenrothes,
Fife KY7 S5DP .

W To:: 0592 756962
Open: Tues-Sat 9-5
Quality secondhand equipment in stock. Full
range of TRIO goodies. Jaybeam - Microwave
Modules - LAR.

PNP Communications

Communications interface
for RTTY — Morse — AMTOR

Our popuiar range of communication modutes is now
available, fully boxed and tested under the modet
number

CcTu 20
The CTU20R is RTTY only & costs £62.80 whilst the
CTU20RM is for morse as well and costs .£75.28
For shortwave iisteners the MF2-DX gives the option
of 170Hz. 425Hz or 850Hz shift reception and costs

R . .£56.95

Send a large (A4) SAE for full Cat

Please add VAT at the current rate.

Access & Barclaycard (VISA) welcome.

62 Lawes Avenue, Newhaven
East Sussex BN9 9SB
Tel: (0273) 514465

W—__A At

Coupon Removed
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NEXT ISSUE
ON SALE

RADIO

Thursday 26th
June

MAXI-Q

COILS AND CHOKES
PREVIOUSLY MADE BY
DENCO SAE PRICE LIST

8 BRUNEL UNITS, BRUNEL
ROAD, GORSE LANE IND
ESTATE, CLACTON, ESSEX
CO15 4Lu.

TEL: (0255) 424152

D.P. HOBBS {Norwich) Ltd
13 St Benedicts Street, Norwich Tel: 615786
Y Open Mon-Sat 9-5 30
y Closed Thurs 1.00pm
Stockists ot
WESU YAESU, FDK, ICOM, JAYBEAM
& Electronic Component Specialists

Fai1coMm

BEAM VIDEO
Throughout the house on Channel 36.
Price £8.90 + P&P 50p. Phone for leaflet:
Electronic Mailorder A
62 Bridge Street, Ramsbottom
Lancs BLO 9AG —
.| Tel: 070682-3036 {24hrs) i

MORSE CODE PREPARATION
Cassette A 1-12 wpm for amateur
Cassette B 12-25 wpm for professional examination preparaticn
Each cassette 1s type C90
Price of each cassette (including booklets) £3.95.
Morse key with separate battery (PP3) jriven solid-state
osciltator and sound transducer produces clear tone for sending
practice Price of key with etectronic umit £8.95.

Price m(.lude&‘ﬁ(‘x.u e eic Eur ;e only
MH ELECTRONICS (Dept Al
12 Longshore Way Milton Portsmouth PO4 8LS

SPECIALIST VHF RECEIVERS ...

Pocket-sized & fully self-contained with integrat
Squeich, VFO & Volume facility. Tune 26-30/54-
176MHz & Provide ultra-sensitive 2, 10 & 11m
Ham-activity, Aircraft, Marine, Public-Services,
Business, Surveillance, Utilities & More! Special
Offer @ £29.50 ail inc. CWO/COD Welcome from:-

Dave Taylor (Dept AR6)
8 Emmerson St, Crook, Co Durham. UK

SCOTCOMMS

OPEN TUES-FRIDAY 10am-12.30pm, 2pm-5pm
SAT: 9am-1pm, 2pm-4pm. CLOSED MONDAY

GOLF CLUBLANE
SALTFORD
BRISTOL
Tel: 02217 2402
Open Tues-Sat 9am-9pm

934 MKz STOCKIST  Closed Monday

Booth
Holdings
Bath

ELECTRONIC
COMPONENT SUPPLIES

Semiconductors, Capacitors,
Resistors, Switches, Opto, Hi-
Tech and much more. 7400 series
from 10p, 74LS from 14p 4000
series from 10p, Linear from 12p
2716 £1.45 also Tools, Solder etc.

FREE CATALOGUE
with SAE from:

45 Copper Beach Gardens,
Ensbury Park, Bournemouth,
Dorset.

0202.421837/519898.

Want to make your own attenna - then contact
Eastern Aluminium with your requirements.
We hold stocks of extruded aluminium tubes,
rods, angles etc. Prompt deliveries. Write or
phone for quotation to:-

Eastern Aluminium Co Ltd

Unit 77A, Cowdray Centre, Colchester,
Essex. Tel: (0206-577698)

ETESON ELECTRONICS

15B Lower Green,
Poulton-le-Fylde, Blackpool
Tel: (0253) 885107

Open: 9.30am-12.30, 1.30-5.30. Closed Wed & Sun
Electronic Component Specialists.

RF DEVICES AT ROCK
BOTTOM PRICES!

Nobody beats us!

Over 30,000 RF devices at low prices
REPLACEMENT RF TRANSISTORS

MRF454 HF/SSB 80W £18.20
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £2.99
28C1969 HF/SSB 18W £2.50
28C2043/1307 HF 16W £2.00
28C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £36.00
M57712/SAV7 VHF/FM 25W £39.00
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W  £49.00
M57719 VHF/PMR 15W £29.00
M57727 VHF/SSB 38W £45.00
M57749/SAU11 934/FM 7W £29.00

Send £1.00 p&p and SAE for full list
All prices inc. VAT
Many Ic’s and other types in stock

RAYCOM LTD
DEPT AR 584 HAGLEY RD WEST

QUINTON BIRMINGHAM
B68 0BS
021 421 8201-3
== (24hr answer phone) FEY

HEATHERLITE
PRODUCTS
FOR THE RADIO AMATEUR

A new range of products
manufacured by us:-

THE EXPLORER RANGE OF HIGH
POWER VALVE AMPLIFIERS

HF-Explorer . . . 2 x 3-500Z Triodes
in grounded grid to run the full
legal limit; in a desk top cabinet.
£950.00.

2M-Explorer . . . Choice of single
4CX350A or 4CX250B, capable of

300 watts output, withbuilt-in PSU
and full metering. £485.00.

Mobile microphones still available
for all types of rigs

Write or ring for full details . . .

Telephone 0401 50921

A.R.E. Communications

For all your amateur radio
needs — most
models in stock
38 Bridge St, Earlestown
Newton-Le-Willows,
Merseyside
Tel: 09252 29881

(For commercial enquiries ring Bernie or Brenda
on 01-992 9142 or 01-993 8367)

Telephone
the advertising
department on:

! 25 M Edi h 75 St Catherines Drive,
° oon 33’," fsté-, ;2‘5‘5’9 s Leconfield. North Humberside f027d7 21|9 876
HU17 7NY or details
L ]
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ADVERTISING RATES & INFORMATION

) ® i Al KL series rates for consecutive insertions

|_depth mm x width mm _ad space 1 issue 3 issues 8 lssues 12 isoues
61 x 90 8 page £66 00 £62.00 £59.00 £53.00
128 x 90 or 61 x 186 Y4 page £115.00 £110.00 £10500 £92.00
128 x 186 or 263 x 90 2 page £225.00 £210.00 £200 00 £180.00
263 x 186 1 page £430.00 £405.00 £385.00 £345.0
263 x 3594 double page £830.00 £780.00 £740.00 £660 00

colour rates
co UR AD R Es exclude cost series rates for consecutive insertions
of separations
dopth mm x width mm ad spaco 1 issve 3 iseves 8 isoues 12 issuee
128 x 186 or 263 x 90 V2 page £305.00 £290 00 £275.00 £245.00
263 x 186 1 page £590.00 £550.00 £530.00 £470.00
263 x 394 double page £1,130.00 £1,070.00 £1.010.00 £900 00
Covers OQutside back cover 20% extra, inside covers 10% extra
spECl os.T ON Bleed 10% extra [Bleed area = 307 x 220]
Facing Matter 15% extra
*Dates atfected by public holidays
mono no prook & small ad mono artwork on sale thurs |

Jul86 29 May 86 4Jun8é 6Jun 86 26Jun 86
Aug 86 3Jut8s 9Jul 86 11Jul 86 31Jul 86
Sep 86 31Julgs 6Aug 86 8Aug 86 28Aug86
Oct 86 28 Aug 86 3Sep 86 5Sep 86 25 Sep 86

SERIES RATES

Series rates also apply when larger or additional

space to that imtially booked 13 taken

An ad of at least the minimum space must appear

In consecutive 1ssues to qualify for series rates

Previous copy will automatically be repeated if no

further copy 1s received

A hold ad' 18 acceptable for maintaining your

series rate contract This will automatically be

inserted if no turther copy 18 received

Display Ad and Small Ad series rate
are not inter 9!

CONDITIONS & INFORMATION

If series rate contract 1s cancelled. the advertiser
will be fiable to pay the unearned series discount
already taken

cory
Except for County Guides copy may be changed
monthly

No i harges for typ g or illustra-
tions (except for colour separations}

For iliustrations just send photograph or artwork

Colour Ad rates do not include the cost of
separations Printed - webb-otfset

Above rates exclude VAT
PAYMENT

All single insertion ads are accepted on a pre-
payment basis only, unless an account i1s held
Accountswill be opened for series rate advertisers
subject to satisfactory credit references
Accounts are strictly net and must be settled by the
publication date

Overseas payments by Internationa!l Money Order
or credit card

FOR FURTHER INFORMATION CONTACT

Amateur Radio, Sovereign House, Brentwood. Essex CM14 4SE

(0277) 219876

Commission to approved advertising agencies is
10%

CONDITIONS

10% discount if advertising in both Amateur Radio
and Radio & Electronics World

A voucher copy will be sent to Display and Colour
advertisers onl

Ads accepted subject to our standard conditions,
avarlable on request

58 please mention AMATEUR RADIO when replying to any advertisement

JUNE 1986



TRANSISTORS _ DIODES
iType Price{t) Type Price (£) Type Price (€}
127 0.28 BC327 .16 BF117 0.
BC328 BF119
BC337 BF120
BC338 BF125
BC350A BF127
BC440

0.82

©
8

Rtessescass

AD161/162
AF114
AF115
AF116
AF118
AF121
AF124
AF125
AF126
AF127
AF139

©220220+000000000000000040420000000000NWO000000000000000000

Beyakponpayppbepsnauna Ak NRRRRANBRIIIR333330088

0.
0.
0.
0.
0.
0.
0.
]

]

]

0.
0.
0.
-]

]

0.

0.
0.
0.
1.
1.
2.
2.
1.
0.
0.
0.
0.
0.
0.
2.
0.
1

S,

4

L

2.
4.
0.
0.
0.
0.
]

]

0.

0.
0.
[ X
0.
0.
0.
0.
0.
0.
0.
0.
0.

©0000000000000000000000000000000000000000000000000000000
IR R B 1 - e T o 1§ 131

R T R R I R T R R R 1

Type Price (£)
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BC323 TIP32

MARCO TRADING (DEPT AROS6)
The Maltings

High Street

Wem, Shropshire SY4 5EN

Tel: 0939 32763 Telex: 35565

SWITCHES
Sub Miniatures

Toggle
SPST 80p SPDT 63p
DFPDT s3p
Ministure Toggle
SPDT 88p SPST 63p
DPDT 72p
DPDT Centreoff
DPDT

] =
On/Oft ZER
Plate

Miniature DPOT

Slide 15p
Push-to-Make 28p
Push-to-Break 28p

PLASTIC BOX
1

PRE-PAID ENVELOPE
SPECIAL OFFER

136 ORDER FORM

o BPAGES INCLUDES

50p FREE VOUCHER

.85
3x2l2x2' 0.83
4x31'2 1.15
6x4x2'2 2.50
8l2xsx3la’ 2,98
Cotour Black, all boxes
with ids and screws

LEDS
Red 3mm + 5mm10p
each 100 for £6.00
Yeilow 3mm + Smm
10p each 100 for
£10.00
Green 3mm + Smm
13p each 100 for
.£10.00

ELECTRONIC COMPONENTS
MAIL ORDER CATALOGUE

SOLDER

6g 250gms
£4.60 reel
18g 250gms
£4.40 reel
22g 250gms
£4.80 reel

ONLY £1.00
¢ JUNE %

SPECIAL OFFER

rechargeable

1 pole 12 way. 2 pole 6 way, 3
pole4way. 4 pole 3 way 50p o a I ] 1] 1]

COPPER WIRE a s o o @m
Tinned + Enamelled copper —

wire
20z reels 141038 swg per reel
£1.00

(-

oN
a WAYeljﬁ“s\

BT
SECTION

Master socket

Secondary sockef
£1.95

BT plug & lead
£1.28
4-core cable
15p meter
cable clips

—

SOCKET

3-PIN SOCKETS - FUSED &
WITH NEON INDICATOR

DovEice WITH ORDERS OVER

£5.00

ING IRON £13.90
2 so&ggg T|pS PORTASOL

PRECISION SCREWDRIVE
SET 6 FLAT

& Transistor Books
from only £9.00

manutacturered
by SAFT

batteries
£5.99 each

RESISTORS — CABBON FILM 5%
4W 1RO to 10M {E12Range) 2peach. 15p/10. 75p/100

12W 1RO to 10M (E24 Range) 2p each. 15p/10. 75p/100
1W 10R to 10M (E12Range) Tp h. 40p/1 .50/100
2w 10R tc 1T0Mm (E6 Range) 8p each. 60p/10. 5.00/100

7AW pack 10 each value E12— 10R— 1M 610pieces 5.75
}/cw packSeachvalueE12—10R—1M305pieces  3.38
FW pack 10 each value E12—2R2—2M2730 pieces

'/2W pack 5 eachvalue E12—2R2—2M2365pieces

1W pack S each value E12— 1OR — 10M 365 pieces
2Wpack5each value E6— 10R— 10M 365 preces

2.5W=0221t0270R-available in preferred values 0.18
4W- 1R0t0 10K - available in preferred values 0.18
TW-047R 10 20K-availablen preferred values 0.18
11W = 1R0to 22K - avallable in preferred values 0.18
17W-1R0to 22K —avallable in preferred values 0.24
74LS148 1.28
74L8151 0.70
74L800 74L8153
74L5155
74L8157
74L5158
74L5160
74LS161
74L5162
74L5163
7408164
74L5165
74L8166
74L5168
74L8170
74L8173
74LS174
74L8175
74L8190
74L8192
74L8193
74LS8194
74L8195
74LS196
74L8197
74L8221
7418240
7418241
74L8242
7415243
CMO!

o
aN
ao

I I I Iy

»
Shb&..b&..@..b:.gub&h........

12 volt

unit

100 cell

plus
£1.85
p&p

©00000000000000422200000000
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PCLB2
PCLB3
PCLB4

-l

PCLB6
PCL805/85

38B8R8388L%

- wh D) -
1333333333133 33 bbb 333 3 Fh et 2 b b 34 E 4o

Soldering  Station
complete with 30W
or 40W lron (state
which) 67.95
XS25W Iron Kit/com-
plete with steel &
plug attached 10.00

0000000000000 0000000ONON0==220000000000000000000000000000

»
'S

L

witc eaner 1.
Circuit Freezer
Foam Cleanser
AeroKlene
Plastic Seal
Excel Polish

af

75p EACH
5 for £3.00

WIRE STRIPPERS

PICK-UPTOOL

'RING: All components are brand new and to full specifications. Please
add 65p postage/packing {unless otherwise specified) to all ordedrs then
add 15% VAT to the total. Min order £5.00. Either send cheque/cash/postal
order or send/telephone your Access or Visa number. Official orders from
schools, universities, colleges etc most welcome. {Do not forget to send for
our 1986 catalogue - only £1.00 per copy. All orders despatched by return of
mail.

NEW RETAIL 1000 sq.ft. shop now open Mon-Fri 9.00-5.00, Sat 9-12.00.

Universal
to charge PP3,

asabove 9.90
Antex15Wron 5.28
Antex18Wiron 8.50
Antex25Wiron 5.78
Antex elements

Antex bits
Antexstands
Soldersucker

Spare nozzles for
Soldersucker 0.83

charger
A,

C,D
PRICE £5=17

Antistat Spray
AeroDuster

S SIS
oo
ums——b-
anNoOmN®o

ner X
Fire Extinguisher
.08
Silicone Grease
Aero 4
Ditto Tube 1.64
Heat Sink
Compound £1.08
Solda Mop
0.12mm 0.74
Ditto0.06mm 0.76
NI-CADS
ACells« 95p each, 10
off 85p.
C Cells = 2.14-1.98
D Cells = 2,30-2,10
PP3 = 3.75-3.63




934 MHz PERSONAL RADIO

evada Range

Join the growing number of people

discovering this exciting radio band.

934 MHz offers 2 way high quality communications from 10 - 250 miles
(according to location/weather

l conditions).
<

|

POWER SPLITTER
Enables the co-phasing of any two similar 934 MHz
antennas to give an additional 3 DB gain.

LEAR AUTO/ SEARTH
A A

RN T A

THE CYBERNET DELTA 1 934 MHz TRANSCEIVER
Has been engineered specifically for the UK market using latest
“state of the art” technology.

® Sensitive RX (0.25 uV for 12 db SINAD).

£24*°

— —
HRA 934 L IN-LIN
GaAs FET
PRE-AMP

| A super newmltra-low noise pre-amp which
fits in line on any base or mobile
installation. Guaranteed to give a
staggering increase in received range.
Extremely low noise 0.7 DB NF. 20 DB gain.

»
'y i

~
4

£125

SWR/POWER METER
This precise and
extremely
accurate meter
features an
illuminated
scale, lowloss N
type connectors
and twin meters
for both power
and SWR
measurement.
Power 0-50 watts
in two ranges.

£89*

s < 5.!:‘ iv-
ey PN REMOTE

L WS—

® 16 memories available.
® Auto Manual scan and search facility.
* External 'S’ meter socket.

£355
+£5 SPECIAL DELIVERY

ANTENNA
SWITCH

High quality
weatherproof

Py

5o

masthead

HRA 900 ‘
L N
!
PRE-AMPLIFIER ~ 4
Super low noise
GaAs FET
pre-amplifier that
mounts at the
masthead. Low
insertion loss and

noise (typically 0.8

dB) coupled with ’

15dB gain enable -

this unit to double

the received range . F
of many sets. £139 98

(
.

—
mounting switch.

For switching 2
antennas with one
cable feed.

i

HAS-2
Remote DC

{
|
l switch for mast head antenna switch

\_

£59°°

£6~95

WR 900 SWR/POWER METER

AT

LD“

S i 6.
s

[ Alow costunit measuring powerto 100 watts in

[ three ranges. £4950

ANTENNAS

Manufactured to the highest possible specification.

1. PA7-E BASE COLNEAR
Gain 7.14 dBi stacked % array.

2, P714-RE

High gain gutter mount, mobile antenna.

£66
£44
3. P7-ME

High gain mobile magnetic mount antenna. £44
4 P7-E

High gain gutter mount mobile antenna. £44
5. G9OOA

Low profile. bolt thru mobile antenna. £25
6. G9OOR

Low profile bolt thru mobile antenna in black. £25
7. Tc 12L MKII 12 ELEMENT BEAM

A new aluminium version of our succesful

12 element loop quad. Galin: 18dBi. £49

ASK YOUR DEALER FOR MORE INFORMATION

Professional Series

OR CONTACT US DIRECT.

Telecomms, 189 London Road, Portsmouth P02 9AE. Tel: 0705662145 Telex: 869107 TELCOM G

Nevada 934 MHz Catalogue with full details and specifications of the complete range is available from Telecomms £1.00.




