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CQ de G8IYA

Sowho’s been reading the G8IYA editor-
jals and taking note then? Remember
when | said that schooichildren would
love to be able to communicate via.ama-
teur radio with a Cosmonaut on board a
space station, andget a QSL card posted
from space to prove it? No sooner said
than done — this month the UK "Woman
in Space’ on board the Mir space station
will be contacting arranged schools
throughout Britain on 2m FM — and
what a great boost this could give ama-
teur radio. | can see it now, in the papers,
on the news, in programmes such as
‘John Craven’s Newsround’ and even
‘Blue Peter'! The cry comes; “Dad, can |
go in for one cf these amateur radio
licences so | can contact tne Cosmonaut
amateurs who are up there ail the time? |
hear they've even got a permanent 2m
FM packet radio station up there which |
can link my computer up to.” Remember
whereyoureadit first(CQde G8IYA, HRT
January 1991}.

An International Hobby

When you read this, we'll just about
be recovering from our weekend at the
RSGB’s National Amateur Radio Con-
vention at the NEC, near Birmingham.
We extend a big ‘thank you’ to all our
readers who came and said ‘hello’ to the
HRT team, as you know we do take note
of what you tell us, and we try to publish
what you want us to. So why not tell us
what you’d like, also if you're active on
HF VHF Satellites, Packet or whatever,
drop a line to the appropriate regular
HRT columnist, either direct or via,. the
Editorial address. We know they'd like to
hear from you, and you could also get a
mention in the mag! | know for example
Ken G5KW would like to hear what
you've been working on 2m and 70cm,
and how about some photos of your
recent VHF/UHF contest station? Feed-
back from you is essential, and we're
only too pleased to read or forward the
many letters that arrive with us each day.

Our mail-order subscription depart-
ment has an even busier time, did you
know for example that right now they're
processing another Australian subscrip-
tion request every day on average! We
also extend a warm welcome to ama-
teursinthe USAwho may bereading this
for the first time, we know that in com-
mon with our readers throughout the
world you'll like the exclusive equipment
reviews we feature in HRT each month.
We have a ‘knack’ of getting hold of the
very latest amateur radio gear, often
before it's generally released, to give it a

Amateur Radio
in the Space Age

thorough and unbiased ‘going-over’ for
you to read. And not once has our resi-
dent equipment reviewer even had as
much as a free beefburger from any HRT
review equipment supplier in the past
years (in fact he often takes them out to
junch!)in connection with reviews — just
to show we try to be fair and unbiased!
{hang on, what's this, an SAE with the
review equipment manual on loan,
could this be a bribe?). Remember, by lis-
téning to what you say, we try to bring
you the information you want. Which
other magazine keeps their editorial
office phone line openuntil 8.30 pmeach
day, Mon-Sat? (yes, we'll even talk to you
on a Saturday night!). That's in addition
to the dozen or so HRT staff based at the
production/readers services head office
in Hemel Hempstead who work more
‘sociable’ hours, even though we often
drag them out to exhibitions and rallies!

Incentive Licensing

An interesting point came up at the
recently held meeting HRT attended at
the Radiocommunications Agency’s HQ
in London. Not just a mention, but a well
discussed statement was made of ‘addi-
tional’ privileges being offered in future

for UK amateurs who could show they

had appropriate credentials/experi-
ence, i.e knowledge of EMC matters and
so on. The RA told us they already have
items such as high power experimental
licences in hand, and the future could
see a wider range of opportunities. This
of course would enable amateurs to
expand the range of their current pion-
eering work. Inthe UK we've already had
many licence relaxations, together with
extra facilities like unattended packet
stations and radio controlled remote
operation of our station now being
allowed, so what of the future? The RA
are of course currently very busy getting
the Novicelicence goingsoall thisis, and
must be, for the years to come. This
period should of course allow amateurs
to think up some constructive ideas!

A mention at the meeting of ‘man-
datory Morse’ as the qualification for HF
operation not lasting for ever was also
made. The RA later confirmed to HRT
that although this is the current regula-
tion, indeed nothing lasts for ever and
thatitis the RA's intention to keep things
under constant review. Looks very much
like some people are keeping their eyes
firmly on the future rather than reminis-
cing in the past! So let's go full steam
with the Novice and get this well and
truly on the road, in the meantime make
sure you let HRT know what you'd like us
to bring up for the future. Through con-
structive discussion, things get done as
we’'ve shown, just leavingitup to ‘some-
one else’ pleases few people!
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Letter of the Month

Dear HRT,

In the April issue of HRT, there is a letter
from David Webb who wants to be allowed
to operate on the amateur bands without
sitting the RAE, which he refers to as
‘stupid’.

David Webb does not realise the
privileged position of the radio amateur.
The radio amateur is the only person who is
allowed to transmit, who does not have to
use type-approved equipment. Everybody
else, such as CB, PMR (private mobile
radio), yachtsmen etc, must use type-
approved equipment. The radio amateur
has to pass a technical exam, so that he has
some knowledge of what goes on inside his
equipment. This enables him, hopefully, to
be able to build, modify or repair his
equipment as required.

| see that David Webb has spent much
time in building TX and RX. Good for him,
since this experience gained, would have
stood him in good stead for the RAE. One

point puzzles me though. If he only wants
to operate, why has he spent his time
building equipment?

So David, pass the RAE, pass the
Morse, it’s not much to ask for and then
enjoy yourself operating.

J.P. Olway G3RMA

Editorial Comment

We have a various types of radio licences
to allow people to talk freely on the air,
one step beyond those requiring type-
approved equipment is the Novice
licence, where the accent is on ’learning
by doing’ to introduce newcomers to our
hobby, the more competent amateur
(demonstrated through passing a stiffer
examination) being allowed to use higher
power and a greater range of
frequencies. The ‘Black Box’ operator is
certainly here, but thankfully, radio
amateurs in many countries are allowed
to use homebrew equipment. Let’s trust
this continues.

Dear HRT,
If I want to speak to someone by radio you
would assume that a similar test to the
current UK driving test on the correct usage
and official regulations would be sufficient,
especially with all the modern
communication equipment available for
amateur radio on which one can get such
excellent service from good retailers.

But No! Out comes the red flag and the
‘get out and get under’ attitude prevails.
The theory needed is totally unnecessary,
and where does Morse fit in with satellites?
Bring the RAE exam up to date and let a few
older members of the community on the air.
If the road driving test was similar to the
RAE, the roads would be half empty. There
is abuse of the roads, but even the RAE
ticket doesn’t stop abuse on the airwaves.

David Webb's letter in your April 91
issue, hits the nail on the head completely.
Let those who want to get out their
soldering irons and pieces, but let us who
want to chat, do so also.
Yours faithfully
Peter Kendall

Editorial comment

So who’s going to set up the first
amateur radio type- approval (i.e. MOT
test) service then?

Dear HRT,

For a man who has been building TX and
RX for 20 years, David Webb has a very
unusual outlook on ham radio (letters page
April issue). People from all walks of life sit
and pass the RAE and take Morse tests, for
the joy of speaking and communicating
with like minded folk all over the world, not
just teachers and BT staff.

Is ham radio dying? | think not. David
must be living in a part of UK many feet
below sea level, and the call book gets
fatter. | hope to see his cailsign soon. Hil
Bill Hubbard, GOHUB

o ¢

Editorial comment

Some people take the RAE and Morse
test, then use black boxes and never
again touch a key or a soldering iron.
They also just want to communicate.

Dear HRT,

| see the whingers, whiners, | want
everything without having to work for it
brigade are out again. Drop the RAE, drop
CW, perhaps they should get the licence on
buying a transceiver or one years
subscription to HRT or even two coupons
from chocolate bar wrappers they think.
Stop moaning, a RAE pass will not make

one into a radio engineer, but will help one
operate with the minimum of interference
to other users. Regard it as a challenge, get
on with it, get it done and stop whining.
Perhaps those who cannot find CW on the
bands should buy new equipment or a
good reference book. Perhaps David Webb
should read the WT acts.

M. Charlton GOMDF

Editorial comment

Constructive ‘whingeing’ may not be a
bad thing, as times change and practices
must also lest we cease progressing
(constructive ‘whingeing’ stopped us
being forced to have the man carrying
his red flag walk in front of every car).
But no, you don’t get something for
nothing, the question is what is needed
in today’s age. There's always the
telephone for world wide
communication of course.

Dear HRT,
With reference to the author of the "att
the month” in 55
R. Gouldst

No-one not being
interested int nat, Mr.
Gouidstang, ist hobby’. Itis a

spare time i that | will have
to learn Mor > test, but what
really and trut point of it all?

If we mu two tier system then
the class A s decided by some
other mea r than a mandatory

Morse tes an already hear the howls and
screams of the old timers but fet me finish
by saying this; | served my time as an
electrician and most of the men who taught
me my trade had to do a seven year
apprenticeship. When | started work this
had been cut down to four years, but none
of the men said “Huh — | had to do a seven
year apprenticeship so you should 100”. |
think there are a number of amateurs out
there who would do well to take a leaf out
of their books.

John Hewitt, G7IFM

£10 for the Letter of the Month

Do you have something constructive to say on the state of amateur radio today? Perhaps you'd like to put your viewpoint to the readers, get
some discussion going, or give an answer to one of the issues raised? We'll pay £10 for the best letter we publish each month. So write in
with your views, to HRT, PO. Box 73, Eastleigh, SO5 5WG.
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. .. afe you listening
520, Tone 2 Over.. ..

Editorial comment

Right now, our VHF/UHF bands are
envied by commercial users around the
world, even more so than some of our HF
allocations. Has anyone (else) wondered
why 50% of UK amateurs don‘t go in for a
Class ‘A’? Maybe we amateurs should be
glad of the privileges bestowed upon us
by passing a relatively simple test such
as the RAE or the not-too-distant-future
Novice exam.

Dear HRT

As you can see, | am newly licensed, but |
have been a SWL since 1983. If we scrap the
use of the Morse code, we would loose a
very valuable form of communication. { am
certainly looking forward to studying for the
Morse test. | acknowledge that | have a long
and hard battle on my hands, but, in the
end, | hope, with a little patience, | will
become a class A.

As for David Webb in April HRT,
complaining about having to learn about
how a radio works just so he can talk on
2m, | say this. | started studying for the RAE
without a single knowledge of radio
practice and theory, eventually passing this.
My knowledge on radio theory is still
limited but has vastly improved on what |
knew before. if you think that the exam was
hard and should be made easier then it
would be the biggest mistake anyone could
do.

Making the exam easier would invite
appliance operators onto the amateur
bands with a free ticket and could cause the
end of amateur radio in this country. If
anything the exam should be made harder.
We don’t want it to end up like CB or do
we?

For anyone interested, | am only 24
years old and am an ex- CBer and
thankfully not a dirty mouthed music
playing lout.

Thanks for a super mag
Andrew Nevill G7JDM

Editorial comment
Everybody has their own interests in

T'mon the MoToRWAY,
ing out my new
MOTORCYCLE — MoBiLE !

What's my signal feport ?

Oh,1d say about 5
ond 9, with DOPPLER

radio, that why there are different
classes of hobby licences in the UK as
well as in many countries around the
world. We already have ‘incentive’ hobby
radio licensing here, as a gradual
extension in operating privileges such as
permissible equipment, frequencies,
power etc. Each to his own, I'll stick to
preferring modern communication
practices as a proposed way of incentive
licensing practices.

Dear HRT

| see that you have published a dealer’s
reply to my letter about excessive postage
charges on mail order items. The reply
suggested that some businesses are either
one-man operations or employ few extra
staff, | would have expected this to reduce
overheads and keep costs down.

Also it mentioned the 15 minutes that
it would take to process an order and the
need to charge for working out paperwork.
would think that the only extra cost
incurred on a mail order is posting the item.
If I had bought it personally in the shop
over the counter then | might have taken up
more of the shop assistant’s time, there
would still be paperwork to process. The
only extra cost is packing and posting. |
refuse to accept that this takes much more
time and certainly not two or three pounds
worth of time.

I wonder what the reaction would be
of the average customer in a shop if he
agrees to buy an item then is told that as he
has taken up ten minutes of the shop
assistant’s time and they will have to spend
more time afterwards in the office working
out VAT etc., and so there is an extra £3 on
the cost of the item. | am sure | know what |
would tell them. The 50% mark up that
there seems to be on amateur radio goods
sold in this country should be able to cover
any administrative costs.

Yours faithfully
J.M. Briscoe

Editorial comment
1 wish there was a 50% mark up — if

there was | wouldn’t be doing this,
instead I'd be selling rigs! if dealers
could offer you no extra charge for
carriage and handling, and still stay in
business, I’'m sure they would.
Remember that long-established
businesses don’t stay that way by
charging excessive prices coupled with
poor service.

Dear HRT,

i have been buying HRT for five issues now.
You keep stressing in your editorial that
new blood must be encouraged (I enjoy the
editorials very much) but quite honestly
some of us do not know about anything you
are mentioning, packet, DX transceivers,
what is G8IYA and so on? It's gradually
clicking together and | enjoy your magazine
very much even though almost all of it goes
over my head. | couldn’t even buy a scanner
from your advertisements because | reaily
didn’t know what | was buying.

I am intending to visit our local radio
club tomorrow evening so | will let you
know whether it is successful or not.) am
42 years old and still willing to learn.

Yours faithfully,
Howard Turner.

Editorial comment;

There's a wealth of information out
there, but knowing how to find it is
another thing. Through HRT, we’re
progressing this to show the many
facets of amateur radio, from low power
beginners’ gear right through to
pioneering propagation work on VHF
(the professionals even read HRT to find
out about this!). I'm glad you‘re going
along to your local club, one-to-one
contact with enthusiastic club members
can often be a great help, and | hope you
make many new friends. If you found
their details through HRT it's a sure sign
that the club regularly write to us to
enthusiastically promote newcomers.
Welcome to your new hobby, | trust
you'll enjoy it's many facets immensely!
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icom’s new IC-W2E goes one further
than it's predecessor the IC- 24E by
allowing simultaneous reception of two
bands, in a similar manner to current
dual-banders from other manufac-
turers, coupled with a variety of other
extra features. This means that while
having a QSO on one band, you can
listen out on the other for calls, evenin a
‘silent’ mode waiting for the correcttone
sequence, handy if you're listening out
fora given station you don’twantto miss
while still having a QSO on the other
band.

Twin frequency displays together
with separate volume and squelch con-
trols for receivers on both bands are pro-
vided, and in keeping with ‘intelligent’
control, even power on/off switching is
performed under microprocessor con-
trol. Together with this, the setevenhas a
built-in digital clock so you can control it
to automatically switch itself on and/or
off at pre-set times, no excuses for flat
batteries on the way home because you
forgot to switch it off when getting to the
officel

YDnswniore
OWeEeE

The transmitter provides 1.5W out-
put on high power and 0.5W on low
power on both 2m and 70cm when using
the supplied battery, plugging in an
external power supply or adding a
higher voltage battery pack increases
the transmitter output accordingly. The
set is nicely hand-sized without being
over-small, alarge LCD panelalso gives a
decent-sized readout of what frequency

12 please mention HRT when replying to advertisements

HAM RADIO TODAY JUNE 1991



you're tuned to on both bands. Individ-
ual S-Meter bar-graphs show you which
bands are active, a green ‘busy’ LED
lighting when a signal appears on either
band. A tiny multi-function key array
using rubberised buttons controls most
of the set’s parameters including fre-
quency entry, memory channel recall,
up/down tuning and the like, with a rot-
ary click-step knob on the top panel also
actingasa ‘tuning’ control for those of us
wholike things alittle simpler! Below the
LCD, the two larger-sized buttons switch
control of the ‘Main’ band (i.e. the band
controlled by the keypad/rotary knob)
between 2m and 70cm, a large ‘Main’
icon adjacent to the controlled fre-
quency being shown on LCD panel. A
pair of external speaker sockets are pro-
vided on the top panel, one combined
with an external mic socket, and by
plugging separate speakers {or indeed
stereo headphones with re-wired twin
sockets) this allows 2m and 70cm
received signals to be separated, very
nice!

If simultaneous twin-band recep-
tion gets a bit too much, you can of
course use the set as a simple single-
bander, switching between 2m and
70cm, by using the small side-mounted
‘Function’ button together with the
‘Band’ button. This ‘Function’ button
also doubles-up many of the keypad
functions, allowing you to do ali sorts of
clever things such as hide and recall
memory channels, preset the on/off
ratio of the receiver economiser and the
like.

Selective Calling

In common with many other sets
appearing on the market today, the IC-
W2E has facilities for DTMF selective
calling as well as DTMF encoding using
either the front panel keypad or by trans-
mitting pre-stored digit sequences from
memory. By suitable pre-programming,
this allows your receiver to remain silent
untilthe correct DTMF ‘code’ is received,
the sequence of 3-digitand 7-digit codes
being common to that used by some
other amateur equipment manufac-
turers to ensure compatibility between
sets — a welcome sign. For use with the
increasing number of UK repeaters
employing CTCSS, an optional CTCSS
modaule is available for internal fitment,
an encoder isn‘t fitted in European mod-
els although a 1750Hz toneburst is pro-
vided instead. This latter function uses
the ‘Main’ band button when used on
transmit, the set generating a 1750Hz
tone when this is pressed.

On The Air

The shape of the set made it quite
nice to hold in both my left and right

hands, in each case either my forefinger
or thumb being in a naturally correct
position for the PTT — some ergonomic
design must have been used here! Oper-
ating many of the front panel buttons
was a two-handed affair though using
the edge of my finger, many of the but-
tons being very tiny! The volume knobs
were also tiny — | had difficulty with the
2m volume due to the close proximity of
the BNC aerial connection.

30 memory channels on each band
are available together with the usual
scanning and ‘priority’ channel check
modes, so as usual | went about pro-
gramming these with my commonly-
used frequencies. This of course allowed
me to store repeater shifts in memory
channels where needed, to allow
‘simple’ operation using just the rotary
channel knob. This | often found essen-
tial, especially at night due to the total
absence of any key lighting - the back-
lightonly operating onthe LCD. However
the commonly- used buttons, i.e. up/
down scan initiation and ’‘monitor’
(squelch defeat together with listen-on-
input in the case of a repeater- pro-
grammed channel) were sensibly placed
along the left edge of the keypad, the
‘Light’ button being at the top right of the
keypad, all of which | became familiar

with after a while.

| normally had the set operating on
both bands while listening around, when
| received a signal | had to be quick to
check which band it was received on,
and then to push the appropriate ‘band’
button if necessary before transmitting a
reply! Apart from that minor limitation,
in general | found the set quite reason-
able to operate once | had set the vol-
ume/squelch levels. Exploring the user
manual in greater depth, | found that as
with other Icom handheids | could enter
a ‘Set’ mode to tailor some of the set's
features to my preferences, for example
the scan resume condition to either
‘pause’ or ‘timed’, and the CTCSS fre-
qguency if this option was fitted.

On receive, for such a tiny speaker
on the front panel | was amazed at the
good audio quality, even athigh volumes
when l used the handheld in my car, like-
wise on transmit my audio was
described as very good indeed, no need
for external speaker-mics here to get a
message across. | found the 2m sensitiv-
ity quite good using the set-top aerial
although the 70cm side was noticeably
‘down’ on my usual 70cm handheld,
however replacing the supplied dual-
band whip with a 70cm helical improved
matters slightly. The 1.5W level of trans-
mit power | found a bit on the ‘low’ side,
not surprisingly in use | could normally
receive stations far better than | could be
heard by them. | think | would be
tempted to fit a higher voltage battery to
get a few more watts if | were to use the
setregularly, using the low- power mode
{which may be set to 0.5W, 1.5W or 3.5W
with a higher voltage supply) for local
nattering.

At home, | found the rejection of
other strong on-air signals naturally not
up to that I'd expect from a mobile or
base station, the odd packet signal from
my nearby 2m node/BBS sometimes
de-sensitising the receiver, however one
must bear in mind it’s intended use as a
handportable here. The DTMF facilities
were quite useful for when | was listen-
ing outforaspecific station, the set ‘wak-
ing up’ as soon zs | was called with the
appropriate sequence.




| found the battery consumption
was quite reasonable with the usual bat-
tery ‘economiser’ operating in the
absence of received signals, a full charge
normally lasting me a day’s worth of
operation. With the supplied BP-83
600mAh battery, the manual telis me |
should expect just over 5 hours worth of
operation at 10% RX, 10% TX and 80%
standby, which seemed to be borne out
in practice.

Insides

The set is built from a plastic
moulded front, with a die- cast metal
rear panel acting as a heatsink for the
transmitter power amplifier modules.
After battling for a while to open the set
up (lots of tiny screws everywhersl), |
found it was made up of a pair of
screened plug-in RF units, one each for
2m and 70cm, both controlied from the
set’s main PCB mounted immediately
behind the front panel keypad. Very tiny
construction techniques are used,
although some adjustments are
accessible from the side of the modules|
believe fault-finding and repair reallyis a

job for the skilled engineer armed with a
good magnifying glass, associated
vacuum pickup surface-mount tools and
soldering equipment together with the
correct types of servicing extender lead

LABORATORY RESULTS:
RECEIVER;

Sensitivity;

Input level required to give 12dB
SINAD;

144MHz; 0.135uV pd
145MHz; 0.140uV pd
146MHz; 0.140uV pd
430MHz; 0.195uV pd
435MHz; 0.195uV pd
440MHz; 0.195uV pd

matrices. Either that or it's a module-by-
module throwaway job, no wonder user-
servicinginformationdoesn’tcome with
the set!

On receive, the usual tuned front
end is followed by down- conversion to
the first IF (30.856MHz on 2m and
35.8MHz on 70cm) where a pair of tiny
monolithic dual crystal filters are used,
then down to 455kHz and a small
ceramic filter, and demodulation to
audio using an MC3372 IF subsystem IC.
Individual synthesisers are used in each
module, the VCO being modulated,
amplified, and passed to the usual block
PA module for amplification to the final
transmit power level, a low pass filter
using discrete coils on each band being
used to reduce the level of transmitted
harmonics.

Squelch Sensitivity;

145MHz 435MHz
Threshold; 0.070uV pd (3dB SINAD)  0.100uV pd (4dB SINAD)
Maximum; 0.170uV pd (18dB SINAD)  0.180uV pd (15dB SINAD)

Adjacent Channel Selectivity;

in 12dB on-channel signal;

Measured as increase in level of interfering signal, modulated with 400Hz
at 1.5kHz deviation, above 12dB SINAD ref. level to cause 6dB degradation

145MHz 435MHz
+12.5kHz; 29.0dB 12.5dB
-12.5kHz; 36.0dB 49.5dB
+2bkHz; 66.5dB 63.0dB
-26kHz; 69.0dB 63.0aB
Blocking;

Increase over 12dB SINAD level of interfering signal modulated with
400Hz at 1.5kHz deviation to cause 6dB degradation in 12dB SINAD on-

channel signal;

145MHz 435MHz
+100kHz; 79.5dB 71.0dB
+1MHz; 85.5dB 76.0dB
+10MHz; 95.5dB 84.5dB

Intermodulation Rejection;

Increase over 12dB SINAD level of two interfering signals giving identical
12dB SINAD on-channel 3rd order intermodulation product;

145MHz 435MHz

25/50kHz spacing; 61.0dB 53.0dB
50/100kHz spacing; 61.0dB 53.5dB
Maximum Audio Qutput;
Measured at 1kHz on the onset of clipping;

3 ohm load; 175mW RMS

8 ohm load; 158mW RMS

150hm load; 115mW RMS
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Laboratory Tests Image Rejection;
The laboratory results again gener-
ally confirmed my on-air findings, these Increase in level of signal at first IF image frequency over level of on-channel
results are tabulated here in the usual signal to give identical 12dB SINAD signals;
HRT fashion to allow reader comparison
as required. The significant point on 145MHz 435MHz
transmit was that the harmonics were 75.0dB 72.0dB
exceptionally well suppressed, very
good for a handheld. The 2m deviation - —
was over the top, however to be fair this S-Meter Linearity;
could h’ave bgen a resglt of_the early 145MHz 435MHz
sample’ supplied, likewise with the fre- L . .
quency accuracy. Indication Sig.Level Rel.Level Sig.Level Rel.Level
S1 Sq. open — Sq. open —
S3 0.35uV pd -7.0dB 0.29uV pd -8.2dB
S5 0.45uV pd -4.7dB 0.37uV pd -6.0dB
S7 0.57uV pd -2.7dB 0.50uV pd -3.3dB
59 0.78uV pd 0dB ref 0.77uV pd 0dB ref
59+ 0.96uV pd +1.9dB 0.97uV pd +2.5dB
S9++ 1.39uV pd +5.1dB 1.52uV pd +6.4dB
quality | found very good on both trans- -
mit and receive, and the usual range of Current Consumption
optional accessories could makeitarea- Standby, (econo-
sonably versatile rig to have around. miser of) 135mA
RX, Mid Volume; 182mA
Our thanks go to Icom-UK for the ’ ¢
timely loan of the review sample. RX, Max Volume; 226mA
TRANSMITTER;
TX Power and Current Consumption;
Freq MHz Power 7.2V Supply 12.0V Supply
44MHz High 1.83W/890mA 5.15W/1.47A
Low 340mW/415mA 340mW/430mA
145MHz High 1.84W/885mA 5.20W/1.48A
Low 340mW/420mA 340mW/400mA
146 MHz High 1.88W/890mA 5.20W/1.47A
Low 330mW/415mA 340mW/420mA
430MHz High 1.66W/1.31A 4.46W/1.91A
Low 1.19W/1.06A 1.20W/1.03A
435MHz High 1.61W/1.26A 4.45W/1.87A
Low 1.20W/1.02A 1.20W/950mA
440MHz High 1.57W/1.24A 4.46W/1.84A
Low 1.20W/1.03A 1.20W/950mA
Harmonics;
145MHz 435MHz
Conclusions 2nd Harmonic; <(-90dBc -65dBc
3rd Harmonic; <(-90dBc <C-90dBc
A new step for lcom, a dual band o
portable with true twin- receive oper- gtz /l:/larmon/.c,. i'ggggc <-90dBc
ation. It’s fitted with a number of opera- 6‘th Harmon/.c,’ <—90dBC B
ting features to put it up with the latest th Harmon/.c,' <'9 dBC -
on-air practices used, CTCSS being 7th Harmonic; ~90dBce —

available as an option. Although | found
itan easy-to-hold size, some of the oper-
ating controls such as the volume knobs,

Peak Deviation; Frequency Accuracy

were rather fiddly to use and the lack of 145MHz 435MHz 145MHz 435MHz
back-lighting of the keys made it difficult 6.49kHz 4.96kHz +710Hz +1.68kHz

r to fully operate at night. The audio i i i
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What's the sensitivity of your 2m rig?
How would you measureitif you had the
available test equipment? What is a rea-
sonably good value for sensitivity?
Chances are that you are like me, since
you do not own the necessary test
equipment you can only guess how sen-
sitive your rig is.

I recently purchased a service
manual for my Kenwood TM-221A
144MHz FM transceiver, and the specifi-
cation sheet on the back page answered
some of my questions. First of all, the
sensitivity is listed as less than 0.2 micro-
volts pd for 12dB SINAD. More about
SINAD later. Second, squelch sensitivity
islisted as less than 0.1 microvolts. There
was no mention of blocking level or
dynamic range on the specification
sheet.

Now suppose you got lucky and
Santa dropped off a new commercial
test set, called a ‘Service Monitor’ in the
fand mobile industry, for your shack for
Christmas. With this $8,000 (£4,000)
piece of equipment you'd be able to

A typical Radio Communications Test Set

measure nearly all the parameters of
your 2mrig: sensitivity, squelch sensitiv-
ity, transmit frequency, receive fre-
quency, transmit deviation, and
sensitivity at 12dB SINAD. A typical ser-
vice monitor is an RF signal generator, a
step attenuator, an audio signal gener-
ator, a deviation meter, an RMS volt-
meter and an additional FM receiver all
rolled into one unit, as sometimes
‘acquired’ by radio clubs for ‘rig test’
nights and the like.

Some units have the signal gener-
ator calibrated in microvolts while others
list dBm output. So, before describing
how to measure the sensitivity of your
rig, let’s review microvolt levels and how
they compare with dBm levels.

First of all, nearly all voltage and
power measurements made on VHF

communications g
impedance system. Tne generators have
an output imped ¥ 50ohms, your
rigs assume a o load, and most
aerials are made to be tuned to 50 ohms.
Secondly, whilst power measurements
for transmitters and amplifiers are made
in Watts, most recesiver and signal
measurements are made in milliwatts. in
fact, a typical signal arriving at your VHF
aerial would be measured in tens of
microvolts, equivelent to several pico-
watts!

Since received signals are so small,
it's become standard and convenient to
make measurements relative to a signal
of one milliwatt. Hence, most measure-
ments are listed as so many decibels
{dBm) relative to the milliwatt power sig-
nal. For example, a 0.22V pd signal is
equivalent to a one milliwatt power sig-
nal with a50ohm load. Checking Power =
VrmsxVrms/500hms=0.22x0.22/50=
0.001 Watts = a milliwatt.

Ingeneral, levels relative to the milli-
watt can be calculated by the following
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' SicmA Euro-Comm |

Importers of Communication Equipment
Manufacturers of Antenna’s & Accessories

AMATEUR-SCANNERS-ANTENNAE-CB
* NEW NEW NEW #
7T T Sy ARDS00

» 2016 Channels. [MHz o J3MHz
» AM.FM. WEM & BPO for SSB. CW
» A1 Scan Barks

B {6 Search Banks .
» RS232 Port Builtin =

» Continuous Coverage

ARI1000 BLACK JAGUAR

Now availabie from 3MHz 2. BJ200 MKIII

OUINNMHz. 26-30/50-77/115-178
o 200-280/360-520 MHz

SU3 1A00MHz

£189.99
tp&p

N O]
£249.00 +p&p
FREE with all Scanners sold via Mail Order — DISCONE ANTENNA

| SIGMASE1300 —/ —~  SIGMASE700
20 1300MHz Receive AR 70 700MHz Receive

u‘ Transmit 0. 14,430, 7/ Fransmit 70 S00MHz
900, [200MHz input -~ L Max Power on
i power 1 200 watts transmit 300 watts
: i e Shohms impedance 30 ohms
5;39.93+p&p £24.99 +p&p
Mail Orider: Cheggues and PO e pavahle to Siwma Enro-Comn

TRADE ENQUIRIES WELCOME

Sigma Euro-Comm. Unit 14, 272 Montgomery St. Birmingham Enterprize
Units, Sparkbrook, Birmingham B11 1DS. Tel/Fax: 021 766 8146

K. W. COMMUNICATIONS
LIMITED

COMMUNICATIONS CENTRE,
CHATHAM ROAD, SANDLING, NEAR MAIDSTONE,
KENT ME14 3AY '

Visit “The Emporium” at Sandling (near M20/A229 turnoff) or fast
delivery by our mail/phone order service.
Visa/Access/MasterCard

ALL YOUR REQUIREMENTS UNDER ONE ROOF

We stock:
TeriTec. Kenwood, Icom, Yaesu, Navico — HFVHF/UHF Transceivers
Kenwood, Icom, Yaesu, Lowe — Receivers
TenTec, Kenwood, Amp, Icom, Yaesu — Linear Amplifiers
Butternut, CushCraft, Hy-Gain, Jaybeam, CTC, KW — Antennas
MFJ, TenTec, Kenwood, icom, Yaesu, KW — Antenna Tuners

Accessories:
Antenna Switches, Dummy Loads, Power Supplies, Wire, Cables,
Hardware, Keys and Keyers, Microphones, KW Trap Dipoles,
G5RV's, Insulators, Test Meters, VSWR/Watt Meters, Plugs,
Sockets, Baluns, Books (RSGB-BABANI), etc etc.

WRITE OR PHONE STATING YOUR INTEREST AND WE SHALL
BE PLEASED TO SEND PRICE LIST AND BROCHURES.

Phone: (0622) 692773  Fax: (0622) 764614
Telex: 965834

formula, dBm level = log {20 {Vrms x
Vrms)). Saying it another way, the power
level of a received signal relative to aone
milliwatt signal would be dBm level = 10
log (power of that signal / one milliwatt).
Table 1 shows the range of dBm
values that correspond to Vrms values.
For example, a fully readable but weak
FM signal might be about 2 microvoltsin
value. According to the table, or by using
the above formula, this corresponds to a
-100dBm tevel. As another example, a
very strong signal of about 66 microvolts
would correspond to a -70dBm level.
With that in mind, let’s unpack that
service monitor Santa supposedly

of your rig. Then the speaker output of
your rig is attached to the ‘input’ of the
monitor.

We're going to use the service
monitor to provide a weak signal to your
rig, and increase that signal until your rig
responds with a strong enough audio
signal as shown on the monijtor. First
however, set your rig to, say, 145.01MHz.
Then set the signal generator of the ser-
vice monitor also for an output of 145.01,
now set the switch to the SINAD posi-
tion, or audio monitor position. Then
increase the RF output of the generator
until the audio level on the monitor reads

12dB SINAD on the meter. Once it does,
note the level of the RF output, that's
your receiver sensitivity. For my rig, the
output measured -120dBm (or 0.2 micro-
volts pd) when the audio reached 12dB
on the audio side. | also noticed that the
squelch broke atabout 0.1 microvolt, asit
should.

You might be saying to yourself at
this point, “Gee, that’s a lot of bucks,
$8,000, to do that straightforward sensi-
tivity measurement!” Agreed. But keep
in mind, the service monitor is used for
many other uses, and can be a handy
device if your club can ‘borrow’ one!

brought you and measure the sensitivity Table 1 V pd versus dBm, 50o0hm system
of your 2m rig. Following Fig.1, our first
step is to connect the rig to the monitor. V pd uV pd dBm Input signal comment
The output of the monitor, its RF signal
generator, is attached to the aerial input 7.07E-01 707200 10.00
2.22E-01 222060.8 -0.06 0.22V pd, TmW
SERWEE 6.97E-02 69727.09 -10.12
MONITOR 2.19E-02 21894.30 -20.18 extremely strong
6.87E-03 6874.812 -30.24 near blocking range
FREQUENGY o 2.16E-03 2158.691 -40.31
METER 6.78E-04 677.8289 -50.37
2.13E-04 212.8383 -60.43
1 g 6.68E-05 66.83122 ~70.49
out IN 2.10E-05 20.98500 -80.55
6.59E-06 6.589291 -90.61
2.07E-06 2.069037 -100.67
RE AUDIO 6.50E-07 0.649677 -110.74 0.6uV pd
GENGTTOR RESPONSE 2.04E-07 0.203998 ~120.80 0.2uV pd
6.41E-08 0.064055 -130.86 near noise floor
P o SPEAKER dBm = 10*log (20*(Vrms)exp2), for 500hm system :|
0.15 to 0.50 uV pd for 12dB SINAD typical sensitivity
{ #METRR RiG ‘ 0.05 to 0.25 uV pd for squelch sensitivity




Many packet radio operators use a
stand-alone Terminal Node Controller
(TNC) plugged between their com-
puter's RS-232 communications port
and a transceiver. However, once some-
one becomes 'hooked’ and decides to
expand their horizons somewhat, a sys-
tem more integrated with the host com-
puter can often bring benefits. Ask many
packet BBS and node system operators
what TNC they use, very often they'll say
‘a DRSI card’. So what is one of these
strange-sounding things?

DRSI stands for Digital Radio Sys-
tems Incorporated, their PC- Packet
adaptor system being commonly called
a ‘DRSI card” amongst the packet frater-
nity. It's built on a half-length PC card, as
such it simply plugs into one of the
expansion slots on an IBM PC or com-
patible. Without using any of the com-
puter communications ports, it acts as a
TNC in itself, used in conjunction with a
Terminate-and-Stay-Resident (TSR) pro-
gram that comes with the unit.

Three types of adaptors are curren-
tly available;

Type 1 — This has one 1200 baud VHF/
UHF radio port and one RS232/TTL ser-
ial port (to allow connection of an
external modem if required).

Type 2 — Two 1200 baud VHF/UHF radio
ports on this one, the favourite for BBS
and Node sysops and the one tested in
this review.

Type 3 — This comes with two external

RS232/TTL modem ports for add-on
modem connection.

An externally mounted HF modem
is available from DRSI, and homebrew
and commercial 9600 baud and PSK
modems are of course also available.

With many computer systems
accessories, associated ‘bundled- in’
software often forms a major selling fea-
ture even when this can also be obtained
elsewhere. With the DRSI card, no less
than four disks worth of software come
supplied, enough to keep anyone busy
for a while. The software is logically
selected to benefit the probable users of
the card, that of packet sysops, and com-
prises;

1) Memory-resident software for the
card, allowing you to run packet in ‘back-
ground’ without such programs as
Desqview. Providing up to four simulta-
neous ‘connect’ scresnswith a ‘monitor’
screen available in connect mode, the
usual features st as digipeating and
gateway operation zre available, with
full duplex use for satellite operation.

2) 'BB’, the multi-connect Bulletin Board
system by AA4RE, 1o provide a mailbox
system from your station.

3) G8BPQ Node software, the famous
network node as often seen on packet as
well as described in HRT's 'Packet Radio
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RAYCOM

COMMUNICATIONS SYSTEMS LIMITED

Telephone

KENWOOD
TS950 SD....ooovn £3199
TS950S.........coocein £2499
TS940S............c £1995
TS850S New!........... £1295
TS440S.................... £1138
TS680S.........ccove £ 985
TS140S................... £ 862
TS7THE. ..o £ 898
TS790E. .. £1495
TR751E. .. £ 599
TM241E . £ 289
TM702E . £ 4869
TM731E.... . £ 665
TH26/27E. .. £ 249
TH77E........ccccccs £ 389
R5000......0.cccvviiinne £ 875
TR2000.........c......... £ 595
RZ1...., £ 465

International House
963 Wolverhampton Road
Oldbury
West Midlands
B69 4RT

021-544-6767

Showroom hours 9.00am-5.30pm
Sales Hotline 021 522 0073
Fax 021 544 7124
Ray G4KZH, Tom G6PZZ & John G8V1Q
At Your Service!

WITHOURRECENTAPPOINTMENTASKENWOOD DEALERS, RAYCOMNOW OFFER
YOU REAL ONE-STOP SHOPPING FOR ALL YOUR COMMUNICATIONS NEEDS

ICOM

YAESU

FT470 (inc Bat & Charger)
FT411 (Inc Bat & Charger)
FT811 (Inc Bat & Charger)

OTHERITEMS
£2625 Navico AMR 1000S
... EPOA | NewlowPrice... WAS£2989...NOW £249
. £1599 | LOWE HF225........ccccccvvvnen. £425
£ 849 | AOR AR3000

... £1195
...£ 995

FRGI600/2 (T6 950MH2)......
FRGIB00/5 (100KHZ-950MHz). € 625

AOR AR50.....

-.£ 649 | AORAR900....

£ 479 | MVT5000.....

..... £ 499 | MVT6000.....
R535....c.oooeereror

o £ 429 | TOKYO HX240.....oorrce £249

_____ £ 430 | ROYAL1300.........cccoorvvrrrern. £ 59

----- £ 265 RADIO TEK HF MOBILE

..... £ 280

£ 549 | AOR AR2002

AOR AR1000

COMING SOON

We sell much, much more than we can show in this advertisement.
Other brands include: ADONIS, REVEX, MALDOL, MFJ, CUSHCRAFT, JAYBEAM, SEM, SONY, SIGNAL.
Please send £1.00 for full information. Ask for our latest second hand list — always full of bargains!

Roundup’.

4) TCP/IP by Phil Karn KA9Q, the packet
networking system that several groups
are using around the country.

Hardware

Packet technical boffins may like to
know that the card is powered from the
PC bus, no external power supply is
used. The 1200 baud modems have an
adjustable audio output of between
5mVand 100mV RMS, the modem sensi-
tivity on receive being adjustable
between 50mV and 750mV RMS, i.e. it
should match most rigs! A 9 pin DB-9
connector on the rear of the card is used
for the radio interface, so you can plug
your transceivers in and out without
unplugging the card. If you want to plug
an external modem into the appropriate
card, you can vary the card’s output
baud rate between 300 and 38,4000
baud, quite a range!

In Use

The card comes with a user manual
with several pages detailing interrupt
settings, chip register addresses and the
ike together with DIP-switch settings
and software tests for available com-
puter interrupts. However a ‘quick start’
section details how to get going in most
zzses by simply plugging in, installing

the software, and connecting the radio
up. The system needs as a minimum an
IBM PC, XT, AT or compatible with DOS
version 31, 3.2 or 3.3, together with twin
floppy disc drives (or one floppy and a
hard drive) together with at least 384k of
usable RAM. For most packet ‘system’
users this won't be a problem, however
users of single-drive computers take
note!

The supplied TSR ‘driver’ software
provides a number of useful pop-up
menu features, the computer ‘Alt’ key
combined with a keyboard letter allow-
ing a number of options such as a con-
nect menu, printer on/off control,
function key list, ASCIl and YAPP file
exchange, received text review, and a
‘DOS gateway’ function to let you out of
the packet program to do other things
with your computer.

For myself, | used the card mainly in
combination with BPQ node software to
provide a dual port network node on 4m
and 70cm together with a direct link with
DX PacketCluster BBS software also resi-
dent in the computer. The use of these
software packages are of course a fea-
ture in their own right, having of course
been detailed in HRT in the past from a
packet user’s point of view. Briefly how-
ever the supplied system allowed me to
run the dual band network node as well
as allowing ‘personal’ connects, and

also to connect another TheNet node
operating with an external ‘stand alone’
TNC into one of the computer’s RS-232
ports. While all this was going on, | could
use the computer for word processing or
even the other RS-232 port to link into
my local amateur’s ‘tandline’ BBS for file
exchanges at a rather faster rate than
on-air packet!

Conclusions

The DRSI PC-Packet Adapter will
appeal to the packet ‘system’ operator
requiring possibly greater flexibility than
attained with external TNCs, for
example using the computer’s built-in
memory rather than on-board TNC
memory and the like, together with
‘freeing’ one or more RS-232 ports on
the computer for other uses. As the TNC
will not function without the PC being
switched on, it may not appeal to the
‘occasional’ packet user, also remember
it needs an IBM PC or compatible rather
than any type of computer used simply
as terminal emulator. However for it's
intended use in a ‘system’ application, it
provides a cost- effective and flexible
answer for the existing or budding BBS/
Node sysop.

Our thanks go to Amdat for the loan
of the review unit.
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Hooking Up Tc;
Packet

Like many radio amateurs, | wanted totry
the increasingly popular mode of VHF
packet. It's certainly a much discussed
mode, both on the air and in print. |
figured that since I'd been using,
upgrading, and generally keeping up my
own XT-turbo clone computer for more
than three years, the hook-up of a TNC
between the PC and my lcom IC-28H
mobile 2m FM rig should be a breeze.
After all, isn’t familiarity with the com-
puter supposed to be the hardest part? (I
heard that chuckle!). Well, that's what |
thought before | got into the project. |
guess | mightas well admit up front that |
found hook-up of the TNC to be anything
but a breeze! This article’s purpose is to
keep that from happening to you.Butl'm
getting ahead of myself. First you need a
TNC.

A casual glance at the totals column
of my bank account quickly pointed me
inthe direction of something besides the
fancy multi-mode TNCs, each of which,
to be sure, | wanted. Using the time-hon-
oured method of endlessly checking
every ad and article in amateur radio
publications, | finally settled on an AEA
PK-88, this looked like it had everything
needed for getting on VHF/UHF packet,
and it was widely available at a modest
cost. Best of all it had a Maildrop, a way
for others to read messages from me or
leave messages for me whiie the PC was
doing something else or even switched
off. There are, as |'ve already mentioned,
other TNCs available with comparable
features and more. Take your pick.

Before we get any deeper into the
subject I'd better mention that this
article isn’t a testimonial for the PK-88,
XT clone, or IC-28H. It's about hooking
up the TNC of your choice between your
computer and your VHF rig, about get-
ting started on packet from the ground
up. Not very long ago | was a beginner
too, thus the PK-88 is the single TNC I'm
familiar with, the XT clone my computer
of choice, and the IC-28H my lone 2m rig.

For VHF/UHF packet you’ll need a
computer with an RS-232C serial data
port, a properly terminated shielded ser-
ial cable, a communications software
program, a TNC and power supply, and
your 2m or 70cm FM rig and its power
supply. Plus naturally, a few other odds
and ends I'll get to as we go along.

Many, perhaps most, computers
will work fine with available TNCs, but
your computer must either have an RS-

Trip Neisler KC4KLS tells
us of his first steps in the

Juture of

Amateur Radio

232C serial port or be adaptable to RS-
232C specifications. No R$-232C port or
adapter, no packet (although some TNCs
provide TTL level interfacing as well —
Tech Ed). It's not really as necessary to
understand what an RS-232C port
actually is, you just need to be sure your
computer either has one or is adaptable.
Check your computer’'s manual first if
you're not certain.

An RS-232C serial port was stan-
dard equipment on my XT clone,
included on an internal expansion card.
It's accessible at the rear of the com-
puter, using a DB25M connector. A
DB25M connector is a 25 pin male con-
nector, as opposed to a DB25F, whichisa
25 pin female connector. That is, the
male connector has exposed pins, the
female connector has holes arranged in
acompatible configuration. You'llneed a
suitable cable, wired up as showninyour
TNC manual. A local computer retailer or
your TNC dealer should be able to pro-
vide whatever cabling you require, also
many mail-order firms stock cables. Any
cables should be of the shielded variety
to minimise the very real possibility of
RFI problems.

Next on my list of essentials is a
communications software program. If
you have a telephone modem installed
in your computer system and use it with
a communications program to log on to
telephone bulletin boards, or whatever,
then you already have all the software
needed for packet. On the other hand, if
that last sentence lost you, then you're
going to need to locate a communica-
tions software package. All the major
TNC manufacturers offer software pack-
ages for various computers. The only
one I've looked at is AEA's for the IBM/
compatible, and it’s a menu driven pro-
gram that greatly simplifies packet
operation, there are of course many
others. Whichever program you event-
ually have, it wouldn’t hurt to read the
documentation before diving in head
first!

At this point, if you've obtained a
TNC plus its power supply, and your
2m/70cm FMrigis ready to operate from
your computer’s location with a suitable
aerial, feeder and power supply, then
that takes care of the main components.
Now comes the part | dreaded the most,
hooking all this stuff together to form a
working packet station without acciden-
tally destroying anything during the
initial power up, also known as the
‘smoke test’. I'm referring to installing
the small, multi-conductor shielded
cable that goes between the rig and the
TNC, you know, the one included with
the TNC, the one needing amic plug cor-
rectly attached at each end.

My PK-88 came with an 8 pin plug
for the TNC's end of the cable. Radio
Shack stores here in the States (Tandy in
the UK) stock one just like it, so | bought
one there for the rig's end of the cable.
You'll need to locate a suitable mic plug
or connector for your FM rig. I've heard
that many amateurs can precisely solder
conductors to a mic plug in the dark with
one hand tied behind their back, but for
those of us without the magic touch I'm
goingtoexplaintheway | doit. We'll start
with the TNC's end. First, determine
which pins to use, your TNC manual wilt
have thisinformation. Lightly tinonly the
lugs your manual specifies, using a low
wattage soldering iron. By the way, tiny,
hard to see, numerals on the insulator
section of the mic plug provide a way to
identify the pins. Now gingerly trim
about 25mm of the outer insulation from
oneend ofthecable.If younickany of the
conductors, start over. Separate the
newly exposed colour coded wires, strip
about a 5mm of insulation from each,
then lightly tin the conductors. Right
now, before doing anything else, slip the
metal section of the plug, clamp first,
over the cable, followed by the softinsu-
lating sleeve you should have found on
taking the plug apart. There is no worse
feeling than finishing up a super neat
solder job on a mic plug only to discover
the plug body resting comfortably onthe
work bench! Don’t ask how | know this.
Since it’s unlikely colour coding is stan-
dardised among the different manufac-
turers, follow your manual’s
instructions. After all the wires are accur-
ately connected and everything cooled
down, slide the soft insulator over the

lugs, followed by the plug’s body.
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Fig 1. Typical RS-232C to TNC
connections

Screw in the set screw and tighten
the clamp. Be sure to identify this plug as
the TNC end by marking it with a felt-tip
marker, a piece of tape or something.
Easy enough, right?

Attaching the mic plug at the rigend
is just another application of the proce-
dure described above. Don’t forget to
slide the plug body and soft insulator on
first! Once again, be sure to read and
understand your manual’s instructions
before you start making connections.
One other note; receive audiois available
at the mic plug’s socket on some rigs,
including my |C- 28H, and can be con-
nected using one of the conductors in
this cable. If your rig doesn’t have this
feature (and apparently many don’t,
judging from the wiring diagrams I've
seen), then connect to the external
speaker socket on your rig.

Before setting your completed
cable aside and moving onto the next
task, take a moment to test your fresh
connections. Get your multimeter (you
do have one of these don’t you?) and
check and double check each connec-

tion. Don’t forget to look for the possi-
bility of shorts between the pins.

Okay. Withthe hard part behind us at
last, the final bit of preparation is con-
necting your adequately rated power
supply, as determined by your manual,
to the TNC. For my TNC this takes a coax-
ial power plug, which, along with five or
six feet of two conductor cable, was also
supplied with my PK-88. My operating
manual stresses that the positivevoltage
from the power supply must go to the
plug’s centre pin, others use the reverse.
Determine the required polarity for your
TNC from your manual and wire up this
final connector.

The moment we've been working
towards is here. With everything
powered off attach your shielded RS-
232C cable to the RS-232C ports at both
the computer and the TNC, and connect
the multi-conductor cable between the
rig and the TNC, making sure the TNC's
endis atthe TNC if these use similar con-
nectors. If needed, attach the receive
audio cable between the TNC and rig.
Plug in the TNC power cable, leaving the
power off. Check your FMrig’s hookup to
it's antenna and power supply.

Now boot up your computer, then
foad and run your communications pro-
gram. Use the communications program
to properly configure the RS-232C serial
data port, this step isimportant because
it ensures that the TNC and PC under-
stand each other For my setup it's
1200,7E,1, but some software needs
1200,8,N1 and other software may
require yet another set of parameters.
Turn on your rig and adjust it for simplex
operation on an active packet frequency.
Around here, 145.010MHz, the almost
always busy national packet frequency,
is a good place to start, in the UK
144.650MHz, 144.675MHz and
432.675MHz are the places to be. Check
one last time that everything’s as it
should be. Power up the TNC and smile
while it writes its opening message to
your monitor. When ‘cmd:” appears type
MYCALL KC4KLS (enter your call here
instead of mine, of course), then hit the
carriage return.

Now you're hooked up to VHF/UHF
packet! An adjustment ortwo to the TNC
mightbe necessary and there are ajillion
commands to decipher .......... but that’s

-

another story.
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NOVICE NOTES

Check that Earth

For a station earth, many amateurs
use a single earth stake and leave it at
that, then realise they aren’t getting out
on the LF bands as well as G3 down the
road who has even less wire in the sky.
With any end-fed aerial, the power out-
put from your transmitter divides itself
between the aerial and the earth in the
ratio of their relative impedances. As
short aerials have a low impedance, the
resistance of the earth can have a signifi-
cant effect on the performance of the
overall system.

Improvements

Improving your station earthing
system normally boils down to burying
as much metal as possible, but there
seems to be a dearth of information on
how to make any quantitative assess-
ment of the earth which has been so
laboriously obtained. | was recently
faced with this problem when | experi-
enced poor results on 160m, burying
15m of wire under the lawn showed an
immediate benefit as did two further
wires buried in succeeding weeks. The
problem then was to determine how
many more buried wires would be
necessary, the answer being to measure
the earth resistance.

For this, disconnect the earth wires
from your rig and separate them. The
resistance between any two wires can
then be measured, each figure obtained
being the sum of the earth resistances of
the two wires being measured. As | had
three separate earths, let’s call them A,
B, and C, then three different readings
were obtained. From these, three equa-
tions were written, i.e. A+B=Xohms, B+
C =Y ohms, and A + C = Z ohms. By
simple algebra, the values for each earth
resistance could be calculated.

If you're not able to separate your
earth cables, a couple of temporary
earth wires can be used, or indeed a
single metal stake driven about Tm into

Brian Kendal G3GDU
checks HF earth resistance

the ground should be adequate. Any
normal meter should be suitable, pro-
vided that it's capable of reading resist-
ance values below 100 ohms with
reasonable accuracy.

As the earths are parallelled in use,
the overall earth resistance can then eas-
ily be calculated. In my case, A+ B =50
ohms, B + C = 45 ohms, and C + A =60
ohms giving approximate values for A, B
and C of 33, 18 and 28 ohms respectively.
When in parallel these gave an overall
earth resistance of about 8 ohms.

It's now possible to go a stage fur-
ther. My transmitter has a measured out-
put of 10W and the aerial current was
measured at 0.6A.AsP=Ix[xR,10=0.6x
0.6 xR, therefore R=10/0.36,i.e.28 ohms.
With the earth resistance calculated as 8
ohms and the total as 28ohms, the
impedance of the aerial must be 20
ohms. As transmitted power distributes
between aerialand earthin proportionto
theirrelative impedances, then 20/28ths
of the transmitter output was being radi-
ated, i.e. about 70%.

More Earth Wire?

At this point we could come back to
the original question as to whether more
buried earth wires would be advant-
ageous and, if so, how many. It would
seem that a likely resistance for each of
my earth wires would be in the region of
30 ohms, hence two additional wires
would reduce the overall earth resist-
ance to just over 5 ohms, four would
bring it down to 4 ohms, giving efficien-
cies of 80% and 83% respectively. The
taw of diminishing returns becomes evi-
dent. Had the aerial been a short loaded
whip, with an impedance of say 5 ohms,
the addition of more earth wires would
have been well worthwhile.

By measuring the resistance of the
station earth, as well as assessing the
overall efficiency of your aerial system,
it's also possible to determine when fur-
ther effort will bring little benefit.
Remember the moisture content of the
ground will vary through the year poss-
ibly causing a considerable fluctuationin
the earth resistance, hence only by tak-
ing measurements over an extended
period will a final decision be possible as
to the ultimate form to which your earth
system will take.

RESISTANCE C+A

THE RESISTANCE
MEASUREMENTS WHICH ARE
NECESSARY IN ORDER TO
DETERMINE THE STATION
EARTH RESISTANCE

CHECK THAT EARTH

RESISTANCE A+B

PERMANENT
STATION
EARTH (A)

TEMPORARY EARTH (C)

TEMPORARY
EARTH (B)

RESISTANCE B+C

1.
L ' Fig 2.

POINT OF MEASUREMENT

LAYOUT OF EARTH WIRES AT G3GDU’'S QTH
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Radio Criminals no Longer? - Coming
Soon!

In past months, we’'ve been showing that the UK law on
scanners could be described as a mockery. Handheld receiv-
ers listening to airband communications for example are
blatantly advertised and sold in the high street, newspaper
ads, and even in mail order catalogues, the accompanying
descriptions encouraging the potential purchaser to becomea
criminal by using them to - gasp - listen to aircraft communi-
cations! So little Johnny

NE=R=NATIONAL

over the airwaves, and can easily be overheard on a simple
receiver.

In a recent interview with Bob Kay of Monitoring Timnes, a
USA publication, NBC news asked him; “Do you listen to
cellular phones?”, Bob replied “Sure, but not very often”. They
asked him what equipment he used to listen to cellular
phones, his reply being “I usea 27inch Panasonic TV sef, model
number CTL 27815”, adding that listeners could also monitor
cellular phones on a Sony, General Electric, Zenith...they
interrupted; “Don’t you use a scanner radio?”, the reply being
“You don’t need to buy a

who goes up to the local
airport observation plat-
form to see the planes,
and takes with him his
£9.99 receiver and listens
tothegoings-on, instantly
becomes a criminal. This
is because it's currently
against the law in the UK
todo this,and it'sno won-
der thatreaders in certain
other countries fall over
laughingat the current UK
position on this.

Now we at Scanners
don’t just sit around and
make noises, we get out
and do something about
it. At a recent meeting

scanner radio tomonitor cel-
lular phones. Simply con-
nect a standard UHF bow—

tie zm‘em,n to vour hl‘t i-

no law, here at least, to
prevent you owninga re-
ceiver to tune into any-
thing you want to (al-
though the UK TV licens-

with the UK Radio com-
munications Agency (the
UK radio licensing au-
thority), the Consultant Editor brought up thxs subject, and
guess what? The RA agreed that it was daft to stop “Little
Johnny listening to aircraft on his scanner” and that right now
there’s “something going through the Home Office” to clearupthe
situation. The RA added that this was mainly as a result of the
editorial coverage on this matter being published in maga-
zines such as ours. So then, it looks like the law may soon
allow us to do what we've been doing for years, without fear
of getting our sets confiscated. Unlike one poor chap in
Hampshire who had his set seized and was charged with
“obtaining information he was not authorised to receive”.

Cellular Reception on your TV

In the USA, activities such as listening into cellular telephone
conversations are regarded by some as the seedy end of scan-
ning, with people purposely going out and buying specialised
equipment to listen in to these conversations. It's also at-
tracted the attention of the UK press with some scanner users
being likened to electronic snoopers, however the main result of
this has just been to show previously ignorant cellular phone
users that their conversations are indeed being transmitted
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Are aircraft listeners breaking the law?

ing people want you to
buy a licence from them
to install equipment to
receive certain TV broadcasts). It's just currently against the
law to deliberately listen into some things, and if you acciden-
tally overhear anything you’re not allowed to receive, like
when you're tuning around for legitimate signals and some-
one’s two-way radio conversation breaks through, you sim-
ply shouldn’t tell anyone except the people stated in the
current UK Wireless Telegraphy Act.

But should we be allowed to listen to what are, to all
intents and purposes, private cellular or other cordless tel-
ephone conversions? Or should every user be made aware
their conversations aren’t private? An interesting fact came
out from our last reader’s survey, not one Scanners reader
gave cellular listening as something they wished to see cov-
ered in great detail, but rather other forms such as aircraft and
marine communication, which we're pleased to do through
our pages. Reviews came fop of the list, and you'll see we
constantly respond to this with the very latest sets to hit the
streets. It looks like our readers seem to think cellular conver-
sationisboring listening. Instead they tune to moreinteresting
signals from orbiting space stations, the local coastguard and
air traffic controllers.




The PRO-2006

N

Smart table-top appearance suitable
for lounge or ‘shack’.

Rear panel connections together with
the battery holder for memory
backup.

ealistic’s PRO-2006 "Top-of-

the-range’ scannerlooks vir-

tually identical to its pred-

ecessor the PRO-2005 (re-

viewed in the Nov 89 is-

sue of Scanners). The

PRO-2006 model adds Realistic’s ap-

propriately named ‘Hyper Scan’ to the

features provided, in this case a maxi-

mum channel scan rate of 26 chan/secis

offered to allow you to search some-

what more quickly through the 400

memory channels offered, thus reduc-

ing the possibility of missing a signal

while the set is busy checking other
frequencies.

The scanner covers the frequency
range of 25-520MHz and 760-1300MHz,
with reception modes of AM, FM, and
WFM, and is primarily designed for
desktop use at home, the set measuring
76(H) x 220(W) x 205mm(D).

Searching

The memory channels are organised in
10 banks of 40 channels each, as with
other scanners this allows you to organ-
ise your monitoring depending upon
your individual preferences. Likewise,
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Well laid-out user push-butions

10 frequency search ranges may also be
programmed with your required lower
and upper frequencies, reception mode,
with frequency step increments of either
5kHz, 12.5kHz or 50kHz. A usefuloper-
ating feature is that of 10 ‘monitor’
memory channels in addition to the nor-
mal memorijes. Using this facility in
searchmode, whenreceiving a frequency
you canjust manually push a couple of
buttons to store the displayed frequency
intoa ‘monitor’ memory,either forquick

recall later or to subsequently store this -

into one of the ‘normal’ memory chan-
nels.

A ‘sound search’ button is fitted to
the front panel, this may be used in
addition to the normal ‘stop on busy’
search function to check if the received
signal has audio present, if no audio is
received within half a second the search
then continues - useful to prevent ‘bird-
ies’,i.e. internally generated signals, lock-
ing up the set’s frequency search.

Connections

The set comes with a screw-in telescopic
aerial for local signals, for more serious
listening this may easily be removed
and an external aerial connected to the
BNC connector on the rear panel of the
set, A switch for a buili-in aerial
attenuator is fitted adjacent to the BNC
connector, this guards against exces-
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LABORATORY RESULTS

Sensitivity

Input level in uV pd required to give
124B SINAE,

Freq MHEgz Sig. Level
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51 0.26 (FM)
80 0:42.(FM).

100 LITONEM)

}
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Measured on 145MHz FM as increase
in Jevel of interfering: signal, modu-
lated with 400Hz at 1.5kHz deviation,
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signal;
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Image/IF Rejection
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image frequency, over level of on-
channel signal to give identical 12dB
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Iv strong signals disrupting recep-
enusing amplified external aeri-
1d the like. As well as front panel
phone and rear panel earphone
nections, a ‘line output’ is fitted at
rear for tape recording purposes,
lets vou manually record received
audio rather than automatically switch-
ing on a tape recorder when the squelch
raises. The front panelbacklit LCDshows
the usual indications of frequency,
memory channel and suchlike, a ‘dim-
mer’ switch controlling the brightness
of the backlight. A wired-in two core
mains lead is fitted for use at home, and
a rear panel DC socket allows you to
connect an external 13.8V DC supply
using an optional cable.

In Use

Memory backup in the absence of a
power supply requires a 9V PP3 size
battery to be fitted into a compartment
at the rear, this was evident as soon as I
switched the set on with the LCD “Batt’
indicator flashing away and the set per-
sistently bleeping at me, the bleep pe-
riod also muting all received audio.
Eventually I found a suitable battery,
fitted it, and thus retained my sanity.
The supplied instruction book I
found gave extremely well-written de-

tails on operating the scanner together
with worked examples for guidance,
very useful with so many operating
modes which could easily confuse the
beginner. Within a few minutes I'd pro-
grammed in my required search ranges
and a few memory channels, connected
up my external 25-1300MHz discone,
and started listening around. The audio
quality from the internal speaker was
quite good, and I found the set nicely
sensitive on UHF although surprisingly
a little ‘“deaf’ on the mid-VHF range,
especially the 2m (145MHz) amateur
band. Likewise, attempting to hear my
local 1297MHz amateur repeater gave
zero results whilst it was a weak but
perfectly readable signal on my pur-
pose-designed amateur receiver.
Living close to both an international
airport and a major shipping port gave
me plenty to listen to besides radio ama-
teurs, and throughout thereview period
the set performed faultlessly, althoughI
sometimes had to switch in the rear
panel attenuator to prevent powerful
signals from my local fire brigade sta-
tion transmitter causing me problems in
receiving weak signals around 145MHz.
I found the set easy to use, it’s smart
appearance not looking out of place in
my lounge as well as in theradio ‘shack’.

Conclusions

Theset'savailability from themany high-
street Tandy (UK)/Radio Shack (USA)
outlets must go a long way to making it
a popular model. I found the set very
easy to use, the high scanning speed
helping me to search through channels
faster thanI’d normally expect and thus
miss less of the beginning of briefly
transmitted signals, although I found
the set a little insensitive on some fre-
quency ranges.

At a current catalogue price of just
under £350 (at 15% VAT) it isn’t one of
the cheapest of course (if you're after a
budget model look for the £99 Realistic
‘Patrolman’ scanner review coming up
inScanners shortly) and I'd suggest you
ensure the store you purchase it from
can offer good advice and after-sales
service. Having known the suppliers of
the review set for many years with the
store manager’s good knowledge of
scanners, [ often find it infuriating to go
into some high street shops to be greeted
with a blank look when asking for more
details than how much a receiver costs!

My thanks go to Link Electronics for
the loan of the review scanner.

o
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POCKET SIZE FREQUENCY COUNTERS
The smallest hand held counter with built-in NI-CAD
battery and 240V AC/DC or standard 9V battery
operation, makes the Magdev PS series frequency
counters ideal for field, bench or hobby use.

<1mV Sensitivity : 8 large digits : 9V Battery operation
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| sit and write this having spent an
exhausting weekend at the Pickets Lock
Rally.

It all started when George G3RJV
asked if anyone was interested in man-
ning a stand at the show to help publicise
the G- QRP club. The stand was thus
booked and helpers in the shape of
George G3RJV, lan G3ROO, Paul G1PJJ
and Roy (call unknown) as well as your
scribe spent their time extolling the vir-
tues of the G-QRP club and the benefits
of QRP in general.

Several new membersenrolled, and
a few even paid their subs! Sales of club
regalia and wares helped to generate a
lot of interest, and both lan and George
were booked to give talks at the rally. |
understand these were both received
very well, the crowd around the stand

!
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‘Choc Block’ connectors used for
feeder separation

following the talks said it all. Walking
around the halls during the brief breaks
in the crowds also enabled me to pay a
visit to the HRT stand and meet some of
the other staff that we don’t normally
see. Our editor even found time to part
with a few glasses of bubbly too, HRT
contributors do get treated well!

Aerials

To most people’s minds, the
thoughts of QRP are solely on the rigs
and the low power levels involved. We
have looked at the relation of power
levelsin the past, buthow does the good
QRP operator get such a good signal out
into the ether? The answer lies, notinthe

soil only, butalsointheair. Nearly allsuc-
cessful QRP operators use very good
aerial systems. | use both a Windom and
a loop aerial, the Windom is full size, i.e.
suitable for all HF bands 10m to 160m,
whereas the loop is mainly for 40m.

The Windom is a very dated aerial,
butit still has its uses. Some may decry it
in favour of the G5RV, but how many ver-
sions of that famous aerial are there
now? The Windom is still basically the
same as it was when Generalwindy’
Windom first put his up, which must say
something about it. It works!

The loop aerial is totally different.
Mine is a full size loop on 40m mounted
in the vertical plane, and following help
from Chris G4BUE it's fed about half way
up one side.

One problem associated with all
wire aerials is the tuning, but with the
loop this is made very easy by using the
wire connectors known aschoc blocks’
(electrical connecting blocks). Use one
pair to join the loop wire to the feeder,
the other pair to slide up and down the
wire, pulling the loop tighter to shorten it
and playing outtolengthenit. Thelength
of wire between the'choc blocks’ will not
need to be cut, it will only act as part of
the feeder as the currents in this part will
be self cancelling.

Last October | had a visit from the
President of the ARCI, the American

equivalent of the G-QRP club. Sheruns a
40m loop but horizontal, only about 3m
above ground level too, and she swears
by it! Height and space are not always
required.

Back to the soil. John Heys, G3BDQ
in his book ‘Practical Wire Antennas’
gives excellent reasons for getting the

13.42m 27.45m

300R
RIBBON FEEDER
TO SHACK ATU

The ‘Carolina’ Windom Aerial

best ground plane possible for aerials,
especially verticals. Most earths in the
UK are not very good electrically, in the
south of England the beautiful chalk
downs are nice to see but not good as at
all for long distance working. So don't
forget the earth when improving your
aerial system!

When you next visit the shack of any
good QRP operator, look at their
bookshelf. The amount of technical
information available on that shelf may
well give a very good idea of what I'm
talking about, | would warrant that a lot
of that shelf will be filled with books on
aerials and aerial design.

That's it for this month, comments
and information to me at 3, Limes Road,
Folkestoneor via HRT editorial. 73ses gd
QRP
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Fig1. Basic block diagram

An operator of the HF bands will be all
too familiar with the "tune-up’ hetero-
dynes mid-way through an over, caused
by the “tuner-upper’ not knowing a bet-
ter way to tune up their aerial to the
transmitter. | hope this description of my
Gizmo will encourage more amateurs to
have ago at building it, then using it to
tune the ATUwith no poweronthe aerial.
The Gizmo enables you to do all your
tuning into a dummy load, even using
solid state equipment, which keeps
those annoying carriers off the bands.
A useful point worth noting on this
little deviceisthatitmay beleftin perma-
nently without the hassle of undoing
plugs etc. Also the aerial system is iso-
lated from the transceiver by simply
switching to the dummy load position.

Fig 1 shows a basic block diagram of
how Gizmo fits into the scheme of
things. With the Gizmo switched as
shown, the transmitter can be keyed
with its power going into the dummy
load and being safely absorbed. This
power as it goes through Gizmo acti-
vates its built-in meter, with 30W being
usually adequate to produce an FSD
reading so that high power dummy loads
are not required. The reading on the
meter can now be monitored, and the
ATU adjusted to null out {reduce to zero)
that reading. If a zero reading can be
achieved it means that the ATU has pro-
duced a50 ohm match to the transmitter.
The transmitter may now be unkeyed,
the switch moved to the alternate posi-

tion, and now the transmitter can be
operated atits normal power level know-
ingthe aerial systemhasbeensetupcor-
rectly.

With the operating aspect of Gizmo
having been covered, | shall explain the
circuit and constructional details of this
effective but very simple device.

The circuit {(which has been around
for a number of years) is based on the
principle of the AC bridge, i.e. if all the
sides of the bridge are the same (bal-
anced)thenno current will flow in the cir-
cuit. Resistors RB1, RB2 and RB3 form
three sides of a bridge based on 50
ohms, with the aerial via the ATU for-
ming the 4th side. Currentisinduced into
the bridge by the windings on the toroid,
this is rectified by D1 and smoothed by
C1. The resultant DC is indicated on the
meter, with variable resistor RV1 set so
that the meter reads FSD {maximum)
with typically no more than about 25W
from the transmitter to the dummy load.

| had a small SWR/power meter
which had suffered some internal over-
loading, but as its meter was OK |
pressed it into service for this device if
only for its case, each constructor will of
course have their own preference. The
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20x1k0

WIRE LINKS

Exploded view of home made
dummy load

2W RESISTORS

now redundant internal circuitry in my
case was carefully removed, so as not to
damage the meter or SO239 sockets as
they comprise part of the new device.
From the old SWR circuit board, |
removed the low power signal diodes
and tested each one before use as a pre-
cautionary meastre. A simple test of the
diode can be carried out with the aid of a
resistance meter, connectthe diodeeach
way across the meter and note the read-
ing in each case. With a typical meter,
when forward biased it should be in the
order of 1k, and greater than 25k when
reverse biased.

Components

The bridge | constructed on a small
piece of Veroboard, but this is not critical
and all the components may be hard
wired to terminal posts, again depend-
entuponyour preferences. 50 ohm resis-
tors may not be too common, so two 100
ohm resistors in parallel make the ideal
value. RV1, the variable resistor, is a 10k
skeleton type and C1 is a 01uF disc
ceramic capacitor.

The type of coax cable used
between the switch and socket for the
dummy load may be any that 50 ohm
type that is at hand, but it is important
that the braid is left unconnected at the
switch end and connected to the case
(earth) at the socket to the dummy load.
The toroid consists of 10 turns wound on
aferrite ring of sufficient size to justslide
over the coax.

Gizmo’s final component is the
switch, which is a rotary double throw

ATU Tx
SWia ’ SWib
RV1
RB1 COAX
50R
TORROID
RB2
50R
VEROBOARD
50R COAX ]
NNECTION
J Cirguit diagram of Gizmo
DUMMY
LOAD
+VE QO

Principle of the
balanced bridge

R1=R2=R3=R4
CURRENT = ZERO

double pole type, mine cost me 20p at a
local rally. An extra socket | had to fit was
the one used to connect to an external
dummy load. and here a 3.5mm audio
socket was chosen as it was small
enoughtofitanywhere convenientin the
side of the case. Those who are more

ambitious with access to metalworking
facilities may like to construct a slightly
larger case and build an internal dummy
load to this, possibly using the well
known combination of 20 1k resistors.

So hereis thelittle device that Gives
Indicated Zero Meter Output.
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From My

Notebook

in my last ‘Notebook’, | talked about
what happens when a current- consum-
ingload of some sortis connected across
a source of power. That source of power
can take many different forms, itcan be a
battery, or a mains-driven power supply,
oritcanbeasource of signal power, such
as a microphone, a signal generator or
even a receiving aerial.

One example which may not have
occurred to you until you've actually
experienced it — maybe even been
totally misled by it! - is the load placed on
an electronic circuit when you connect a
voltmeter across some part of it. Apart
from electrostatic voltmeters, where the
defiection of the pointer is produced by
the attraction between two oppositely-
charged metal plates or sets of plates,
and used for measurements in the kilo-
volt-plus range, all voltmeters draw
some power from the circuit to which
they are connected. Just how much the
act of connecting the meter will load the
circuit being tested will depend on the
resistance or impedance of the meter,
compared with the resistance or imped-
ance of the circuit at the point where you
are applying the test-probes.

Before we can begin to consider the
loading effect of the meter, it's essential
to understand how its resistance or
impedance may be specified by the
manufacturer. As in many things in radio
and electronics, there are several differ-
entways of talking about it, so confusing
for the beginner!

For simplicity, let’s look first at the
good old-fashioned moving-coil panel
meter, sometimes termed an analogue
meter, which has been around since long
before there were meters with a digital
read-out. The same sort of meter move-
ment forms the heart of conventional
multimeters, (even of what are called
electronic multimeters, which incorpor-
ate a valved or solid-state amplifier to
drive the meter soincreasingits sensitiv-
ity, but we’ll ignore those for the
moment).

The coil in the meter is connected
directly (more or less) to the circuit under
test, and draws a current from it which
produces a magnetic field. This field has
a strength which is proportional to the
current drawn, which in turn is propor-

Geoff Arnold G3GSR
shows the benefits, and
pitfalls, of voltmeters
used for electronic
measurements

tional to the voltage across the points to
which the meter probes are connected. It
interacts with another field, produced by
a permanent magnetin the meter move-
ment, causing the coil to move, hence
the name moving-coil. Attached to the
coil is the pointer which travels across
the scale to indicate the strength of the
current and therefore the voltage dif-
ference which produced it. The angle
through which the pointer turns is the
analogue of (i.e., corresponds to) the
strength of the current.

FSD and Sensitivity

If acurrent through the meter coil of,
say, 1 milliamp causes the pointer to
move right across to the end of the scale,
the meter is said to have a full-scale-
deflection (abbreviated FSD) of 1 mil-
liamp. A couple of paragraphs back, |
casually mentioned the word ‘sensitiv-
ity’, without explaining it. Sensitivity is
not the same as FSD although they are
closely related, and if you know one you
can calculate the other. Sensitivity is
expressed in ohms per volt, and very
simply our TmA movement has a sensi-
tivity of 1000 ohms/volt. How should
that be? Well, Ohm’s law tells us that a
load of 1000 ohms connected across a
supply of 1 volt will draw a current of 1
milliamp. That fact should be engraved
upon your mind, for it tells you all you
need to know to work out in your head
the current and voltage levels in simple
circuits.

What neither the sensitivity nor the
FSD figure can tell you is how much
power the meter will take from the circuit
under test, because they give you no
idea of the actual resistance of the meter

and therefore how much voltage dif-
ference must existacross the test probes
before the meter will draw that TmA. A
typical cheap TmA meter movement
may have a resistance of only 75 ohms.
Further application of Ohm's law will tell
us that the voltage required to drive a
current of TmA through 75 ohms is 75
millivolts, or 0.075V. That's not very
much use if we want to measure the volt-
age of, say, a S volt battery, because at
the very least, the pointer will be hard up
against the right end of the scale. We
must find some way of absorbing the
rest of the voltage.

That’s done by connecting a resis-
tor, known as a multiplier resistor or just
a multiplier, in series with the meter coil.
There are two ways of looking at the
operation of the multiplier; one is to say
that it is a current limiter, holding down
the current to the value that the meter
movement can safely handle. The cur-
rent flow must cause a voltage drop
across the multiplier, which is the volt-
age we need to get rid of. So the multi-
plier is a voltage dropper too. These are
two aspects of the same action.

If we wanted to make our 75 ohm
TmA movementinto a voltmeter reading
10V FSD (convenient for checking that 9
volt battery) we need the resistor to be
the right value to drop the voltage dif-
ference, 10— 0.075=9.925V, whencarry-
ing TmA. The resistor required is of
course 9,925 (or 9.925k) ohms, which is
so close to the standard value of 10k
ohms as not to make any odds in practi-
cal terms. It's important to realise that
connecting the multiplier in series with
the meter movementhasnotchangedits
sensitivity in any way. The load
presented to the circuit under test is still
1000 ohms for every volt FSD; 1000
ohms/volt. Remember, too, that these
calculations are based on the full-scale
deflection of the meter, not on the value
of the applied voltage, which can
obviously vary widely.

If we wanted to make the meter read
100 volts full-scale, the series multiplier
resistor required is 100,000 ohms. Well,
actually it's 99,925 ohms, but even a 1%
tolerance 100k resistor could have a
value of anywhere between 99k and
101k, so you might as well accept the
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——— LOWE DOCKS AT BRISTOL

In addition to Heathrow, we have now opened our latest centre
in Bristol to serve the South West.

Similar to Heathrow, we are stocking a full range of communi-
cations equipment from transceivers, both commercial and
amateur, to a large selection of VHF scanners and HF commu-
nications receivers.

There are full demonstration facilities in the showrcom plus a
fully equipped workshop to take care of any first line servicing
problems on the spot.

Like all our branches, there is a selection of fully tested and
guaranteed second hand equipment for you to choose from.
The new centre is being managed initially by Dave, G6CXA, but
we are looking for a full time manager; so we will welcome
approaches from anyone who is interested in tuming their
hobby into a full time job.

e

———ﬁT
Lowe

Bristol

City
Centre

River Avon

HOW TO FIND US

The new Lowe Communications Centre at Bristol is just over the
Totterdown bridge from the main A4 Bath road in St Philips.

From the traffic lights on the A4, go across the bridge and tum
immediately left at the T" junction. You will see the centre on the
left in front of the river. Turn first left and park anywhere in front
of it. Parking is free as you would expect at one of our shops.

We are just 10 minutes from the end of the M32 motorway and

TS-950S

LOWE ELECTRONICS LTD

Bristol: Unit 6, Ferry Steps Industrial Estate, Albert Road, St Philips, Bristol BS2 O0XW. Tel: 0272 771770
Heathrow: 6 Cherwell Close, Langley Slough, Berks SL.3 8XB. Tel: 0753 45255

a short walk from Temple Meads station.

\S

figure of 100k. Whenever you get past
the point of wanting to increase the FSD
of the meter by a factor of about 100
(evenless than thatif you are notlooking
for great accuracy), you can ignore the
resistance of the meter movement when
calculating the multiplier.

A meter of TmA FSD or 1000 ohms/
voltsensitivity is not very good for use as
a voltmeter, though there have been
plenty of multimeters around in the past
with that sort of specification, some
even worse. The famous AVO Mode! 7,
for example, was only 500 ohms/volt
unless you pressed the ‘divide-by-two’
button, when it doubled to 1000 ohms/
volt. The AVO Model 40 and 47, intended
for use mainly in electrical work where
the heavy loading didn’t generally mat-
ter, went as low as 333 ohms/volt.

Better quality moving-coil voltme-
ters have offered sensitivities of 20,000
ohms/volt (FSD 50 microamps) or more
for many years now, a few going as high
as 100,000 ohms/volt (FSD 10 micro-
amps). A good-quality panel meter
intended for use as a voltmeter will have
much the same sort of sensitivity, with
an internal resistance of some 2,000 to
4,000 ohms.

We don’t often use a voltmeter at
full-scale deflection, of course, so the
currentdrawn is almost always less than
the FSD figure. A TmA movement show-
ing a half-scale reading will be drawing
only half a milliamp (500 microamps, i.e.
500uA). So things are not usually as bad
as they might firstappear in terms of the
load imposed on the circuit under test.
The smaller the deflection of the pointer,
the smaller the current being drawn.
Looked at another way, the higher the
range that you switch to, the lower the
current drawn by the voltmeter.

Don’t be tempted to take this too far
though, as most moving coil meters
become much less accurate when they
are reading below about one-third FSD.
It is for this reason that professional-
grade multimeters have range switching
in steps in a 1-3-10-30-100 sequence,
which means that until you get to the
bottom range, there’s always a more
sensitive one to switch to when the
deflection falls into that bottom third of
the scale.

By electronic voltmeters | mean, as
mentioned previously, those that have

anamplifierbetweenthetest probesand
the meter movement. On some of these,
the rule that selecting a higher range will
reduce the loading does not apply. The
reason is that sometimes a fixed value
resistor network is connected perma-
nently across the input terminals, and all
range switching is done after this net-
work, where it does not affect the input
resistance.

A typical figure for this fixed input
resistanceis 10 megohms, which sounds
great. In fact, although itis very good for
measuring low to medium voltages, it is
not necessarily so good for high volt-
ages. Consider, for example, a conven-
tional multimeter with a sensitivity of
20,000 ohms per volt, set to the 1000 volt
range. The resistance presented to the
circuit under test will be 20,000 x 1000
ohms or 20 megohms, twice as good as
the 10 megohm electronic multimeter.

In these days of solid-state circuits
with low operating voltages, this may
notbe suchanimportant factorasitused
to be. If you are still involved with valved
circuits, especially transmitter final
stages with perhaps 600V or more onthe
HT rail, it's a point to bear in mind.

Inmy next Notebook, | plantolook at
meters for current measurement and
how to go about extending their ranges.
See you next month.
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Ron G3AAJ (left) and Richard
G3RWL (right) at the Amsat-UK
stand

I've just come back from a busy weekend
manning the Amsat-UK stand, together
with Ron G3AAJ and several other hel-
pers, at the London Show. It was nice to
meet many readers there, and a pleasant
surprise came when the HRT editorial
staff arrived in force laden with pint-
sized liquid refreshments for Ron and
myself!

This was successfully Launched on
Jan 29, at 11:59:62 UTC. At the time of
writing, only a brief test of operation of
AO-21 has been done when AO-21 was
turned on briefly by ground controllers
to check the power consumption of the
transponders. Since then we have seen
much speculation about problems on
board. Here's what the problem has
been; on orbits #80 and #89 the payload
was powered up for some short tests.
Then the current protection automati-
cally disconnected AO-21 from the main
power supply, after the GEOS command
station made a possible wrong com-
mand, by turning ON both transponder
systems at the same time. Normally only
transponder #1 will be used with trans-
ponder #2 used a spare unit, the result-
ing high power consumption during
switch-on triggered the current protec-
tion. There was a need to switch off one
of the transponders, but this needed
some changes in the command proce-
dures of the GEOS command station.

Unfortunately, they were doing
extensive experiments and tests with
their own payload and couldn’t control
AO-21 for several days, so they just
turned everything off. However I've now
heard the digital signals so it looks like
the problem is over, and it has been

announced that its available for public
use. Here's a reminder of transponders;

Linear Transponder Uplink: 435.030 —
435120 MHz (90 kHz)

Linear Transponder Downlink:145.880 —
145.970 MHz (inverted)

Output Power: 12 watts HF maximum.
Beacon: 145.880 MHz, CW telemetry.

RUDAK-II: Two on-board computers
with IPS operating systems for packet
radio (AX.25) (Mailbox, telecommunica-
tions experiment with Digital Signal Pro-
cessing up to nearly 20kHz, etc.) 1 MByte
RAM disk. Four separate uplink chan-
nels.

Gain of satellite RX and TX aerials: 2.3 dBi
each (dipoles)

SAT-RX-1: 435.016 MHz +-10 kHz 1200
bps, FSK, NRZIC/Biphase-M (JAS, PAC-
SAT)

SAT-RX-2: 435155 MHz +-10 kHz (AFC)
2400 bps, BPSK, Biphase-S

SAT-RX-3a: 435193 MHz +-10 kHz (AFC)
4800 bps, RSM, NRZIC/Biphase-M
SAT-RX-3b: 435193 MHz +-10 kHz (AFC)
9600 bps, RSM, NRZ| {(NRZ-S) +Scram-
bler

SAT-RX-4:435.041 MHz +-10 kHz (digital
AFC) RX for RTX-DSP experiments

The downlink can be switched to the fol-
lowing operating modes:Transmit fre-
quency: 145.983 MHz

Mode 1: 1200 bps, BPSK, NRZI (NRZ-S)
(like FO-20)

Mode 2: 400 bps, BPSK, Biphase-S
(AMSAT mode for AO-13 beacon)
Mode 3: 2400 bps, BPSK, Biphase-S
{planned for AO-13)

Mode 4: 4800 bps, RSM, NRZIC
(Biphase-M) (like 4800 bps uplink)
Mode 5:9600 bps, RSM, NRZI (NRZ-S) +
Scrambler (like 9600 bps uplink)

Mode 6: CW keying (only for special
events)

Mode 7:FSK (F1or F2B), e.g.RTTY, SSTV,
FAX, etc (only for special events)

Mode 8: FM modulated by D/A signals
from DSP-RISC processor (e.g. speech)

The operating Instructions for the

RUDAK-2 Mail Box BBS were published
in last month's Packet Radio Roundup.

RS-12/13 was launched as a piggy-
back on the COSMOS-2123 NAVSAT on
Feb 5th at about 02:36:45 UTC, and the
initial testing of RS-12 proved successful.
The Command stations RK3KP and
RS3A report that the transponder along
with both 21 MHz and 145 MHz ROBOTs
were commanded on, with checkout of
RS13 planned to have been done by the
time you read this. This birc was built to
replace RS10/11 butldon’tknowif RS10/
1 will be switched off or not. ['ve
heard the RS-12 beacon operating on
29.408MVHz  with the Robot on
29.454\VHz.

AMSAT-NA operations nets occur
regularly on Oscar-13, Mode B nets are
conducted on an AO-13 downlink fre-
quency of 145.950MHz and Mode J/L
nets are held on an AO-13 downlink fre-
quency of 435.970MHz. Nets are sche-

L for North American geographic
e and time zones, although
of the world are often within
th rint and check-ins from every-
where are welcome.

On 16th Feb, the LUSAT command
stations completed the loading of the file
system and BBS, with the entire load

andled by LU stations, and the first
uploaded message was from Carlos
Menem, LUTSM, President of the Argen-
tine Republic. This brings all three of the
‘Pacsat Protocol” spacecraft on line, a
otal of 20 MB of ‘rotating storage’. To
access LUSAT with PG the PG.CFG file
must have the following lines:
aolhaccess 30660 (same as used for
PACSAT)
bbscall lusat-12

‘Wsn

P apgyanosy?
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bdcsteall lusat-11

The rest of the commands on PG.CFG

are the same as used for PACSAT.

WO-18 reloaded, TNC
Bug Discovered

The Webersat engineering team
reports that WO-18 was blown back to
MBL during recent commanding work.
With the generous help of the Microsat
command team, the reload is in pro-
gress. They expect to be shooting pic-
tures again by early this week.

Dove

It is reported that, now AO-16 and
LU-19 BBSs are up and running, they're
hoping to start on Dove during the com-
ing week.

New Books

The iatest version of that authorita-
tive work, the ‘Satellite Experimenter’s
Handbook’ written by Martin Davidoff
K2UBC and published by the ARRL is
now available, Amsat-UK have these in
stock (I've just bought mine, I'm very
pleased with it - Tech Ed). Thisis without
doubt the amateur radio satellite
experimenter's ’bible’, and has the
answer to 99% of all the questions that
need to be asked on amateur and
weather satellites.

Another book which recently came
my way is ‘An Introduction to Amateur
Communication Satellites’ written by A.
Pickard and published by Bernard
Babani (Publishing) Ltd. In my opinion
thisis a perfect example of how notto do
a book, with a ot of misleading informa-
tion and several items that are definitely
wrong (I never knew NOAA weather sat-
ellites transmitted on wideband AMon a
150MHz amateur band, as this book tells

i

%42,

The Satellite Experimenter’s
Handbook

me - Tech Ed). With most of the book
covering UoSats and weather satellites,
even the title is misleading. My verdict —
don't waste your money on this one, it's
a pity as with a little more care it could
have been good.

Short Bursts

There is a bug in several tracking
programs which will prevent auto updat-
ing of Keplerian Elements from a NASA
format input file when the day value is
tess than 100. This bug only showed up
after the first of the year when the NASA
EPOCH value began to have a blank in
the hundreds position of the day num-
ber. Updates from an AMSAT format file
are not affected, this is because the
AMSAT EPOCH format has no blanks
embedded in it. For example the AMSAT

An introductionto
Amateur
Communications
Satellites

An Introduction to Amateur
Communications Satellites

format would be 91012.345678 while the
equivalent NASA format would be 91
23.45678.

Remember the Amsat-UK Collo-
quium is over the period 25th - 28th July,
getin touch with Ron G3AAJ if you'd like
to attend. The G8LWY telephone BBS
has a section for Amsat-UK office stuff
so, if you were going to phone Ron up at
midnight, don’t, leave a message there
instead. The phone number is 081-547
1479; multi- speed, 8 bits, 1 stop, no
parity.

For further information about
Amsat-UK contact; AMSAT-UK, c¢/o Ron
Broadbent, G3AAJ, 94 Herongate Rd,

London, E125EQ. A large SAE gets mem-
bership info.
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Vhen an operator first gets going on
by hooking up their nice new TNC /\ /\

T-C theirrig, they often manage to receive
300mV INPUT-DISTORTED OUTPUT
filters fitted of around +/-3.75kHz band-

ots of off-air data, but sometimes
rig.
width. With areceived signal from a typi-

become frustrated when they find it dif-
ficult, if not impossible, to achieve a
packet ‘connection’. There can be many
reasons for this (like leaving the auto-
matic toneburst, or even the repeater
frequency shift, switched on by mis-
take), but the most common reason 've
come across is that of running far too
much audio level from the TNC into the

5kHz
0

—-BkHz

BkHz
_ calamateur transmitter, of 5kHz absolute
SkHz maximum deviation and hence around
3.0kHz of packet deviation, there’s no
problem. But start transmitting 5kHz

deviation, with gross distortion to boot,
can you guess why some packet stations
don’t receive your signals?

LN N
NV

—3kHz

So how do we fix this? Many TNCs
have a 'CAL’ command, where upon
command they can key your transmitter

-5kHz

3mV INPUT — PURE OUTPUT

But rmodern transceivers have devi-
ation limiting don’t they, so isnt it
impossible to run too much deviation?
Well yes, but the resultant deviation with
an excessive amount of audio is rather
distorted when a rig’s audio stages are
pushed into severe limiting/clipping,
compared to that from a lower [evel of
audio. Take a look at Fig. 1, and you’ll see
what typically happens with a) 3mV and

b) 300mV RMS from the TNC output fed
to a typical FM rig’s microphone socket.
As you can see, 3mV will give a reason-
able sine-wave, whereas 300mV gives
rather a distorted waveform! On FM
phone, our speech peaks only occasion-
ally hit this limit, and the odd distortion
nroduct accompanying our already dis-
torted voice (in a manner of speaking —
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Quality N
MORSE KEYS

from R.A. KENT ENGINEERS

The LEADING British manufacturer of top quality Morse Keys — renowned throughout the world
for their outstanding performance and retiability.

G6XBH GIRAS G8UUS

Visit your Local Emporium
Large selection of New/Used Equipment on Show
AGENTS FOR:
YAESU @ AZDEN ® [COM ® KENWOOD @ ALINCO

ACCESSORIES:
Welz Range, Adonis Mics, Mutek Pre-Amps, Barenco Mast Supports,
DRAE Products, BNOS Linears & PSU's, ERA Microreader & BP 34 Filter,

P. & P. £3.00.

SOLID BRASS MORSE KEY &
Base 8 x 3" Weight 1kg

£42.50 {Assembled)
£34.95 (in kit form)

Base 4" x 3"

SINGLE PADDLE MORSE KEY
Base 4"x3°  Weight 1.5kg
£44.95 (Assembled)

£36.50 (in kit form)

P &P.£3.00

All Kent keys use shielded ball race b
using plain and bush type tearings. ¢
kits take less than an hour to assem

Please wirite, phane ar fax for further deta’

TWIN PADDLE MORSE KEY
Weight 1.5kg
£53.95 (Assembled)

£43.95 (in kit form)
P.&P.£3.00

e reno'medforlhewrsupenomyoverkeys
| ready assembled or kit form. The
al tools reguired.

KEYS OF UNBEATABLE OUALITY A T UNBEATABLE PRICES!

R. A. KENT (ENGINEERS) Surpios ey Philies PMA sgupment sspecialy

243 Carr Lane, Tarleton, Preston, Lancs, PR4 6Y8 .
Teiephone: Hesketh Bank (0772) 814998 Fax: (0772) 815437 Lath o Uhegue win oo
/ 16 HELMSLEY WAY SPALDING LINCS. PE12 GBG — 0775 766533
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Full range of scanning receivers
AERIALS. Tonna. Full Range of Mobile Ants. Jaybeam

Radio Amateur Supplies
3 Farndon Green, Wollaton Park, Nottingham NG8 1DU
Off Ring Rd., between A52 (Derby Road) & A609 (Ilkeston Road)
Monday: CLOSED  Tuesday-Saturday: 10.00a.m. t05.00 p.m.

Tel: 0602 280267

SEM Products

JUST GIVE US A RING

(_tueqﬁumON) SV

COMMUNICATIONS AND
ELECTRONICS

WANTED
M253/M294 mobles FASI/F 454 base stations x MB1
TERMS

3| Mt grdar vahos 525 SAE please any enquings. Al p ute pp ana VAT

Cconiroders any Quaniity CongCared

and modulate it with a 1200 and/or
2200Hz tone co-inciding with the Bell
202 tones used for normal AFSK packet.
So with your transmitter operatinginto a
dummy load or avacant channel, place it
in ‘CAL" mode and listen on an adjacent
receiver, for example a scanner or your
main station rig. Initially turn the TX out-
put tone level from the TNC to a high
level, then reduce this slowly until you
hear the audio level on your monitor
receiver start to decrease. Now keep
reuucing it until it’s around 60% of the
volume you first had, hopefully now you
should be hearing a pure sounding tone
rather than a distorted, clipped noise.
This is where you should leave it! If you
have access to a deviation meter and/or
an oscilloscope then even better, like
connecting the oscilloscope to your
receiver’'s audio output to display the
received audio waveform.

You may find with some TNCs, the
Tiny-2 for example, that you need to set
the output level potentiometer almost at
zero to achieve a correct level. A handy
hint here is to use a resistor of around
270k in series with the TX audio line at
the microphone connectiontoyourrig—
I've used this simple method on many
occasions although admittedly a poten-
tial divider ora ‘pi’ attenuator would pro-
vide a better solution. Let’s trust we'll all
soon get more reliable connections!

Space Station Packet

Many HRT readers have contacted
me to say they’ve been receiving good
signals from the packet station on board
the Mir Space Station, and when the
AREM packetradio system getsadded to
the network things are going to get even
more interesting - Worldwide packet
communication with a handheld on the
bus journey to work — even communi-
cating with a space station, the bus con-
ductor woulid never believe me! Even
this month’s front cover shows a packet
operator taking a look at a downloaded
list of U2MIR personal mailbox mess-
ages — the word’s spreading. Next thing
we know, they'll be getting UK Cosmon-
aut visitors up there with dual band
handhelds.

Cluster News

There’s now 8 operational DX Pac-
ketClusters in the UK, with proposed
additions in London and Cambridge to
expand the system. A brief test with
European linking was recently carried
out as an experiment, this is currently
under review to be  possibly
implemented when inter-node links
improve (although DX Cluster traffic has
been reported to account for only 3% of
total packet traffic in the UK). | detailed in
previous articles the usefulness to the

VHF/UHF operator of these clusters in
allowing rapid warnings of sporadic
E/Aurora/Tropospheric propagation to
be passed between operators interested
incontinuing the pioneering experimen-
tal aspects of amateur radio, as our regu-
lar contributors have shown in recent
HRTs.

If you've connected to the DX Clus-
ter system, no doubt you'll have found it
adifferent ‘use’ for the packet mode, and
for those interested further there’s now
a quarterly newsletter, the ‘Cluster Dus-
ter’ available from Maurice G3XKD. It
plans to feature items such as network
news, technical and general interest
articles, a ‘for sale/wanted’ section, and
software reviews. A year’s subscription
will cost you £3.00 {payable to the 'UK
Cluster Working Group’) with any pro-
ceeds going towards financing improve-
ments to the network, sent to Maurice
G3XKD at 15 Glebe Road, Prestbury,
Cheltenham, Glos. GL52 3DG.

CTRL-Z, End of Message

Please keep me informed of what
you're up to, as always | can be reached
(Worldwide) by a message addressed to
G4HCL @ GB7XJZ, or ‘live’ on the editor-
ial phone number most evenings. Until
next month, 73 de Chris G4HCL @
GB7XJZ.
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VHF/UHF Message

The good conditions reported in the last
two issues on 50MHz continued with DX
openings to the Americas and the Pacific
area. Conditions on the other VHF bands
were very disappointing, with very little
of interest to report.

The big news item already briefly
reported was the major achievement of
our regular contributor Geoff Brown
GJ4ICD in Jersey, who on 1st Feb at
1058z worked PT7NK for his 100th
country on 50MHz (he’s now had 102
countries, see his report). I've just
received a newsflash from Ted Collins
G4UPS that he's also made the goiden
100, details to follow.

Mike Bird reports major
solar flares disrupt
communications

During his weekly Thursday radio
broadcast, Mike Bird reported five solar
flares of X magnitude since 7/3/91. The
highest on 13/3/91 of X3.9 magnitude
was the highest recorded this cycle.
Another large flare took place on 14/3/91
at 1816z, giving polar cap absorption
with a complete fade out on the North
American — Europe path. Thisisarepeat
of the 27 day cycle, Mike reported the
sunspot count as 179. The spring Equi-
nox TEP is open with many reports of
Europe — South Africa beacons heard
over long periods, and some 50MHz
QSO0O’s already taking place.

Worked and heard Feb/
March by Geoff GJ4ICD

Early February started off realily
great” with my 100th country being
worked. Stratwarm was in operation all
the month but yet we had some fantastic
openings into VK, DU, VS6, V73 and JA
all being heard or worked. Long gone are
the days of a few years agowhen G3CCH
worked into LU and created a British Isles
distance record, we all thoughtitwas not
possible, but it seems that even on the
backside of cycle 22 the records keep
being broken. If my computer program is
correct, then VK30T/QF120G to
GJ4ICD/IN8I9WF is a massive 16,974 km
(ZL next?). The ZS TEP path looks like it
will open up here anytime, as ZS6WB
has already heard me on 6m this month
and the ZS5SIX beacon on 50.321VHz
has been heard a few times during
February. | had reported that TL8MB
(FD1JKK) was going to Chad, but as you
can see by the callsign change he never
gotthere, however he's doing a fantastic
job with very big pile ups and a very con-

Ken Ellis GSKW details
an Historic Month on
50MHz, and asks for

reports on all
VHF/UHF bands

sistant signal here in Jersey. The consist-
ency of the DU stations were a little puz-
zling to say the least, and KG6UH/DU
was very strong, in fact strong enough to
break the S9+20 TV from the USSR.
The South East/South/South West
path has also been very good with
Arabic phones heard fromtimetotime at
around 1000z, just as the far east path
dies out. The central African path is
excellent at the moment, on 24/2/91
TL8MB was heard for three hours at up
to $9+30dB (wish we had a few more
countries down therel). Other stations
from west Africa like 3X1SG (now OK for
DXCC), 6W1QC, 6W1QF, many TUs and
the good old faithful TR8CA putinadaily
appearance at fantastic strengths. The
south west path has also been very kind
to me, with PT7NK heard a number of
times along with PYOFF (the PT was
another new country) and on the odd
occasion the path has just managed the
Caribbean with 9Y4VU, KP2A and PJ4E.

100th DXCC country on
6m from UK.

After sitting on 99 countries for
some time, early February brought the
success | had been awaiting. On 1/2/931
the band opened up early, at 1030z the
9L.1 beacon was S9+40dB and at 1058z |
had a QSO with PT7NK, country number
100 square 434. Later that day | worked
KP2A, 9Y4VU, PZ1AP, and PJ4E to finish
an historic day.

Worked all continents
(WAC) on 50MHz, in 3
hrs 6 min.

Some of us have taken years to
make WAC on 6m, Geoff did itin 3 hours
6 minutes on 3/3/91. He reports
“switched on at 0920z VK6FA 59/57,
0924z JA4MBM 599/559; followed by
over 70 other JAs worked. JAs faded at
1028am then KG6DX at S9+CW and SSB;
KEOSC/DU3, KGeUH/DU, V73AT, KH4AFE
Then from the south came TL8MB,
TR8CA, GBMFE/5N2, 9L1US. Europeans
on backscatter from 180 degrees SV1OE
569/559; PA, ON, F letc.,, 6W1QC, PZTAR,
VE1YX, KP2A. This was some opening

offering the best DX ever heard/worked
on 50MHz, with WAC completed in 3 hrs
6 mins. The italics show the WAC sta-
tions.” 6/3/91 — switched on at 0845z,
JAswere heard calling CQ, so here we go
again, over 120 were worked until
1020am, JD1BBE was the best DX and a
new country. VK6s were also on, along
with KGBUH/DU1 at 1100z, KGEDX was
worked at S9+ on SSB. After this,
SM3BIU reported to me there was a
strong Aurora in progress, now KG6DX
was on the correct beam heading and at
30/40 degrees appeared to go straight
through the ‘auroral zone’ VK6JQ and
VK6PA were still there at 1115zas was Joe
KG6DX, the FR5 beacon was heard at
1130z but then | had to go QRT.

6m Report by Ted
Collins G4UPS

Azores; A 160W linear is on its way
to CUTEZ in the Azores, donated by kind
JA stations.

Morocco; Information from JA1VOK
indicates that a 100-200W 6m amplifier
will be sent to Tarik, CN8ST from Japan
sometime in early February. Our JA
friends are certainly helping in a big way
to up grade some of the regular DX sta-
tions.

Zambia; | have been sent the QSL infor-
mation for 3J2KF with the obvious indi-
cation that he is active on 6m. Mr Kiyoshi
Tsukamoto, Yodogawa-Ku, Osaka City
532, Japan.

JA Beacons; JATVOK has kindly sent
me an up-to-date list of active JA bea-
cons;

50.017MHz — JABYBR — PM51 —50W —
Turnstile aerial

50.0266MHz — JA7ZMA — QMO07 —
50W — 6 ele yagi beaming south
50.491MHz — JG1ZGW — PM95 — 10W
— Dipole

Sweden; Swedish amateurs are obliged
to submit biannual reports to their PTT.
From the reports, Arne SM7AED informs
me that between March and August 1990
the members of the SM7 group,
SM7FJE, CMV, AED, SCJ, JUQ, LXV and
FMX notched 47% of all SM QS0Os in that
period. Arne also indicates that there will
be a MS contest sometime in August
1991 during the Perseids. A new beacon
became operational in early February,
the first in Sweden, the calisign is
SK6SIX on 50.080MHz, 10W ERP, vertical
aerial, JO57TQ located 35m ASL.
USSR; At long last we have a station in
the USSR with facilities to work cross-
band. Mike UL7GCC located in Alma Ata,
worked G4JCC for hisfirst6m crossband
QSO on 22 January 1991 at 1028z. Mike

.
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has a 5 ele yagi on 6m and has been lis-
tening only on 50.140MHz.
Israel; Ralph 4X1IF received permission
to operate on the 6m band in early
February. The band will be available only
to the Extra Class, with 25W output from
50.100-560150MHz. Within an hour of
receiving his permission, Ralph had his
first QSO on 6m with Jack ZS6LN. Ralph
has persisted with his interest in 6m by
working many of us crossband over the
years, and we are all delighted that at
long last he is now able to operate and
work two way on the band. Ralph hopes
to have a beacon running very soon on
50145MHz. His first G opening was
0900z with GI8YDZ on 15th February
1991.
Jamaica; Don KBMFQO was in Jamaica
from 13 to 20th February working most
bands, but especially 6m. If you were
lucky enough to work him his QSL infor-
mation is; Mr. Don Karvonen K8MFO,
6905 South Carr Rd, Apple Creek, Ohio
44606, USA.
PYOFF; An appeal from Andre PYOFF —
Please do not send dollar bills with QSL
cards for return postage, please send
two IRCs instead.
Ascension Island; David ZD8DX will
very soon be active on 6m and | under-
stand that his QSL route is via his man-
ager WB2K.

IMO; Enrico IK2GSO has informed me

thathe willbe spending hissummer holi-
days on Sant Antioco Island, (JM48 and
JM49) using the callsign IK2GSO/IMO.
Dates will be given later.
Zambia; Peter 9J2HN, who is presently
very active on the HF bands, will be
going home to Japan on holiday in Apri!
and will be returning to Zambia with a
6m rig and aerial. His home callsign is
JKTIUWY, and he will be QRV on 6m
sometimeinMayusingan!C515toa6ele
yagi.
Argentina; Eduardo, LU7DZ has
recently moved to a new home, his pres-
ent address being; Eduardo Van
Ooteghem, L.M. Drago 2524, Villa
Adelina, Buenos Aires 1607, Argentina.
Phillipines; Bearing in mind the recent
opening from DU into Europe, the fol-
lowing QSL addresses may be of inter-
est; KE9A/DU3, QSL via WBIYXY,
Robert L. Johnson, Rt 1, Box 173, Endea-
vor, W1.53930, USA. KEOSC/DUS, direct
to Mr Ken Keehner, NSD Box 33, Code
700, FPO San Francisco, CA.96651, USA.
KJ6WO/DU3, direct to Mr. Graham
Gardner, Box 42, FPO San Francisco,
CA.96651, USA.
Central African Republic; Eric TLEMB
surprised everyone with his sudden
appearance on the 6m band in February.
He will be in TL8 for the next 4 months
and many may remember his activity
from FY5/FD1JKK. He's mentioned that

il

QSL cards will be answers

2 z72rhe has
arrived back home anc ~z2 0z cards
printed. Those requirinc = Z3. card
direct are requested to senc czr2s with
sufficient funds for repaym=r: 27 post-
age to his listed address.

Cyprus; 5B4 stations have o==n per-

mitted on 6m from Novem
understand that permits are r=ou red
butihave nodetailsonrestrict o=
information as it becomes ava zo =
Gotland Expedition; The Grid Cros:
in fine spirit, will be going to Got ==
JO96 from 7 to 10 June 1991. The r ==
sign will be SM7NM/1 and the,

50165MHz with split working if

inge, Sweden.
4U1ITU If you were lucky enough :c
work Dave Court, G3SDL from 4UTITLC
onthe evenings of 8and 9 March 1997 on
50.155MHz, you can QSL via. his homs
callsign Mr. D. Court, 98 Andover Ra
Orpington, Kent BR6 8BN

This concludes an historic, outstanding
month on 50MHz. Please send me your
reports and comments, particularly on
the other bands such as 4m/2m/70cm/
23cm, to Ken Ellis GBKW 18 Joyes Road,
Folkestone, Kent CT19 6NX, thanks.

Abidjan 0% lvory
Po Box 520,
. Mr. T. Vacaba,
TU2MA; Africa. Gagnoa.
tl Coast, AT Box 634, Gag
« Skired], 81 pvenue Okbah Ap I Mr. G. P\eloug‘?a.tc’apo ¢
CNEST: Yé\;g;‘tnp\gdal, Morocco U204 tvory ansggl::\? or direct 10 Mr{ JIFC;'I Coast
. a (0] 4
. Via OH2BC SNR, USC\N'C TUADH:; E\_ther Vi 50 Box 584, Bouake, IV
. x, U 0 char
CT3D/I}<'GGUH' Capt. Luis AnciaGlSrEmbassv Manila, AP F;‘f ioa Kazakh gSR, USSR
DUt ‘ P-LINO, ¢ rica. a Ata, Kazakn == o o0
PACREP-LI™ - 796528, USA: 480113 AIM ton 3300,
. ' . Box 1 622, Hami
San Francisco, UL7GCC; Gregory, BOX B
DU3/KEQA;  Via WB%Y);\YGC;?(;\QGL Box 42, FPO San VK30T: ‘:/Airét%ﬁa, Austra\'laB- « 113, Alice Springs
0, Mr. Gordo USA . Farmer, BOX 1=
DU/ KW Frandisch, eﬁngeéeg' Box 33 (6’&6\700' VK8GF; |\5A7r5‘<l>w\‘\n AUsUTZIS. 5953, Alice SPrings:
gC: Mr. Ken i€ oo, CA 96651, . /. sumner, BOX d
pU3/KEQ FPOKSanC\:r‘\aAr\\((;l;‘iOrzz Miyagi Naha-City, VK8ZLX ‘%A;B% NT, Austra\\l\?\-r D. Anderson, BOXSA
. Mr Kazu lapan. ia. KBEFS only, Mt WL ©0 agg13, USA.
JREWPT: Okinawa ?C&’f\:h;?tp b0 BoX 52, pucalipa, YW52Z; \élfz- S Cochran, Charlotte, M-
arro ! . 4,
ORBABT: ‘;’Aerrk? S. Amemf:" atenele, Rua Jose Fraga 7S8DX; \\//[a. \(/)VI\BIE%SV only, Mr. V. Ravyts, Freest
|{do B. 10 ' il. . ia. ON jum.
PTTNK; mtit%aeoom Forta\ezafg(’)gé?zCuﬁﬂba, 1SG: 1547RB{6K6£§é§:1\3%‘\1m, 17 Shalom St
7.5 rengel, BOX . Mr., o 1 lsra ) -1
PY5CC: ‘E\DAFr( %razi\? Box 1, 533990 Fernando aX1E; i{/a 632%?{\)0\'—?50?\\\', Mr Tosht_\'c\i\k%KlYiraéan
' 10, ' . ia. : o} ,
B PR P
' e (O ok, Po Box 566, Via. WABJOC onlv. MT. T o oy, 45247,
. Mr. A. J. PolsbroeX. gL1uS; " ~ridge Drive, Cincinaet
PZAAP; . e. M. £. Lauch, Cedaridg
Surinam lisign FD"JKK -t Ave USA
: Via. his home 8755 "¢ 56890 Saint AVE: -
TLBMB; Joseph, Le Brix,
6 Rue JO )
‘l:\;\anéeéiau 60 Box 1890, Abidjan 1, tvory
TU2EW, cgas't, Africa.
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