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CQ de GSIYA

Amateur radio means different things to different
people

Our hobby of amateur radio is unique.
Many of us know it holds no interna-
tional frontiers, it doesn’t discriminate
between race, nor status. Our ‘CQ’ on
20mcould berepliedto by achap down
the road, or on the other side of the
world, by aKing, a Lord, an amateur on
an otherwise deserted island in the
middle of an ocean, or someone who
you knew as a school friend.

Tuning around the bands, we hear
all sorts of conversations. Some tech-
nical, some aboutlastnight’s DX, some
about what’s happening at the club
next week.

Sit Back and Look

This no doubt sounds familiar, but
it sometimes helps us to sit back and
take a look at ourselves. Our hobby
means different things to different
people. Some like to experiment, either
by designing and building new equip-
ment and aerials, others instead like to
experiment with the effects of HF or
VHF propagation. There's lots we
amateurs have ‘taught’ the profes-
sionals in the past, like how ’short
waves’ could sustain worldwide com-
munication after these were given to
amateursto ‘play with’, asthey weren’t
considered useful for ‘real’ communi-
cation needs. Others prefer to practice
their operating skills and improve their
on-air proficiency, entering contests,
chasing awards and so on. Others like
to combine a number of interests, im-
proving their station ‘all round’, some
even going to what could be described
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as the current ‘ultimate’ combination
of operating skill, proficiency, and sta-
tion equipment by using techniques
such as moonbounce communication.

After we've received our licence,
we're relatively free to do what we
want. No-one should ‘force’ one thing
or another down our throats, although
some certainly do try! Yes, we do have
discussions on whatisthe ‘best’ mode,
the ‘best’ form of operating technique,
the ‘best’way of equipping your station.
In HRT, we try to cater for as many
tastes as possible, by featuring regular
columns and articles on. a range of
interests. And yes, we do try to actively
promote discussion. We trytokeepyou
active!

Unsung Heros

Some amateurs go a little further
and use their hobby interest to benefit
others. Repeater groups provide facili-
ties for all amateurs to use. Packet
‘Node’ and ‘Bulletin Board’ system
operators puttheir stationon air purely
to help others. The ‘ambassadors’ of
amateur radio, be they individuals or
groups, run Novice and RAE courses to
introduce new blood to the hobby.
Satellite organisationsaroundtheworld
design, build, pay for and launch ama-
teur radio satellites for use by any
amateur. Emergency groups such as
Raynet put their communication facili-
ties at the disposal of other organised
groups devoted to the safety of human
life. Others with personal skills promote
our hobby to the general public, in-
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creasing our ‘status’ within the com-
munity.

A few weeks ago as | write this, |
was pleased to go along to attend the
inauguration of Peter Chadwick G3RZP
as the new RSGB President. He said
some very interesting things in his
speech (see this month’s Radio Today),
many of which | had been harbouring
thoughts of for some time. It looks like
| wasn’t the only one. He rounded off
his speech with atoasttothe volunteers
who do so much for amateur radio,
often ‘in the background’, the ‘unsung
heros’ of our hobby. Hear Hear.

HRT Amateur of The
Year

it was in acknowledgement of the
volunteer efforts of radio amateursthat,
a couple of years ago, | decided that
HRT would host an ‘amateur of the
year’ award. There are many people
out there who do so much for others in
our hobby, voluntarily, often without
any praise or even a ‘thank you'.
Sometimes they just get moaned at.
This month is your last chance to
nominate the person who you feel
should receive this year’s award and
prize. If you don’t have a nomination
form, just drop me an SAE, the
address is at the rear of every issue,
and I'll send you one. The winner
will be announced at the HRT stand at
this year’s London Show, and the
London Radio Hamstore have kindly
offered a prize of the winner’s choice
of a 2m handheld, 70cm handheld, or
a wideband receiver. If the winner can
attend the show, we'll be very pleased
to award the prize there and then,
otherwise we’ll make sure they receive
their prize immediately after the
show.

Code Free Licence?

With the possibility of a ‘code free’
HF licence, we've received many, many
letters for publication regarding the
mandatory Class A CW test in the UK,
these coming not only from the UK but
from around the world.

As | said in the January 92 issue,
the Radiocommunications Agency are
the people to write your letters to re-
gardingthe CWtest(Radiocommunica-
tions Agency, Amateur Radio Division,
Waterloo Bridge House, Waterloo Road,
London, SE18UA), and in last month’s
issue | publicized the factthatthe RSGB
also want your views on a ‘code free’
licence, the closing date for the RSGB's
study being in the early part of this
month (address in ‘Club News’). Now,
where was that photocopier ‘start’
button...



ir ' ‘éntyofdetaﬂs?
: amateur radio in the UK innludmg

Dear HRT,

lam in the fourth year of study at a
mechanic engineering faculty ‘manu-
facturing department’ from the Poly-
technic University of Bucharest.} am a
Novice radio amateur and | hope after|
shall graduate the faculty | shall obtain
a superior class licence for radio ama-
teur. | have had yet little time for this
hobby because | have a lot of study at
my faculty.

| operate the radio club station
YO9KBU/YOI9KIF from my town
Tirgoviste, especially in the holidays. |
am very sorry that | have not made any
QSO with UK, the transceiver of the
clubs is an old one and it doesn’t work

so good. Though my brother is the
President of the radio club and though
he is a very enterprising man, he could
not make too much. The interest of the
people for this hobby {sport) is dimin-
ishing continuously. He could not ob-
tain the necessary financial support
from the local sponsors for develop-
ment of this hobby. We hope thatin the
next year the things will run more bet-
ter than this year, we wish you the
same.

| am more eager than you can im-
agine, and | shall wait some news from
all the hams from Tirgoviste. Through
my letter | want to wish you and your
family, your colleagues from HRT, and

all UK hams a very good health, good
luck and happiness for the next year.

Mihai, YO9FSR

Editorial comment;

Mihai also sent us a nice photo of him-
self in his shack, and a very interesting
copy of ‘CQ-YO', their national amateur
journal, which isfilled with information.
Thank you Mihai, it's nice to hear from
amateurs such as yourself in this in-
ternational hobby of ours. We also knew
Mihai was having difficulty in getting
some crystal filters which we're trying
to help him with, but if any amateurs
do have surplus gear they may like to
donate to their club station, I'm sure
we at HRT wouldn’t be offending them
by volunteering a ‘transportation
service’ — give us a ring if you'd like to
help out!

Dear HRT,

This letter is prompted by a com-
ment from G3XTT onthe letters page of
December 92 HRT. He states that HRT
has strongly endorsed the introduction
of a Novice Licence, which is doing
much to ‘bring new blood into the
hobby’. Why?

Who are these people to whom
spreading the gospe! and making con-
verts is so important? Not the average
amateur surely, to whom the influx of
new blood merely represents a reduc-
tion in band space. Has the granting of
inducements over the years to encour-
age this new blood resulted in a gen-
eral improvemant in, or even the main-
tenance of, established standards? See
the Editor's comment, page 5, Dec 92
HRT; “Many of us know what’s now
come of 2m, shesays, tongueincheek”.
Will amateur radio die without this con-
stant gospelling and unremitting pres-
sure for easier access?

Anyonewhoisseriouslyinterested
in amateur radio will find his own way
to it, and will discover a friendly readi-
ness to help him achieve his goal. But
the hobby is now big business, and
equipment dealers (and periodical
publishers!) need constant market ex-
pansion in order to survive. At three
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thousand quid a throw for the latest HF
rig, repeat orders are hard to come by.
Magazine publishers need increasing
circulation in order to pull the dealers’
advertising, hence the desperate pres-
sure for new blood.

Amateur radio can and will survive
without this constant propaganda and
easier entry blandishments. It will die
only when the day dawns on which a
cheque book is the only necessary
passport into the hobby.

Jim Pearson, G3KOG

Editorial comment;

It seems significant that we seem to be
the only magazine pushing ex-PMR
conversions to get new licensees on
the 2m and 70e¢m bands at a price they
can afford! But we don’t seem to have
upset the ‘big rig’ advertisers, do we?
Our hobby needs newcomers to re-
place those who leave the hobby,
without it, we'll dwindle. We'll go on
trying to help newcomers, because
some of us know how hard it was
when we were in that position, even to
the extent of being ignored and even
mocked as ‘beginners’ at certain ama-
teur radio clubs.

Dear HRT,

lwould like to take this opportunity
to wish you all a ‘happy new year’ and
thank you for the free advertising
you offer us. It is good for retired peo-
ple like myself. So once again thank
you all, | wish you all the success with
your mag.

Mr. W. Taylor.

Editorial comment;
We try, we try!

Dear HRT,

If you put more of the following in
your publication |, and I'm sure many
others will, subscribe to your maga-
zine. lwould like to see regular features

on HF aerials such as practical yagi or
quad projects.

‘HF Happenings’ is great, but how
about a close look at the set-up used at
GOKPW in Suffolk forthe CQWW Phone
Contest, six mono band yagis must be
quite a sight. Even the switching sys-
tem would be of interest especially if
high power linears and multiple receiv-
ers were being used.

With 70,000 operators within the
UK, there is surely plenty of ‘aerial
farms’ to write features on. With
standardised transceivers from
Kenwood or Yaesu being the norm on
HF Worldwide, the main technical in-
terest would logically seem to be beam
aerial performance. | look forward to
future editions.

P. Evans

Editorial comment;

Right now we have an article by Steve
G4JVG (now P29DX) on the Chiltern
DX Club’s GU6UW setup forthe CQWW,
including photos of the big yagis,
multiple receivers and so on! And Don
G3XTT did a complete feature on last
year's GOKPW system in the Feb 92
issue, with plenty of photos. Regard-
ing aerials, we've featured reviews of
several HF beamsin the past, e.g.inthe
last year the KLM KT-34A (Jun 92), HF
aerial projects such as G3TNO’s
multiband HF aerial and G2B2Q's
shielded anti-noise 40 aerial (both in
the Sep 92 issue), and other features
such as G3XTT'’s Aerial design by PC
(Mar 92). HF propagation prediction
software was featured in the May 92
issue. Backissues are availableforthose
who don’t subscribe!

Dear HRT,

| draw cartoons, mainly on the
subject of amateur radio (you may have
noticed!). The main characters in these
cartoons are usually white and male. |
hope this does notreflectany prejudice
on my part, | intend it to be a reflection

- =T,
P

A

of the sociology of amateur radio.

If one considers hams in this coun-
try (the UK), one will find that the vast
majority are white, male, middle class,
and science or technology educated.
Women, who make up half our popu-
lation, are poorly represented. It is im-
possible to see someone’s skin colour
over the air, and perhaps this is a good
thing in many ways, but on the other
hand it does nothing to dispel our as-
sumptions about the person on the
other end of the QSO. One prominent
UK ham of African descent goes as far
as having a drawing of a Zulu warrior
on his QSL card, as if to make plain his
minority status in the hobby. If any
radio club runs a policy of being open
for regular radio operation by eco-
nomically disadvantaged people from
poorer areas (to whom even the QRP
boast of ‘on the air for less than £100’ is
meaningless) | would be very glad to
hear it, however I'll be surprised if the
practice is widespread.

Novice licensing in the UK seems,
lam glad to say, to be introducing more
young people to our hobby, and many
of them are girls. But we have a long
way to go before amateur radio is truly
the leveller which we like to boast it is.
Friends and colleagues, what will be
your response to this?

Paul Thompson, GEMEN.

Editorial comment;

We recently published a ‘plea’ from a
prospective amateur who’d been
turned away by his appearance of a
skinhead, and we‘re pleased to report
that help has been found from an
amateur in his area who’s assisting
him in getting his licence. But it hap-
pens, the HRT Editor found discrimi-
nation several years ago as a teenager,
a prospective amateur visiting a local
club after moving to a new area. Being
ignored by the (generally old) amateurs
there didn't give me a goodimpression
of what amateurs did.
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Morethan one person’s said to me ‘that
looks like one of those smart new
handheld cellphones’ when J've been
using the |IC-W21E. It does look smart,
and as well as 2m and 70cm it also
receives a lot more besides, more of
this later! It's also very easy to use,
within minutes of switching it on | was
happily chatting away on the local re-
peater.

Handheld

The set was nicely ‘palm sized’,
and as well as having a combined
speaker/mic at the top, a separate mic
contained within the nicad battery of
the set can be used, for constant
transmission. This is handy for cross-
band full duplex operation forexample,
without the feedback you’d normally
get without an earphone plugged in,
the IC-W21E being used indeed just like
a cellphone!

HAM RADIO TODAY APRIL 1993

lcom IC-\WW21E

Review

Chris Lorek goes ‘poserphoning’ with Icom’s very latest

2m/70cm dual band handheld

Overall, the set is designed to be
‘simple to use’, without all the multi-
plicity of buttons which you could ac-
cidentally pressandfind you were either
talking to someone you weren't a sec-
ond ago, orinfact nottalking to anyone
at all when you should have been!
There’s very littleto ‘gowrong’interms
of ‘pressing the wrong buttons’, and
with 32 memory channels oneach band
you can indeed just program these up
and use them alone for everyday use. |
did. If you’d like to see what else is
around on the bands, then you canalso
program a couple more dedicated
memory channels with ‘lower’ and
‘upper’ scan limits, for the setto search
between and pause for a few seconds,
whenever it finds a signal.

Power

The set comes with a7.2V 900mAh
BP-131nicad and a plug- inwallcharger,
with this the set gives you around 2W
output on transmit. You can switch in
lower power levels if you want to save
your batteries, or even an extra-low
10mW ‘EL’ level for very local chats, or
remote use of your ‘main’ station while
you’re at home.

For mobile or base station use,
plugging in an external 12V DC supply
increasesthe maximum transmitpower
up to around 5W, although this supply
doesn'tcharge the batteries—you need
to disconnect the nicad and slide a
charging adapter onto it for use with
the supplied wall charger.

Facilities

As well as 2m and 70cm coverage,
thereceiversectioncan be programmed
to tune over 108-179MHz, 311-460MHz,

and 800- 945MHz. AM is automatically
selected for you below 136MHz for
airband reception which is quite handy
(although it's illegal in the UK to listen
to airband at present — a stupid law if
you ask me). Not surprisingly, the
specificationsaren’tguaranteed outside
the amateur bands, but with more
amateurs wishing to check other
frequencies, this ‘extended receive’
facility could be useful.

1
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Almost ‘hidden away’ in the in-
structions that come with the set are
details of a‘multi-function” mode (which
the manual gives only the ‘essentials’
of, hintingthatalot morefacilities apart
from the ‘basic’ ones featured are
possible). CTCSS encode/decode can
be programmed forexample, to be used
with an optional ‘add on’ CTCSS unit.
Anincreasing number of 2m and 70cm
repeaters in the UK are having CTCSS
access facilities, often especially to aid
handportable users, so this optioncould
be very useful.

In Use

| found the set was nice to hold,
and very easy to operate, although |
must confess to having a ‘craving’ to
program it the way | would have pre-
ferred. ‘Memory Scan’ for example is
initiated by a press of the ‘S’ button
when in memory mode, this scans all
the memory channels, including those
with frequencies stored in ‘extended
coverage’. | would have preferred to
have selected the channels’in’and ‘out’
of the scan, and once I'd programmed
them in, they couldn’t be deleted. No
doubt this can be altered in one of the
‘multi- function’ commands that aren’t
in the manual, but for 2m or 70cm
scanning | just used the ‘programmed
scan’ mode which was reasonably
useful.

The receiver was nicely sensitive
both on 2m and 70cm, and my trans-
mitted audio was described as ‘clear
and punchy’, although the receive au-
dio from the small speaker holes was a
bit ‘boxy’ and distorted a lot when |
turned it up in noisy surroundings. |
found the large display was easy to
read, and once |'d learned the positions
of the controls, | found the raised but-
tons were easy to use by touch alone, in
the dark for example.

Connecting arooftop aerialathome
showed the set to be capable of rea-
sonable performance, although |
sometimes suffered on2mreceive from
my semi-local fire station transmitter
system operating just outside 2m.

Lab Tests

The accompanying laboratory
measurements show the set has ad-

equate performance for a handheld,
the transmit deviation is a bit high {(ex-
plaining the ‘punchy’ reports!) and the
receiver ‘S-meter’ is rather limited, but
otherwise lcan'tcomplain-I'marather
fussy so-and-so technically. There was
plenty of transmit power available with
an external 12V DC supply, useful for
mobile and base use as long as you
keep your transmissions short to stop
the case getting too hot!

Conclusions

The set was easy to hold, easy to
use, and all round quite a reasonable
performer. Few amateurs should have
problemsin usingiteven ‘from scratch’,
especially in today’s age where ‘bells
and whistles’ seem to come with eve-
rything. It may, however, be limiting to
those who want paging, DTMF selec-
tive calling and the like, but then it's
designed for a ‘different’ user to this.
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Thesmartstyling of the transceiver
will I'm sure find appeal with many
users. The HRT Editor Sheila G8IYA
certainly liked the look of it for example
- indeed it's her jeans (yes, she was
inside them at the time) you’ll see on

Maximum Audio Output;

Sensitivity;

Measured at 1kHz on the onset of

this month’s front cover ‘modelling’ | SINAD;
the set!

The IC-W21E is currently priced at 145MHz
£425 including nicad and wall charger, | 0-15uV pd

with the CTCSS unit at £57 (but check
the latest prices with your dealer). My
thanks gotolcom (UK) for the kind loan
of the review set.

LABORATORY RESULTS:

All measurements taken using fully
charged BP-131 nicad, high power TX,
otherwise stated.

RECEIVER

Input level required to give 12dB

0.15uV pd

clipping, 8 ohm load;

145MHz
212mW RMS

435MHz
209mW RMS

Image Rejection;

Increase in level of signal at first IF

Current Consumption

image frequency, over level of on-
channelsignal, to give identical 12dB

Standby, squelch closed; 98mA SINAD signal;
Eece!ve, mid vollume;. 1147?5mAA 145MHz 435MHz
eceive, max volume; m 92.9dB 65.2dB
Squelch Sensitivity;
145MH:z 435MHz

Threshold;  0.14uV pd (11dB SINAD) 0.10uV pd (6dB SINAD)
Adjacent Channel Selectivity; Maximum;  0.29uV pd (25dB SINAD) 0.27uV pd (24dB SINAD)
Measured as increase in level of interfering signal, Intermodulation Rejection;
modulated with 400Hz at 1.5kHz deviation, above 12dB
SINAD ref. level to cause 6dB degradation in 12dB on- Increase over 12dB SINAD level of two interfering
channel signal; signals giving identical 12dB SINAD on-channel 3rd
order intermodulation product;
145MHz 435MHz
+12.5kHz; 34.1dB 29.6dB 145MHz 435MHz
- 12.5kHz; 29.9dB 31.9dB 25/50kHz spacing; 58.0dB 58.8dB
+ 2bkHz; 65.8dB 63.2dB 50/100kHz spacing; 55.3dB 59.5dB
- 25kHz; 60.3dB 63.2dB
Blocking;
S-Meter Linearity
Increase over 12dB SINAD level of interfering signal
145MHz 435MHz modulated with 400Hz at 1.5kHz deviation to cause 6dB
S1 sq open sq open degradation in 12dB SINAD on-channel signal;
S3 0.32uV pd (-11.0dB) 0.57uV pd (-7.5dB)
Sb 0.57uV pd (-6.0dB) 0.75uV pd (-5.0dB) 145MHz 435MHz
s7 0.81uV pd (-3.1dB) 1.02uV pd (-2.3dB) +100kHz; 77.2dB 75.4dB
S9 1.14uV pd (0dB ref) 1.34uV pd (0dB ref) +1MHz; 88.8dB 88.5dB
S9++ 1.71uV pd (+3.5dB) 1.74uV pd (+2.3dB) +10MHz; 96.9dB 95.6dB
TRANSMITTER
TX Power and Current Consumption;
Freq. Power 7.2V Supply 12.0V Supply
145MHz High 2.25W/1.08A 5.86W/1.48A
Low 3 2.25W/1.07A 3.59W/1.15A Harmonics;
Low 2 1.45W/800mA 1.47W/790mA
Low 1 380mW/485mA  390mW/495mA 145MHz 435MHz
E Low 20mW/160mA 20mW/160mA 2nd Harmonic; -73dBc -81dBc
435MHz High 1.71W/1.16A 5.45W/1.82A 3rd Harmonic; <-90dBc -77dBc
Low 3 1.71W/1.16A 4.08W/1.44A 4th Harmonic; <-90dBc <-90dBc
Low 2 1.58W/1.08A 1.81W/1.03A 5th Harmonic; <-90dBc -
Low 1 430mW/625mA 660MmW/655mA 6th Harmonic; <-90dBc¢ -
E Low 10mW/160mA 10mW/160mA 7th Harmonic; -78dBc¢ -
Peak Deviation; Toneburst Deviation; Frequency Accuracy;
145MHz 435MHz 145MHz 435MHz 145MHz 435MHz
5.16kHz 6.17kHz 3.16kHz 3.41kHz -162Hz -480Hz
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do-everything handheld

They described it as a ‘very flexible’
handheld, one that could do as little or
as much as you wanted. | think they
were right! | managed to have a quick
‘play’ with the FT-530 at the Leicester
exhibition, complete with the optional
extension mic with it's buttons and
backlit LCD, and | awaited the day I'd be
‘letloose’ ononetotry outforareview.

Flexibility

The day came, and | wasn’t disap-
pointed. Indeed, this very evening the
‘talk’ on my local repeater is between
two new FT-530 owners, chatting about
all the various things itcan do! To give
you an idea, as well as the usual dual
band things such as 2m and 70cm op-
eration, you can use it as an automatic
cross band repeater, it has CTCSS built
in for repeater access use as well as
quiet monitoring, all the DTMF ‘bells
and whistles’ that | can think of, such as
paging, selective calling,
plus a few more, a very
wide extended receive
coverage (and transmit
if you
really

YARBU -

Chris Lorek G4HCL goes fully flexible with a new

want) including switchable AM/FM re-
ceive anywhere across the range, tim-
ers that can switch the set on, off, wake
you up, remind you of appointments or
skeds, | could go on and on.

OK, so having been ‘overwhelmed’
with all this, let’s get back to Earth. To
keep things simple, you can use the set
asa’simple’rig, either using the tuning
knob, which automatically switches in
the correct 2m repeater shift when
you'rein that part of the band, or the 40
memories channels on each band
{which also store allthe ‘bells and whis-
tles’ you've programmed). So, tune to
the frequency you need, press the but-
ton, and let the radio do the rest.

It covers the normal 2m and 70cm
bands ‘as standard’, and can also re-
ceive over 110-180, 300-500, and 800-
950MHz, which opens up a few possi-
bilities. It gives around 2W out ontrans-
mit with the supplied 7.2V 700mAh
nicad, and around 5W out if you plug in
an external 12V supply which also
charges the supplied nicad.

Three TX low power levels can be
switched in, down to around half a watt
output, and plenty methods of ‘battery
save’ features can be switched in on
receive including an ‘automatic’ cycle
which looks at the channel activity and
varies the on/off save ratio to suit what
you're listening to. On transmit, it can
even look at the S-meter, and if it’s full
scaleit’llautomatically selectlow power
transmit for you if you like, it can
also automatically unkey the

transmitter while you're not
talking to make those nicads
last that bit longer.

So | was let loose on it, and
after trying the ‘basics’ out | de-

cided to have a ‘play’. This, | must
confess, is where | got unstuck. Yes, |
should have had the manual to hand,
fortunately a small credit-card sized
bookletcomeswiththe setgiving details
of most of the functions. But this didn’t
stop me getting the set into modes |
somehow just couldn’t get out of, and
on more than one occasion | did a
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‘reset’ on the rig, possibly more out of
frustration than anything else! Eventu-
ally, | settled down to having a good
read of the book, programming the
memories and using justthese for ‘nor-
mal’ monitoring and communication,
and using the two ‘'VFOs’ on each band
forchannel hopping and general tuning
around.

In Use

To be quite honest, | didn't like the
‘styling’ of the set, although that’s just
a personal thought — the buttons and
controls must go somewhere | sup-
pose. The separate volume and squelch
controls for each band were easy to
use, and separate ‘busy’ LEDs for each
band told me exactly what was hap-
pening when a signal came through.
The automatic ‘band select’ made sure
| replied on the right band as well,
especially while | was walking along in
the dark! The keypad and display

though | occasionally found operating
the small buttons with gloved hands a
bit difficult, sometimes pressing the

‘band’ button accidentally as | operated

the set. The 1750Hz toneburst button
forrepeateraccess was sensibly placed
justabovethe PTT, ratherthan repeater
access being a ‘two handed affair’ as
with some sets, and the built-in CTCSS
was a nice touch, especially with more
and more UK repeaters having CTCSS
access facility which heips weak port-
able users no end.

| found the VHF receiver very sen-
sitive indeed, the UHF side slightly less
so, and the small set top helical gave
quite a reasonable performance. Oper-
ating from home with my rooftop aerial
showed a few ‘blocking’ problems on
VHF, this probably being down to the
sensitive receiver, where strong local
signals brought the odd ‘'mixing’ prob-
fem to light. | did however find the set
very useful in cross band ‘repeater’
mode, solcould operate on high power
2m (feeding my external 100W linear)

backlight illumination were superb, al-
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with my base aerial system using my
70cm portable from the lounge, this of
course being quite legal in the UK (read
your licence).

Laboratory Tests

These showed quite a reasonable
performance, the receiver 'images’
could have been a bit better, but oth-
erwise the strong signal handling per-
formance wasn’t too bad. On transmit
the harmonics were very well sup-
pressed, and the transmit deviation
accurately set — no ‘overdeviation
bleeps’ on repeaters with this one.

Conclusions

This is the most versatile
handportable I've come across as yet,
it's no wonder the guys | heard on my
local repeater were ‘raving’ about it. |
certainly found it so, but maybe a little
‘too much’. The ‘keyboard lock’ func-
tion was very useful, | could just use the
rotary knob and the 80 memories when
outand about, after programmingthese
up with all the things | could think of,
making operation very simple as a re-
sult. I'm saving up, I’'m saving up.....

The FT-530 is currently priced at
around £435 including nicad and wall
charger, and my thanks go to South
Midlands Communications Ltd. for the
loan of the review set.
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LABORATORY RESULTS:

Squelch Sensitivity;

All measurements taken using fully
charged BP-131 nicad, high power TX,
otherwise stated.

Threshold;
Maximum;

145MHz
0.10uV pd (8dB SINAD)
0.24uV pd (22dB SINAD)

435MHz

0.16uV pd (10dB SINAD)
0.29uV pd (22dB SINAD)

RECEIVER

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; 856.2dB 80.4dB
+TMHz; 95.1dB 87.0dB
+10MHz; 96.9dB 90.9dB

Adjacent Channel Selectivity;

Measured as increase in level of interfering signal,
modulated with 400Hz at 1.6kHz deviation, above 12dB
SINAD ref. level to cause 6dB degradation in 12dB on-
channel signal;

145MHz 435MHz
+12.5kHz; 40.6dB 36.3dB
-12.5kHz; 26.6dB 15.3dB
+25kHz; 71.3dB 68.4dB
-25kHz; 66.3dB 66.9dB

TRANSMITTER

S-Meter Linearity

145MHz
S1 sq open
S2 0.29uV pd (-15.0dB)
S3 0.33uV pd (-14.3dB)
S4 0.40uV pd (-12.8dB)
S5 0.517uV pd {-10.6dB)
S6 0.67uV pd (-8.3dB)
S7 0.87uV pd (-6.0dB)
S8 1.22pV pd (-3.1dB)
S9 1.72uV pd (0dB ref)

S9+ 3.29uV pd {+6.0dB)
S9++ 4,95,V pd (+9.1dB)

435MHz
sg open

0.46pV pd (-13.2dB)
0.53uV pd (-12.1dB)
0.57uV pd (-11.3dB)
-71uV pd {-9.5dB)
0.93uV pd (-7.1dB)
1.27uV pd (-4.4dB)
1.58uV pd (-2.5dB)
2.11uV pd (0dB ref)
2.97uV pd (+3.0dB)
4.54uV pd (+6.7dB)

Intermodulation Rejection;

order intermodulation product;

145MHz
25/50kHz spacing; 59.0dB
50/100kHz spacing; 58.2dB

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

435MHz
60.0dB
59.8dB

Image Rejection; . -
TX Power and Current Consumption;
Increase in level of signal at first IF
image frequency, over level of on- Freq. Power 7.2V Supply 12.0V Supply
channelsignal, to give identical 12dB 145MHz High 2.23W/970mA 5.30W/1.32A
SINAD signal; Low 3 2.23W/970mA 3.42W/1.07A
Low 2 1.71W/790mA 1.71W/780mA
145MHz 435MHz Low 1 600mW/540mA  600mW/540mA |
53.8dB 41.7dB
435MHz High 1.5TW/1.09A 4.59W/1.70A
- Low 3 1.51W/1.05A 3.21W/1.17A
Current Consumption Low?2  1.48W/1.04A 1.47W/950mA |
Standby, squelch closed: ~ 96mA Lé\f\/ 1 580mW/610mA SSQmW/SQOmA
Receive, mid volume; 142mA s :
Receive, max volume; 219mA Harmonics;
g 145MHz 435MHz
Maximum Audio Output; | 2nd Harmonic; -69dBc <-90dBc
1 3rd Harmonic; -85dBc <-90dBc
Measured at Tkliz on the onset of 4th Harmonic;  <-90dBc <-90dBc
clipping, & ohm joad, | 5th Harmonic;  <-90dBc -
| 6th Harmonic; <-90dBc -
145MHz 435MHz . ) _
220mWRMS  234mW RMS 1| 7tn Harmonic;  <-90dBc
#requency Accuracy; ]
Sensitivity; | 1450MHz 435MHz
Input level required to give 12dB _ - “218hz 610Hz |
SINAD; . e = e
1 Toneburst Deviation; Peak Deviation;
g 4153“:\’;’; q gﬂ%":\’;’; g 145MHz 435MHz 145MHz 435MHz |
) ) 2.77kHz 3.02kHz 4.94kHz 4/62kHz -
22 please mention HRT when replying to advertisements HAM RADIO TODAY APRIL 1993




DXR10 Review

When conditions are right, the upper HF
amateur bands can offer exciting listen-
ing. Many radio amateurs have shared in
the pleasure of working around the
world on the 10m band (28 to 29.7MHz),
and the 15m band (21 to 21.45MHz) is a
popular DX band and is often full of inter-
esting signals on both CW and SSB. Now
added to these is the new 12m band
(24.89 to 24.99MHz), highly rated for DX
by those who have used it. Generally
very few items of home built equipment
are built for these bands because of the
techniques involved in getting a stable
and reliable receiver operational on
them. Good stability, high sensitivity and
strong signal handling capability are all
required for a successful receiver on
these bands.

Recently the firm of C. M. Howes
Communications have added to their
range of amateur radio kits a receiver
called the DXR10. This kit enables the
average constructor to build adirect con-
version receiver which covers the whole

Rev. G. C. Dobbs G3RJV looks at the Howes DXR10
Receiver kit for 10, 12 and 15 metres.

of the 15m and 12m bands, and the most
used bottom end of the 10m band. It can
receive CW and SSB signals, the two
commonest types of traditional amateur
radio communication on HFE.

The DXR10 receiver has bandpass
input filtering, thus the receiver requires
no alignment or RF peaking adjustment.
Other features include a high level
double balanced mixer, an active filter, a
stable three band VFO, and around 1W of
audio output power to drive an external
speaker or headphones.

Building the DXR10

The constructoris provided with the
printed circuit board and all the board
mounted components. The controls, the
case and the hardware are not provided
butinstead are left for the constructor to
obtain. Not a bad idea, since these items
can be the most expensive in any project
and can often be found cheaply at radio
rallies and in deep junk boxes. It also

adds individuality to the project, as one
problem with kits can be that whoever
builds it, it can turn out the same as all
the other examples of the same kit! This
decision allows some scope for person-
alising the receiver, my example of the kit
can be seenin the accompanying photo-
graph.

The instructions provided with the
kitare simple butvery clear,anditshould
be possible for anyone with a good sol-
dering technique to build the kit without
any problems. There is a concise section
on how to identify the provided compo-
nents, sometimes not easy for begin-
ners, for example when faced with
various capacitor markings. One compo-
nent must be hand wound, a broad-band
transformer, and the instructions are
well laid out to enable anyone to wind
the transformer even if it is their first
attempt at inductor winding.

The band change switch is situated
on the printed circuit board as close as
possible to the capacitors being

REMOTE BAND CHANGE SWITCH OPERATION

Front
pane] ————

rod (wood/plasic)

Band switch (SW1)
Bolt through into

switched. This does mean that some
method has to be adopted to enable the
switch to be operated. The simplest
method would be to lift up the lid of the
case and operate the switch on the
board, but this is somewhat crude and a
remote slide switching method is sug-
gested. Ratherthanuse arod attached to
the switch by a bolt as suggested in the
instructions, | simply fashioned a piece
of stiff wire of around 18 SWG to push
and pull the switch SW1.ldrilled a holein
the “toggle’ of SW1 and made a hook in
the wire to fit through the hole. The other
end of the wire went through the front
panel of the receiver where | terminated
it with a small knob. The resulting band
switch action was by pushing and pull-
ing the knob, with LEDs indicating which
band had been selected.

My example of the DXR10 shown in
the photo also includes another Howes
kit, the DCS2 relative signal strength
meter. This is an audio driven module
which provides a meter reading of the
audio strength of signals, having been
designed for use with their range of
direct conversion receivers.

Case and Hardware

Ibuiltthe DXR10inacase measuring
100mm high by 150mm wide by 150mm
deep, this gave adequate room to mount
both the DXR10 and DCS2 printed circuit
boards. The generous height allowed a
large tuning scale to be used on the front
panel and a 75mm diameter loud-
speaker to be mouniza inside the rear

(

bom M

rod

knob /'E]}

/DXRIO PCB
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TODAY INTERNATIONAL

~ Detailed and concise
construction projects you can
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_on all in electronics
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Your guide to tomorrows
technology, today

Also, a free printed circuit board with every
issue to help you build one of the excellent
projects inside!

"alIB;("RIPTI()N Publishad ist
| & BACK ISSUES Friday of
. HOTLINE every month

only £1.95

10737 768611
Order your copy from a
newsagent now or
subscribe and we’ll

deliver every issue FREE!" “ UK only

G6XBH G1RAS G8UUS

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

ACCESSORIES:

Wetz Range, Adonis Mics, Mutek Pre-Amps, Barenco Mast Supports,
DRAE Products, BNOS Linears & PSU’s, ERA Microreader & BP 34
Filter, SEM Products
Full range of scanning receivers

AERIALS, Tonna. Full Range of Mobile Ants, Jaybeam
JUST GIVE US A RING

Radio Amateur Supplies

3 Farndon Green, Wollaton Park, Nottingham NG8 1DU
Off Ring Rd., between A52 (Derby Road) & A609 (1lkeston Road)

Monday: CLOSED Tuesday-Saturday: 10.00 a.m. to 5.00 p.m.
Tel: 0602 280267

(weysurnoN) SV

Please send SAE for mail list or enquiries please.

m.
wise BuY @ BARGAINS!

Microwave Modules linear amps these have been padded down to 106mhz, but we
supply info for 2m. mods 10w. in 70w out

Pye M294 “A” band for 2m. FM. 6¢h. with mic etc £75
Pye MX294 "A” band synthesised with mic etc £100
Pye W15FM “A" band 25khz ch. spacing 6ch. with mic £26
Pye W1i5FM as above but boot mount with control gear etc £26
Pye MF5FM “Europa” "A” band for 2M. 3CH. with mic and circuit £29
Pye MF5U UHF. “Europa” for 70cms. ok. for novices £36

Racal MA685 30-76Mhz wire dipole kits with 4 antenna elements in satche! 50w. power
handling with feeder and bnc plug £12
Dymar 2000 mobife radios synthesised, 100ch. 15w if o/p supplied with med info,
eproms, components etc to make a usefut 2m. radio. £60
Motorola MC80 UHF 2 ch. mobiles 12v. dashmount £30
MWC mechanical military wristwatches unissued with strap £42
EX-PMR radios are sold “as is” but are checked for completeness before despatch.
WE NOW ACCEPT ACCESS/VISA orders on the telephone.

BARGAINS FOR CALLERS. SURPLUS AND SECOND-USER EQUIPMENT ALWAYS WANTED

G.W.M. RADIO LTD

40/42 PORTLAND ROAD, WORTHING, SUSSEX BN11 1QN
TELEPHONE: 0903 234897 Fax: 0903 239050

panel. The main tuning control does
need areduction drive for ease of tuning.
| used a 6:1 in-line epicyclic drive with a
pointer attached to the barrel to indicate
the tuned frequency on a semi- circular
scale, this gave a pleasant ‘classic look’.

How did it perform?

Feeding the receiver through an
aerial tuner connected to my doublet
aerial positioned around 18m above
ground level showed it to appear to be
very sensitive, and when the 10m band

was openitbroughtinanamazing range
of DX stations. | then put the receiver on
my desk in a bay window and ran a
fength of wire about 3m up in the air, and
t was still able to monitor a large range of
stations on the 15m and 10m bands.

Naturally these three ‘higher bands’
are dependent upon signal propagation
conditions and there are times when the
receiver may appear to be dead, but so
do most receivers at these times. When
these bands are open, they can often
provide the most interesting listening of
all the HF amateur bands.

|wondered about the wisdom of the
receiver designer using a single band-
pass filter to cover all three amateur
bands, but in practice, with the excep-
tion of signals from a local transmitter
operating just below 10m, | had no out of
band breakthrough on the receiver. | also
had doubts about the switched VFO
used, but again this seemed to work out
very well and the receiver was stable
enough to resolve and hold SSB signals
on the 1Bm and 10m bands.

Conclusion

I found the DXR10 receiver kit easy
to build, and the results were such that in
my opinionitrepresented good value for
money even if it was only used as a

casual monitor receiver. | liked it.
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Packet Radio

—Rounaup

Chris Lorek G4HCL tests the G7]JF packet program, and
gets invited to an interesting lecture

It was a few months ago since | first
came across the G7JJF suite of packet
terminaldriver programs, and even now
| haven’t tested all the features! I've
already had enquiries from as far away
as Greece from a station who knew |
was testing this, as well as plenty of
enguiry messages from UK amateurs,
so here goes;

There are versions of the G7JJF
program for a ‘normal’ TNC, for use
‘above’ a BPQ node running on your
computer, or with the Baycom system.
All give roughly similar features al-
though each add some individual ‘ni-
ceties’, like multiple ‘virtual TNC’ port
switching on BPQ, and WEFAX, SSTV
and RTTY receive on the TNC version
when used with suitable Kantronics
TNCs.

The'basic’ features, if you callthem
basic, beside the ‘usual’ communica-
tions screen as seen here are; a500 line
scroll-back buffer with ‘search’ facilities,
a very comprehensive personal mail
system, connect directory, pop-up
menu-driven ASCIl, YAPP, YModem
and XModem file transfers, a file di-
rectory browser with a file viewer, file
and notepad editor, built-in 7PLUS en-
coding and decoding offiles, an easy to
use ‘script’ language for automatic (and
even automatically timed) BBS access,
message listingandthelike, right down
to a QTH locator directory and conver-
sion and distance calculation ‘pop up’
facility!

Best of all, it's shareware, meaning
that you can try most of the features
out, if you like it and wish to carry on
using it, then registration costs you
only a minimum donation of £10 which
adds all the facilities.

The Software

The main screen is split into two
mainwindows, fortransmitandreceive
text, withthe currenttime andthelength
oftime ‘connected’ shown atthe top (or

THC Delver Program (C) Jou Malch (G70JF) Ver 1,41 89/83/92

Connact BBSXJZ

ed To
7134 3891 ALL  GBR

7135 1228 SBAHZ DR
7148 3555 USENET GBR
7141 1544 FBR  cER
7142 6816
(L] 4442
7144 1451
7145 B§ 1755

GhIXS

SPACE CBR
SPACE  GBR
SATTIV GBR
CDROM  CBR
c4Use

GBUHB
CAVHR
67J%U

7147 M 3862
GR7XJE BBS )

Registered to Chris Lorek G4HCL

c hhaxjz
11 18

NP Spool: HOFP)

GINEY B9=-Jan LESS FREQUENCIES NOT MORE
GOFAK  B9-Jan WUUVINFO 7 JAN...UN 6N GROUPss=
{8-Jan Usenet Broadcast limks ...
GHXAN 1B-Jan Protocole Problem solved?!
18-Jan FaQ3-2

18-Jan FAQ-7

iB-Jan GP SAT EX info pse

EH18XX 1B-Jan Photo CD Halp.

GE7LMD G4HCL 1B-Jan Reply from Steven

Printer: YOFP>

The main communications screen

the ‘help’ key when not connected).
Below this is a window which shows
the callsign you're connected to, which
is picked up from the ‘Connected to’
text from your TNC. Another window
contains status information, which
displays the registered user of the
software, the music symbol if the con-
nect bellison,a’P’ifthe PMSisenabled
(it'll flash if you have mail waiting), the
uploading/downloading files status

7134
7135
7148
7141 Alt A - Toggle Local Echo
7142
7143 #lt € = Comnect Directory
7144 Alt b = Directory Brouser
7145 ; | Alt E - Edit File
7147 Alt F - FAX Menu
GB7XJZ BB| Alt & - Perform Script
Alt H = This Help Screan
——— Alt | - Info Screen
Register| 41t J - Nonitor Comnects
—————| a1t X - Bxit Niss hode
flt L
Alt A

Honitor Data

c bbsxjz

L

11 18
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flt B - Toggle Commect Bell

Locator Calculations

together with a bytes to go/bytes
downloaded counter and the printer
dump on/off status.

Personal Message
System

This has many of the facilities of a
‘full blown” BBS, inciuding ‘Normal
User’, ‘Expert User’ and ‘Sysop’ com-
mand strings, automatic forwarding in

Pop-up ‘help’ is available

Alt ¥ = Note Pad

Alt O = Enter PUS locally
flt P - Togyle Printer

Alt § = TAC I/F From File
#lt B = Toggle RITY Mode
&It § = Change Setup

Alt T = Send Date/Tine

#lt U = Encode/Decode File
Alt U = Slow Scan TV Nenu
Alt ¥ - Toggle Connect Bar
alt X = Exit Progran

filt ¥ = Fils Transfers

Alt 2 = Toggle Full Screea




CPEATSICHER W]

SFT = =P
1 FLIA X

HME T EC
L =l

Typical WEFAX display

and out, and the like. You can configure
it to do as little or as much as you like,
including ‘DOS Gateway’ functions al-
low computer access. The PMS also
supports REQDIR and REQFIL requests
from users, with optional automatic
encoding of binary REQFIL requests
into UUcode or 7PLUS code format, the
7PLUS source code having been inte-
gratedintothe software. Aconfigurable
‘help’ file can help users through all the
commands!

WEFAX, RTTY, and
SSTV

These (receive only) modes will
work on TNC’s that support the
MAXUSERS, DAYTWEAK and WEFAX
commands, such as some Kantronics
TNCs. The WEFAX mode can capture,
review, and printeither WEFAX weather
pictures or FAX pictures, and you can
invert or rever~=the picture as needed,
and automatic alignment synchronises
the picture before reception starts. The
RTTY mode can receive RTTY data at
any baud rate between 10 and 2000
with optional tone inversion, verbose
mode or true data mode. The SSTV
mode can be used for capturing, re-
viewing and printing 8 second, 16 sec-
ondand32secondframe SSTV pictures.
These modes certainly ‘open up’ the
facilities of an otherwise 'normal’ TNC!

User Friendly

Pop-up menus make the program
very ‘user friendly’, l had no difficulty in
getting going with it, including using
the built-in file editor for messages and
even for automatic ‘script files’. These
are very useful once you've got the

‘hang’ of them, e.g. for creating auto-
matic procedures for virtually anything
you'd do at the keyboard, such as log-
ging onto a BBS, spooling all your
messages to a disc file then discon-
necting, automatically forwarding mail
from your program, or just connecting
to a packetcluster over a multi- hop
path.

| certainly enjoyed using the pro-
gram, and | now routinely use my reg-
istered version of this in preference to
others for BBS use. The £10 registra-
tion seems very good value, and I'd
recommend the program highly.

I received my evaluation copy from
the Riverside Computers shareware li-
brary (Riverside House, Manvers Road,
West Bridgeford, Nottingham, NG26DJ,
Tel. 0602 452242). The disk comes
packed with files plus complete docu-
mentation, including registration in-
formation. Alternatively if you’d like to
know more aboutthe software, youcan
contact Jon G7JJF @ GB7EQT.#23.
GBR.EU

Packet Guides

Hardly a week goes by without my
being asked ‘where can | get informa-
tion on such-and such an aspect of
packet radio. | recently received the
latest (5th Edition) Practical Guide to
Packet Operationinthe UK, and it seems
to grow more comprehensive each
time! Almosthalf ofthe A4 spiral bound
volume is filled with ‘help files’, typical
of those you’d find on your local BBS
and DX Cluster, makingitahandy ‘look-
up’reference whileyou’re on-air. Itisn’t
justlimitedto that of course, up-to-date
lists and maps of packet nodes, BBSs
and DX clusters are shown for the UK
and Eire, and world BBS listings are
given including the vast number in the
USA. Information chapters cover an
introduction to packet radio, basic TNC
commands and their settings, a begin-
ner’'s ‘trouble- shooting’ guide, and a
very useful chapter on Packet Satellite
operation, altogether a good reference
forthe’old hand’ as well as newcomers
tothe mode. The nextissue will contain
details of 9600 baud modifications
(maybe you have somethinginthisline
to offer forthe nextissue?). The book is
priced at £7.95 plus £2.00 p/p, and my
thanks to Siskin Electronics (2, South
St, Hythe, Southampton, SO4 6EB, Tel.
0703 207587) for the provision of the
review copy.

CTRL-Z, End of Message

The latest issue of the UK Cluster
Working Group’s quarterly ‘Cluster
Duster’ poppedthrough my letterboxa
couple of weeks ago, again filled with
news on the clusters as well as very

readable articles. The annual subs for
receiving this by post are just £4, pay-
able to the UKCWG, c/o Maurice King
G3XKD, 15 Glebe Road, Prestbury,
Cheltenham, Glos, GL52 3DG.

I've also just received another
bumperload of amateur software from
Riverside (thanks Nigel), including a
vast amount of NOS (Network Operat-
ing System) information and programs,
I'm still ploughing through it all! You
can get a catalogue from the company
if you're interested, see last month’s
Radio Today for details.

As | write this, I've been invited to
attend a lecture next week, entitled
‘Packet Radio on the Battlefield’, or-
ganised by an international military/
commercial liaison communications
organisation. It should be interesting!
I'll be able to tell you about it in next
monthcolumn.Please keep meintouch
with what you’re doing, all packet
messages | receive get a reply, or you
can contact me by postat P. 0. Box 73,
Eastleigh, Hants, SO5 5WG. Until next
month, 73 from G4HCL @ GB7XJZ

1«,\’3 ELEJ'}.
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SSTV reception facilities
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We had a good response to our competi-
tton, featured in the Jan 93 issue of Scan-
ners, with six prizes each of a personally
signed copy of Kevin Fox’s book the
Aviation Enthusiasts Handbook. The lucky
winners were;

Mr. M Graves of Crawley, Sussex;
Paul Herrman of New York, USA; Cliff
Barrimore of Isleworth, Middlesex; David
Mitchell of Preston, Lancashire, Werner
Henry of St. Joseph in the Commonwealth
of Dominica, and Ms. B. Platter of Chich-
ester, West Sussex. Congratulations to the
winners and readers alike for your correct
answers (we did get some incorrect en-
tries). Our commiserations if you didn’t
manage to win, but remember you can
always purchase a copy!

30MHz HF range with a gain of 6dB being
provided, the preamp being switched out for
use above 30MHz.

An indoor interface unit is used together
with the supplied plug- in wall power unit for
the preamplifier, and together with a short
patch lead for your receiver, a 15m length of
terminated RG-58U coax is supplied to con-

S

The WA7000 has replaced the earlier
WAS5000 from AOR, this having already
proved to be very popular from the feedback
we’vereceived following our June 92 Scanners
review. The new WA7000 is a slimline base
aerial, and is likewise designed for a wide
range of VLF-SHF listening requirements. A
MOS power FET amplifier is housed in the
outdoor aerial base, for use over the 30kHz-

nect the interface unit to the aerial base. Out-
door mounting hardware allows the aerial to
be fitted to a 25mm-60mm diameter pole. The
WAT000 system is priced at £129.

With more and more scanner receivers
having LF and HF coverage, 2 number of
scanner users have joined dedicated LF and
HF listeners in finding the need for compact
aerials for these bands. A ‘long wire’ can
prove useful if space allows, although the
‘feed-in’ lead from this can often pick up local
electrical noise. The LA-320 system, while
having the advantage of being a compact in-
door aerial, adds the feature of directivity,
where the aerial element may be rotated to
‘null out’ interfering signals to improve re-
ception. These signals may be either from
local sources such as neighbourhood com-
puters, or from greater distances such as un-
wanted radio stations on the same or nearby
frequencies.

The 1.LA320 is supplied with a base unit
(powered fromaninternally fitted 9V battery),
coaxial patch lead, and aerial elements for 1.6-
SMHz and 5-15MHz, and is priced at £99. For
keen broadcast band DX listeners, optional
elements are also available for 0.54-1.6MHz
(Medium Wave) and 0.2-0.54MHz (Long
Wave) at £29.40 each.

We’ve already planned ‘mini-reviews’
of both of these aerial systems. In the
meantime, you can get further details from the
UK distributors, AOR (UK) Ltd., Room 2,
Adam Bede High Tech Centre, Derby Road,
Wirksworth, Derbys. DE4 4BG. Tel. 0629
825926.
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Afterseeing a Japanese leaflet on the Yupiteru
MVT-7100 (written in Japanese as well),
brought back for me from Tokyo by a col-
league because he ‘knew I'd be interested’, I
was marvelling at its features, and wondering
‘How would it perform?’. I didn’t have long to
wait, as just a couple of days later I received a
fax asking if I'd like to try this wonderful new
scanner called the MVT-7100! Needless to
say, I didn’t waste time before replying!

DC to Light, all model

Well, almost. The scanner covers an in-
credible frequency range of 500kHz to
1650MHz (it’l actually tune down to 100kHz),
with receive modes of USB, LSB, AM, FM,
and WFM. Yes, that’s right, upper and lower
sideband as well! So after you’ve listened to
the crew on board Concorde taking off, you
can follow them across the Atlantic on HF
SSB. Or listen into radio amateurs from across
the world on 14MHz. Or tune into HF and
VHF maritime signals while you’re having
that cruise you’ve always promised yourself.
If you’ve an amateur licence, add a home
made CW or SSB low power transmitter and
wire aerial, and you'd have a portable go-
anywhere battery-powered station for world-
wide communication!

Monitoring, Monitoring

Almostany radio frequencies you’d want
to tune into, you’d probably be able to do so
with this rig. To help you keep track, it has
1000 memory channels, arranged in the ‘usual’
ten banks of 100 channels each. But with all
that frequency spectrum to cover, you’ll prob-
ably find yourself putting the set into ‘search’
mode to seek out new active channels. With
this in mind, the set has ten search ‘banks’, and
to save problems from all those strange signals
and the many unwanted ‘dead carriers’ we
seem to come across on the bands, no less than
500 ‘pass frequencies’ can be programmed.
These are then skipped over in ‘search’ mode
so the receiver doesn’t lock onto these, which
for ‘background scanning’ can otherwise be
very, very annoying. The set comes factory-
programmed withten ‘search banks’, although
you can easily alter these to whatever you
want.

Tuning Around

To cope with the needs of the various
modes, you can tune AM and FM in 1kHz,
5kHz, 6.25KHz, 9kHz, 10kHz, 12.5kHz,
20kHz, 25kHz, 50kHz and 100kHz steps, with
these together with 50Hz and 100Hz steps on
LSB and USB, WFM (Wide FM) tuning in
50kHz or 100kHz steps. Together with the up/
down buttons on the keypad, you can also tune
up and down using the small click- step rotary
tuning knob on the top panel alongside the
volume and squelch controls.

There are plenty of scan modes of course.
Any number of the ten 100-channel memory
banks can be placed in or out of scan mode, and
within these you can select each channel in or
out of the scan. A further ‘Program Scan’ is
available where up to 100 channels, from ten
banks holding ten channels each, can be
scanned for activity. A ‘priority channel’ check
is available, and to complete the picture a
‘mode scan’ is also available, where the set
scans all channels programmed with whatever
reception mode you've chosen, i.e., AM, WFM
or whatever.

In all cases, the scan halts when the
receiver squelch raises, and you can choose
whetherthe set pauses for five seconds oneach
channel and then continues, or halts until two
seconds after the squelch closes before resum-
ing. To make sure you don’t miss signals due
to delays in the other party answering, this two
second pause can be extended to four seconds.

Physical Features

The setis quite light, weighing inat 320g,
and nicely pocketsizedat 64mm (W) x 155mm
(H) x 38mm (D). It’s powered from four AA
sized nicads, supplied with the set, these can
easily be changed if needed by a spare set for
‘all day’ portable use. A ‘battery save’ circuit
automatically cyclesthereceiveron/off quickly
when it’s in standby on a given quiet fre-
quency, to make yournicads last that bit longer.
To keep your nicads topped up, a plug-in
mains charger is provided, and a 12V DC lead
terminated in a car ‘cigar lighter’ plug comes
with the set, this also charges the nicads when
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Tosave youdropping the set whenyou’re
carrying it around, a belt clip and a wrist strap
are provided, together with a black earphone
for private listening. The aerial supplied is a
telescopic whip terminated in a BNC connec-
tor, this can be extended or shortened as needed
to suit the frequency range you're receiving at
the time, 1.e., almost retracted for UHF or fully
extended for VHF. Finally, a well- written 75
page maaual in ‘real’ (not American) English
comes with the set, giving operating details
together with typical programming examples

On The Air

Asitwasa ‘fully featured’ scanner, albeit
a handheld which arguably may not be in-
tended to be coupled up to ‘monster” aerials,
knowing the typical use it'd be put to by
readers I decided to go straight in at the ‘deep
end’. So I connected it to my rooftop VHF/
UHF aerials, and via a coax switch to my 76m
long trapped HF dipole system, and I honestly
expected the set to “curl up’ with all the ‘mon-
ster’ signals in my locality, but I was most
pleasantly surprised. Even on the 7MHz ama-
teur band this evening (about 50kHz away
from rock-crushing AM broadcast band sig-
nals) with the internal attenuator switched in I
was happily listening to the relatively (much)
weaker amateur SSB signals. Likewise on the
2m amateur band on FM, whereas I often get
problems from a nearby fire station transmit-
ter system and a multi-frequency packet radio
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system only a few hundred metres away, I was
happily listening to weak, distant repeater
signals. The set was extremely sensitive, as
good as the ‘best’ 2m amateur handhelds I'd
used. I was impressed.

The set scanned at about 30 channels a
second, likewise for frequency stepsin ‘search’
mode, and I certainly had great fun with the
set’s wide, continuous coverage. The search

LABORATORY RESULTS:

banks were initially programmed to Japanese-
used bands, however I quickly reprogrammed
most of these to bands more appropriate in the
UK, then started ‘searching away’. The ‘pass’
frequency facility was very useful here, where
1 could choose to ignore the large number of
frequencies [ was ‘aware’ of, (these I’d pro-
grammed into memory channels), letting the
set searching away to find new channels. Each
time it did, I simply programmed it into
memory, likewise into a further ‘pass’ memory,

then off to hunt out more ‘new’ frequencies.
Very, very handy!

Out and about, I found the supplied tel-
escopic aerial a bit of a hindrance although it
certainly gave good preformance. However
I’m sure I'd have broken it in time, so instead
I plugged in a VHF/UHF helical aerial which
I rather more happy with. The LCD I found
hard to see when viewed from above, I had to
tilt the set backwards to read the display,
although this I didn’t find too much of a

problem. There was a reasonable amount of
Sensitivity; undistorted audio available from the set’s in-
ternal speaker, even for outdoor listening, and
Input signal level inuV pd required to give 12dB SINAD; plugging in the earphone didn’t bring about
the loud ‘pops’ that I find with some sets each
Freq. SsB AM FMm WFM time the squelch opens and closes, which was
a refreshing change!
500kHz 5.13 3.94 2.33 -
TMHz 1.45 1.27 0.76 - Lab Tests
2MHz 0.75 0.58 0.35 -
4MHz 0.38 0.40 0.23 - Technical boffins will be able to deduce
6MHz 0.27 0.32 0.17 - from the lab results that the set was indeed
10MHz 0.23 0.26 0.16 - quite a reasonable performer, and as found on
20MHz 0.16 0.22 0.13 - air, very sensitive indeed whilst having a good
30MHz 0.14 0.22 0.12 0.36 strong-signal handling performance. In these
50MHz 0.14 0.22 0.13 0.39 days where nearly every street seems to have
100MHz 0.13 0.21 0.12 0.38 aradio transmitter of some description, it’s no
145MHz 0.18 0.25 0.16 0.48 good whatsoever in having a super- sensitive
250MHz 0.21 0.29 0.17 0.73 receiver when the first nearby transmitter to-
435MHz 0.26 0.35 0.22 0.67 tally ‘blocks’ jt from receiving anything!
700MHz 0.38 0.46 0.21 0.77
935MHz 0.33 0.37 0.21 0.55 Conclusions
1300MHz - - 0.47 1.73
1500MHz - - 0.52 2.08 For a handheld, the set is a very good
1650MHz B i} 1.31 4.71 performer indeed. Its extremely wide cover-
age combined with all-mode selection and
Initial Search Banks superb SSB tuning steps is a ‘first’. I'm sure
it’s going to be one of the most desired handheld
Band Limits Step Mode scanners on the market today. I just wish 1
could afford one!
1 76-107.75MHz 50kHz WFM Intermodulation Rejection; The MVT-7100 is
2 108-142MHz 50kHz AM priced at around the £399
3 144-146MHz 20kHz FM Measured on 145MHz FM as increase| mark, andmythanks goto
4 146.01-154.65MHz 10kHz FM over 12dB SINAD level of two interfer-| authorised UK Yupiteru
5 156-162.05MHz 125kHz  FM ing signals giving identical 12dB| dealers Nevada Commu-
6 176.75-221.75MHz 50kHz ~ WFM SINAD on-channel 3rd order| nications Lid, (189 Lon-
7 430-440MHz 20kHz© FM intermodulation product; don Rd., North End, Por-
8 450.0125-451.5 12.5kHz  FM smouth, PO2 9AE, Tel.
9 850.0125-859.9876MHz  6.25kHz FM 25/50kHz spacing;  65.3dB 0705 662145) for the loan
1 0903.0375-904.9875MHz  12.5MHz FM 50/100kHz spacing;  65.3dB of the review set.
S-Meter Linearity Blocking; Adjacent Channel Selectivity;

1 025u0Vpd  (-35.7dB)
2 0.33uV pd (-33.4dB)
3 0.42uV pd (-31.3dB)
4  054uVpd  (-29.0dB)
5 0.78uVpd (-25.9dB)
6 1.31uV pd (-21.4dB)
7  227uVpd  (-16.6dB)
8 5.08uV pd  (-9.6dB)

9  153uVpd  (0dB Ref)

Measured on 145MHz FM as 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;

+100kHz; 55.5dB
+1MHz; 85.5dB
+10MHz; 93.8dB

Maximum Audio Output

Image Rejection

Measured at 1kHz audio at the
onset of clipping, 8 ohm resistive
load;

199mW RMS

Difference in level between unwanted
(+910kHz) and wanted signal levels,
each giving 12dB SINAD on-channel
145MHz FM signals;

78.7dB

[]

Measured on 145MHz FM as increase
in level of interfering signal, modu-
lated with 400Hz at 1.5kHz deviation,
above 12dB SINAD ref. level to cause
6dB degradation in 12dB on-channel
signal;

+12.56kHz;  40.7dB
-12.5kHz; 27.4dB
+25kHz; 50.1dB
-2bkHz; 46.7dB

Current Consumption

Scanning, no signal; 94mA
Receive, mid volume; 127mA
Receive, max volume; 152mA
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Geoff Arnold G3GSR looks at SSB and CW reception \\\?
using different methods of detection

In the September and October is-
sues of HRT last year, | looked at the
basic principles of TRF and superhet
receiver circuits. When you want to
listen to CW (Morse code), or a ‘sup-
pressed carrier’ transmission such as
voice SSB, it is necessary to have an
oscillator in the receiver to produce a
heterodyne (beat) note from the Morse
code signals, ortore-insertthe missing
carrier in the SSB signal.

Inacommunications-stylereceiver,
this special oscillator is usually pro-
vided. Its general name is a ‘beat fre-
guency oscillator’, abbreviated to BFO,
andyouwillfind aswitch onthereceiver
front panel to control it. That switch
may be labelled BFO ON/OFF or
something similar, or perhaps AM/CW
in which case it brings the BFO in when
setto ‘CW’. When provided specifically
for use in SSB reception, its alternative
name is ‘carrier insertion oscillator’,
abbreviated CIO. It will be brought into
operation when a switch is set to a
position marked SSB, USB or LSB.

Without the beating oscillator, re-
ceived CW signals will usually produce
only a ‘thumping’ noise in the head-
phones or loudspeaker. If there is an-
other station radiating a constant car-
rieronafrequencythat'srightalongside
the CW signal (within a kilohertz or so),
the second station may provide a sub-
stitute for the BFO. That's the same
effect that provides steady heterodyne
‘whistles’ between stations on the
broadcast bands.

Similarly, if a receiver produces
any significantinternal spurious signals,
these may beat with the incoming CW
signal, making it clearly audible. With
thatsort of receiver, you are likely to be
constantly plagued with ‘birdies’ - ris-
ing and falling whistles - as you tune
through the bands!

In so-called ‘straight’ receivers -
TRFs and Direct Conversion or
'Homodyne' types - the BFO function is

provided as an incidental to the normal
circuit operation. In a TRF, it comes
about when you advance the ‘reaction’
(positive-feedback) control on the de-
tector stage past the threshold of self-
oscillation - the point that gives maxi-
mum sensitivity and sensitivity - so that
the stage oscillates constantly at a ra-
dio frequency very close to that of the
incoming signal. The actual frequency
of that oscillation is determined by the
tuning of the circuits of the detector
stage.

For Morse signal reception, the
tuning of the detector stage (and
therefore the frequency of oscillation)
issetsome 700to 1000 hertz away from
the incoming signal, and will produce
an audio beat-note of a frequency
equivalent to that difference.

InaDirect Conversion (DC) receiver
(which is effectively a superhet with a
zero-frequency IF) the oscillator runs
continuously, converting the incoming
modulated RF signal directly to audio
frequencies. For Morse signal reception,
the oscillator is detuned slightly up or
down, as in the TRF, to provide a suit-
able audio frequency beat note with the
incoming keyed carrier.

If the frequency of the oscillator in
a TRF or DCreceiveris exactly the same
as that of the incoming signal, the two
are at 'zerobeat’, astate whichisactually
very difficult to achieve in practice.
Usually the best that can be had is a
‘beat’ every few seconds, and eventhat
will change as the oscillator drifts
slightly. This makes it very difficult to
use the DC receiver {or a TRF adjusted
so that it is in oscillation) for reception
of a double-sideband AM broadcast
station.

You will notice that in describing
both these types of receiver, I've talked
about ‘detuning’ the oscillator to pro-
videthe audiobeatfrequency. Detuning
any tuned circuit will always result in
some loss of performance comparedto
the ideal when adjusted ‘on the nose’.
In most circumstances, the amount of
detuning required will not significantly
reduce the strength of the incoming

signal, although a ‘Q’ figure of several
thousand is achievable in a skilfully
adjusted regenerative detectorina TRF
receiver.

Where the detuning does have a
severe effect is in the reception of fre-
guencies in the lower LF or VLF bands.
There, the frequency difference needed
to produce an acceptable audio beat-
note between the incoming signal and
the receiver oscillator becomes a very
large percentage of the signal fre-
quency. Remember thatthe bandwidth
in kilohertz of a low frequency circuit is
very much less than that of a higher
frequency circuit with the same ‘Q". In
one type of 3-valve TRF communica-
tions receiver made by Marconi Marine
andfitted in merchantshipsinthe 1930s
and 4Qs, a separate heterodyne oscil-
lator stage was provided solely for use
when receiving daily time-signals from
the Rugby Radio VLF station, callsign
GBR, on 16kHz! Without the extra valve
and its associated components, ob-
taining the usual 1kHz beat-note at that
frequency would have required the
detector stage to be detuned by 6.25
percent (1 partin 16), and sensitivity to
GBR would have been pretty low as a
result.

If you would like to learn more
about simple TRFs, you could find a
series of articles describing the design
and construction of a 1-V-1 (3-valve)
short-wave receiver, currently running
in Radio Bygones magazine, of interest
{for further details see the advertise-
ment in this issue - Ed).

When we want to receive sup-
pressed-carrier transmissions, the re-
ceiver has to reinstate the carrier, in
order to provide the missing ‘reference
frequency’ which the detector or
demodulator will use to enable it to
recover the audio modulation from the
incoming signal.

If that reference carrier frequency
was not there, the demodulator would

:
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try to produce outputs equal to differ-
ence frequencies between all the vari-
ous sideband components. This is the
‘monkey chatter’ which you hear when
you tune to an SSB signal on a simple
AM short-wave broadcast receiver.

If you have difficulty visualising
whathappens, considerthe simple case
where an amateur transmitter operat-
ing on acarrier frequency of 14.2MHz is
modulated by two simultaneous audio
tones, one of 1kHz and one of 1.6kHz
(Figure 1). The side-frequencies pro-
duced at the transmitter output will be
on 14.201 and 14.2016MHz (upper
sideband). In a properly tuned SSB re-
ceiver, these will beat or mix with a CIO
running at 14.2MHz (the same as the
carrier oscillatorinthe transmitter), and
the difference frequencies of TkHz and
1.6kHzwill be recovered as audiotones.
If the CIO signal is not present, the
demodulator will instead take the dif-
ference between the two side-fre-
quencies and produce an output at
600Hz. Not at all what was intended!

Just like the CW receiver, the SSB
receiver has to be adjusted so that CIO
signal is offset to one side of the
transmitted intelligence. When operat-
ing on lower sideband (LSB) the oscil-
lator must be higher in frequency than
the sideband. It is the international
conventionto use LSBfortransmissions
below 10MHz, although as anexception
to this rule the Aeronautical and Mari-

TRF with a self-osciilating regenerative
detector, sideband-cutting is likely to
reduce the output of higher audio fre-
quencies.

The solution would be to have a
separate oscillator to re-insert the car-
rier in the receiver, but it would have to
be tuneable over the entire frequency
coverage ofthereceiver. This, of course,
is where the superhet scores, because
the ClO operates atonefixedfrequency,
related to the intermediate frequency.

in traditional (non-synthesized)
superhets, the BFO provided for CW
reception is sometimes fixed in fre-
quency, being adjusted during receiver
alignment to between 700 and T000Hz
above or below the IF. Alternatively, it
may be adjustable by means of a front-
panelcontrol,inwhich casethe operator
can not only adjust the pitch of the
received Morse signals to suit his own
personal preference, but also can put
his BFO on the opposite side of the
received signal to escape a strong in-
terfering signal (as can the operator of
a TRF or DC receiver). The adjustment
range provided is typically plus and
minus 3kHz, sometimes more.

Again, a little further explanation
may help you to understand this. If you
have asimplecommunicationsreceiver
with an IF of 455kHz, and an incoming

CW signal tuned so that it falls in the
middle of the IF passband (i.e., exactly
on 455kHz), then a 1kHz beat-note can
be produced by having the BFO run-
ning at either 454 or 456kHz. Say that
you have turned the BFO-Tune control
to +1kHz (which I'm assuming means
it'son 456kHz) and are happily listening
to a station in the clear in a quiet band.
Thenup popsanotherstrong station on
a frequency 2kHz above your wanted
station, producingan IF signal at457kHz,
and a beat-note the same as that of
your wanted station (Figure 2(a}).

You may be able to read through
the interference by simply changing
the BFO frequency slightly. Taking it
down by 300Hz will change the pitch of
the wanted signalsto 700Hz and that of
the interfering signals to 1300Hz. If the
interfering signal is very strong it may
still make reception difficult, and you
could try instead moving the BFO to
454kHz. The beat-note of your wanted
station is 1kHz again, but that of the
interfering station is now 3kHz, making
life very much easier!

You could also try changing the
receiver’'s main tuning controtl slightly,
so that the wanted signal is no longer
sitting in the middle of the IF passhand,
but is instead moved off to one side,
although still weli withinthe peak of the
passband. Retuningthereceiverto shift
the wanted signal up to, say, 457kHz
will shiftthe interfering signalto 459kHz,
where it should be beginning to drop
off the peak of the IF response, so re-
ducing its strength (Figure 2(b)). Doing
this will have the added advantage that
the interfering signal should start to
have less effect on the receiver's AGC
circuits, so that it no longer tends to
reduce the IF gain, or perhaps to chop
the wanted signal up. The beat-note
can be returnedto 1kHz by retuning the
BFO to 456kHz once more.

Now, you may be thinking “It's all
very well for him reeling off all these
frequencies, buthow do we know when
the received signal is in the centre of
the IF passband, or what frequency the
BFO is set to.” Well, assuming that the
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receiver has been properly aligned, a
signal will be in the centre of the
passband when itis atits strongest. For
a CW signal, where the pitch of the
beat-note is changing as you tune itin,
that’s not easy to tell by ear, but the
secretis to tune formaximum on the S-
meter. The S-meter is measuring the [F
signal strength, rather than the AF, so
thatitignoresthe effect of the changing
audio beat-note. f yourreceiverdoesn’t
have an S-meter, you will simply have
to try to judge strength as best you can
by ear.

Providing the receiver has been
properly aligned, when the received
signalisinthecentre ofthe IF passband,
the audio beat-note will be atzerowhen
the BFO pitch control has been settoits
centre (zero) position.

Forasimple, inexpensive superhet,
the circuit arrangements for SSB re-
ception may be exactly the same as
those for CW, by no means an ideal
state of affairs. It will use the same
componentsto provideits IF selectivity,
and may even use the same envelope
detector, ratherthan a product detector
which gives superior performance,
though at greater cost.

If that is the case, you'll simply
have to make the best of it, until the day
you decide you want to lash out on
something more sophisticated. The

experience you gain in receiver han-
dling will be well worth while, how-
ever.

Inreceiving SSB signals, instead of
setting the BFO or CIO to a frequency
which is offset from the carrier fre-
quency of the transmitter, you must set
it as exactly as possible to the carrier
frequency. Ideally, the receiveristuned
so that the signals contained in the
received sideband lie within the IF
passband, and the BFO or CIO lies just
outside that passband, above it in the
case of LSB reception, and below it for
USB reception.

Obviously it is possible to adjust a
receiver with an operator-variable BFO
or CIO for this state of affairs. If you look
atthe scale around the BFO pitch control
onareceiver being used for SSB,you are
almost sure to find pencil marks labelled
‘USB’ and ‘LSB’ will have been put there
by the operator. Once the correct setting
for the BFO or CIO has been found by
experience, you simply adjust the re-
ceiver main tuning for clearest speech
whilst listening to an SSB signal. What
you are doing then is simultaneously
fitting the received signal into your IF
passband and at the correct offset from
the re-inserted carrier.

Inmore sophisticated receivers, the
adjustment of the CIO will have been
taken out of the operator’s hands, be-
ing pre-set correctly relative to the IF
passband, and probably crystal con-
trolled. The IF passband will be defined

by one or more ceramic, crystal or
mechanical filters, rather than the tra-
ditional LC tuned circuits contained in
IF transformers. In these days of inex-
pensive ceramicfilterseventhecheaper
receivers use them.

In any superhet receiver, the align-
ment process begins with setting the IF
stages to the correct frequency, with
the correct bandwidth. Not always the
easiest of tasks if the circuit designer
resorted to stagger-tuned LC circuits to
get a wide, flat-topped response!
Working from that reference point, the
tracking of the RF amplifier, frequency
changer/mixer and local oscillator tun-
ing can be set, followed finally by the
setting of the BFO/CIO for a communi-
cations-type receiver.

If block IF filters are used, their
response in terms of centre-frequency,
bandwidth and shape, is pre-deter-
mined within given tolerances by the
filter manufacturer, and what can be a
very tricky job is safely taken care of
once and for all (providing a consider-
able saving in labour costs for the re-
ceiver manufacturer). The crystal for
the CIO will have a trimmer fitted, so
that it can be adjusted to exactly the
right frequency, relative to the IF filter
response.

In a properly adjusted double-
sideband signal, whether AM or FM,
thecarriersits neatlyinthe centre ofthe
transmitted bandwidth. It provides a
reference pointwhich can be accurately
measured by means of a frequency
meter and used as a ‘label’ to define
wherethesignalliesinthe RF spectrum.
If you remove the carrier of an AM
signal, and one of the sidebands too,
not only has that handy reference point
disappeared but the transmitted band-
width - the chunk of the spectrum oc-
cupied by the signal - has, in a manner
of speaking, shifted sideways.

Defining a radio channel by its
carrier frequency is all very well, but if
thecarrierisn’ttransmitted, and neither
is one of the sidebands, it can be a
rather misleading way of telling you
where to find it, and how much spec-
trum space it's occupying. For this
reason, official frequency allocation
tables often quote something called
Assigned Frequencies, either as well
as, or instead of, Carrier Frequencies.

To find out what Assigned Fre-
guencies are, how they are worked out,
and how the idea can be useful in un-
derstanding the arrangement of CW
and SSB receivers (and transmitters),
you'll have to read this column next
month. See you then!

Geoff continues this subject in next
month’s ‘From My Notebook'.
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Rendezvous

AMSAT-UK news collated by Richard Limebear
G3RWL

As | write this at the end of 1992, it
seems appropriate to look back on the
events of the year;

In January, a strike of ground con-
trollers affected commanding of RS14/
Oscar 21 and Nasa’s change in check-
summing of 2-line orbital elements
struck home. In February, 9600bps us-
ers moved from UO-14 to UO-22 and
the French authorities grabbed chunks
of the 2m satellite band for use by
winter olympics teams. In March, the
new CIS (ex soviet) space agency was
formed, and the Queen visited the new
facility at the UoS. In April, AO-13's
perigee height started rising again and
PY2BJO got the Brazilian equivalent of
a knighthood for work with amateur
radio, education, and the space shuttle.
In May, DOVE’s voice was first heard
but software and hardware problems
persist.InJune, AO-21'sfmtransponder
operation started and the ARSENE sat-
ellite got bounced off its planned ride
with HISPASAT. In July, we had the
Amsat-UK Colloquium and AGMwhich
approved the setting up of the Phase-
3D fund with a target of a million
pounds. In August, Kitsat-A was
launched and became KO-23. In Sep-
tember, not much happened. In Octo-
ber, NASA signed an agreement for
exchanges of visits between MIR and
the space shuttle etc. In November,
Kitsatentered its firsteclipses, and Doug
Loughmiller KO5I joined the UoS as
ground station manager.

6 minutes of FM transponder opera-
tion, 3minutes of voice, and 1 minute of
telemetry. DB20S points out that the
FM transponder mode is done entirely
through Digital Signal Processing and
many users may note that the relayed
voice quality will sound a bit better
because of the software update on
December3rdwhenthe voice ‘'sampling
frequency’ was increased to 16kHz.
Further improvements include a 1
MByte RAMDISK for voice message
files.

Afinaladdition in the software was
a 1200 Baud AFSK telemetry mode.
This means that if you have a standard
terrestrial packet TNC in your shack,
you can download the telemetry from
AO-21 by ‘pumping’ the 1 minute of
telemetry into the audio input of your
TNC.

As a reminder, the frequencies for
the FM transponder are Uplink fre-
guency 435.016MHz and downlink fre-
quency 145.987MHz FM.

Oscar 13

In the course of a year, the Sun
makes a complete orbit of the Earth and
of OSCAR-13 too, and attitude sched-
ules show a familiar bi-annual rhythm.
In recent years the orientation of the
Sun’sorbitwith respecttothe satellite’s
orbit has been relatively benign, with
poor presentations being short lived.
Through 1993-1994 however, OSCAR-
13’s orbits are the least favourably in-

clined possible with respect to the ori-
entation of the Sun’s orbit, and some
unfamiliar strategies are needed to
compensate. These are reflected in the
schedules presented here.

The AO-13command team wish to
stress that these schedules are provi-
sional. That is, while they do represent
the best expectations at the time of
writing (late 1992), as alwaysthere may
have to be minor changes to deal with
unexpected situations.

Up to date information about AO-
13 operations is always available on
the beacons, 145.812MHz or
435.658MHz in CW, RTTY and 400 bps
PSK. The command stations always
welcome and constructive feedback,
they can be reached via packet radio as
follows -DB20S @ DKOMAV and
G3RUH @ GB7DDX.

UoSats

UoS have apologized to users of
UoSAT-2 who have been looking for
updated UoSAT bulletins as an-
nounced. Recent non-nominal space-
craft operations, including the recent
crash of UoSAT-22, precluded space-
craft controllers from preparing and
disseminating regular UoSAT bulletins.
Plans have been put together to
altow for a more orderly process of
compiling bulletin material (including
an offer from G3RWL of AMSAT-UK -
Ed) to make regular contributions to
the bulletin releases. They plan to be-
gin anew inthe new year with achange
in format and schedule -so keep moni-
toring!

The DCE aboard UO-11 crashed
during the week of December 6th.
UoSAT controllers expected to have
the DCE reloaded within a few days.
The only noticeable effectto theground
observer of this fault is that the DCE is
currently sending a series of ‘Ns’ onthe
DCE downlink. All other data streams
are operating normally.

U0-22

After the recent series of OBC re-

Oscar 21 . . .
Oscar 13 Provisional Attitude Schedule, 1993-1994
On December 3rd last year, a new
AO-21FMtransponderschedulechange Date  [Mon] Alon/Alat  Modes SAto SA
went into effect, with a foreign lan- T 700 5 e ”
. . an _ R
guag_er\l/ci\lﬂce message being broadcast | ;505 .34 150/0 B 45 27 ] Upto 96 minute eclipses
to wish Matjaz (YT3MV) a speedy re- | 1993 Febos 150/0 BJLS 27 3 ] MA190-226
covery from a car accident he was in- 1993  Mar 08 180/0 BJLS 32 +33 ] Jan28-Mar 10
volved in last summer. Matjaz is well 1993 May 10 1210%% BJLS +11 433 )
H B B via to
I;‘pown n .AMS'QZ teChn'Caldc'"éles. for | iges  maysr 12000 B 41 434 )
Is expertise in RF transponder design. 1993  Jun 14 130/0 B +43  +35 )  Eclipses at
Matjaz helped with the design and con- 1993  Jun28 140/0 B +45 436 )  perigee Apr 09
struction of the S-Band transmitters 1993 Jul12 150/0 B +45 430 ) —Sep 12. Max
now fIylng on AO-16 and DOVE. He is 1993 Aug 02 150/0 BJLS +30 +5 ) 24 minutes
L2 = 1993  Aug 30 180/0 BJLS +28 26 )
alsoassistinginthe Phase-3D program. 1993 Oct 18 210/0 BILS 7 29
Thecurrent AO-21schedule is now via 180/15 to
: 1993  Nov 08 120/0 B -43 .34 < 81% Moon Eclipse Nov 13
1993 Dec 06 130/0 B -44 -36 ] Upto 140 minute eclipses
1993  Dec 20 40/0 B -45 .36 ] MA 102-156 Dec 05 - Dec 22
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loads and crashes, U0-22 is back in a
stable state supporting 9600 baud store-
and-forward communications world-
wide. No further reloads are planned
until after the start of the new year.

UoSAT-22 controllers tried an
upload of new housekeeping software
to UoSAT-22butshortly afterthe upload
was completed the OBC crashed. This
was not completely unexpected as an
attempted upload last Augustrendered
a similar result. At that time, however,
the UoSAT-22 spacecraft was being
usedto support health and welfare traf-
fic from the Hawaiian Islands which
had just been struck by a hurricane so
spacecraft controllers reloaded the ex-
isting operating systemtorestore com-
munications as quickly as possible.

Thistime the controllers wanted to
fully understand the source of the fault
so when the OBC-186 crashed they be-
ganthelengthy process of downloading
amemory dump from the spacecraft, a
possible source for the fault was iden-
tified and corrected software was then
uploaded to the spacecraft early on the
8th of December. The spacecraft oper-
ated for about 6 hours before the OBC-
186 crashed once again. The whole
process of dumping the memory was
repeated as before to attempt to un-
derstandthe cause forthe second OBC-
186 crash. After further analysis addi-
tional revisions to the software were
implemented. The whole scenaric was
repeated during the 9th of December.
Further investigation has not revealed
the source of the fault. As a result, UoS
decided to reload the previous operat-
ing system which had supported
UoSAT-22 operations for the past 70+
days prior to the reload of the new
software. Further, the decision has been
made to not attempt any additional
reloads of the spacecraft operating
system until after the start of the new
year allowing UoSAT-22to be available
through the holiday period when use of
the spacecraft is expected to be heavy.

UoSAT controllers apologize for
any inconvenience the disruption of
service may have caused UoSAT-22's
many users world-wide.

Other Satellites

ARSENE; Apparently the launch is
scheduled for 20-April-93. Telemetry
formats will be published soon.

ITAMSAT; Recently the flight
model of this satellite went to France
for the mechanical fit-check. The
spacecraft was successfully mated with
its launcher plate to the Ariane Small
Auxiliary Payload platform where a
number of mechanical and electrical
tests were performed to verify the com-
patibility of the satellite and the launch
vehicle. No problems were found and

the next critical steps will be the vibra-
tion, thermal vacuum and pyrotechnic
tests to be performed next spring. The
launch is scheduled for 1st September
this year with the launch campaign
starting in Kourou in the first days of
August.

FO-20; They seem to be keeping to
the JAmodeonevery Wednesday UTC.
At all othertimesthe Mode JDBBSisin
operation. Mode JA Uplink passhand is
145.900-146.000MHz and the downlink
passhandis 435.900-435.800MHz; Mode
JA is an inverting transponder. The
Mode JA beacon can be heard on
435.795MHz.

SAREX Missions this
year

Here’s a briefline-up of the SAREX
missions planned with amateur radio
on board;

STS-55 25/02/93 SAREX configu-
ration C; 2m voice and packet and Ger-
man SAFEX Amateur Radio station
operating 70cm voice using a dual
band (2m/70cm) whip on the exterior
of the Spacelab module, duration un-
known, 28.5 degree inclination, two
hams on board (to be confirmed) -
NSRAW and N5SCW.

STS-56 23/03/93 SAREX configu-
ration D; Voice, packet, SSTV and
ATV uplink. Nine days, 57 degree
inclination, four hams on board -
KB5AWP, KB5UAH, KB5UAC, and
KB5TZZ.

STS-57 29/04/93 SAREX configu-
ration C. Seven days, 28.5 degree in-
clination, 1 ham on board: N6BWQW.

The DARC host their first AMSAT-DL
Symposium this month in Detmold

German AMSAT
Symposium

The first AMSAT-Symposium in
Germany will take place in Detmold on
the 6th March this year, soon after this
issue appears. Lectures and demon-
strations are planned on PACSAT sub-
jects and HF subjects related to AMSAT
activity. Detmold is in the north west of
Germany near Bielefeld. The organiser
is the Detmold branch of the DARC, for
details contact DD8QG via
DBO0OBQ.DEU.EU on packet, or by post
(if you’'re quick) to his callbook address.

The AMSAT-UK Colloquium will
this year take place over the ‘long
weekend’ of Thursday 29th July to Sun-
day 2nd August. Contact AMSAT-UK
for a booking form nearer the time.

Tracking software

Many amateurs are still using ‘old’
tracking software which requires a si-
derealtime offsetanditis necessary for
one to update it at the beginning of
each year. The numbers for 1992 were
0.27477847 and the numbers for 1993
are 0.27685328.

If you're interested in satellite, or
indeed are just fascinated by the infor-
mation here, then why not join AMSAT-
UK? SWL are welcome as well as li-
censed amateurs, and you can details
by sending a large SAE to; AMSAT-UK,
c¢/o Ron Broadbent, G3AAJ, 94
Herongate Rd, London, E12 5EQ.
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VHF/UHF Message

Geoff Brown GJ4ICD gets professional ‘inside information’ about forthcoming
70cm and 23cm conditions
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It does now seem that as the cycle
declines, 50MHz propagation is very
much like it was in 1986, with very few
openings occurring. Only stations in
the 30 to 40 degrees areas seem to be
gettingin onthe act, forinstance look at
Mal's (Z23J0) report to G2AHU for the
month of October 92;
1/10/92; 4U1ITU, EH3IH, SV1AHP,
EH3ACW.
3/10/92; 9H5EE, 9H1PA, 4X1IF.
6/10/92; EH6ET, SV1AMP (all stations
within that magic Mediterranean belt)
The 11th was the best day with
stations being work~d in DL, PA, and
the UK, but this opening only lasted for
14 minutes! (just like those weak
openings in 1986). The 14th brought
ZC4 and 9H, 20th brought only 9H, 22nd
was ZBO0T and 9H, the 25th S57CC and
s0 on with propagation not being ex-
tended any further north than 40 de-
grees for the rest of the month.
However, Costas SV1DH reports
the following heard during the same
month from 38 degrees north of the
Equator; V51/beacon every day (!}, plus
Z56,7D8,7Q7, FR5, 723, A22, TR8, TU,
94, PY, 5B, 4X1, F, 9H, I, HBS, DL, PAO,
OE, ON, EA3, OK, LX, S5, YO, SP, and
EAB, | presume some of the later to be
via Sporadic 'E’.

Barometric pressure over the Dec 26-
27th period, coinciding with the
432MHz and 1296MHz openings

News from Australia

Eric VK5LP sent in his 50MHz hap-
peningsfrom down under, Steve VK6PA
worked 9H1BT, 9HBET and 9H1PA
during early November, Steve VK30T
also had ashortopening to PE1JKW on
the 11th, other openings worth a men-
tion were VK4BRG to KBMYC/KH6 via
TEP, and VK4ZJB worked T30JH.

Joe VK7JG reports that VK7RNT
the 50MHz beacon that has been op-
erational for the past 12 years will be
closed down for the time being, after
serving its purpose during the cycle
peak.

Eric VK5LP reports that ‘A special
mention should be made of the contact
between Rex VK8RH and S21ZE in
Bangladesh on 50MHz, the Bangladesh
operation was mounted by two Japa-
nese stations’. It will be very interesting
to see the level of sporadic ‘E’ in Aus-
traliaduring the next few months sowe
can compare openings with the north-
ern hemisphere.

Beacon News

Some news of interest regarding
beacons next. KINFE on 50.061TMHz is
now off the air, and | also presume that
the 9L1US beacon in Sierra Leone on
50.091MHz is also non- operational as
nobody has heard it for over a year.
4N3SIX on 50.016MHz has changed its
call, to fall in line with the new DXCC
ruling, to S565ZRS. TU2VHF has recently
been heard on 50.094MHz from
EJ76AM, this is the same locator as
TU20J. ltisnotknown ifitis a dedicated
24hr beacon, or an intermittent keyer,
thanks to the UK Six Metre Group for
this information.

JX7DFA on 50.079MHz is now on
air from Jan Mayen Island in the Arctic
Circle. Stations are active from Jan
Mayen Island with 100W on 6m, so
keep a look out during the forthcoming
‘ES’ season. Sofarthey have worked as
far south as Denmark. Z21SIX is now
near completion, the frequency is
50.060MHz and should be shipped out
very soon. Add these beacons to your
listings from the December HRT;
FX3UHB, IN78VC, 432.934MHz; DBOYI,
JO42, 1296.933MHz; GB3BSL, 1081,
432.933MHz. Another new beacon has
just come on the air, this is CN6VHF
located in IM64 (Rabat, Morocco). This
beacon was supplied by Joel N6AMG/
CN2JP (see below), and is manned by
CNS8ST. It's on 50.093MHz, running 8W
to a vertical.

The UK Six Metre Group recently
met Hal Lund ZS6WB when he came
overtoLondon. Hal returnedthe ZS8MI
beacon for reprogramming, and once
this is complete it will be forwarded to
Malawi (7Q7). If you need a 50MHz
beacon for your country then please
feel free to contact me, the beacons are
free but must be maintained and li-
censed correctly.

Very Sad News

Many 50MHz operators who regu-
larly worked into South Africa a few
years agowill have atsome time worked
Jack ZS6LN. The sad news was that in
early December Jack passed away af-
ter a very short illness. Jack had been
active on B0MHz since 1949 and was
well known and respected all over the
world, | am sure you are all with me in
passing our deepest sympathy to his
family.
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PIETERSBURG

Ken G5KW sent a little note to say
his health had not been too good re-
cently. Ken has just recovered from a
mild stroke, we all wish him well and a
speedy recovery. During late December
it was learned that Joel N6AMG (or
known to many as CN2JP) had passed
away. Joel was awaiting a bone mar-
row transplant that never materialised,
he gave many people their first Moroc-
can contact.

Many reports were received about
activity on December 15th, extensive
sporadic ‘E’ was widespread in the
southern half of the UK for most of the
morning from around 0800z. Funny re-
ally isn't it, sporadic ‘E’ again just after
amajor MS shower again! Nev, G3RFS
reported LA9ZV at S9++, and down here
in GJ the 48.250MHz signal from Nor-
way and 49.750MHz Russian video was
also very strong for most of the morn-
ing.

Chris GM3WOJ reports that the
new OH9 beacon is proving quite use-
ful, Chris has monitored this beacon
several times during December via
Aurora.

Onthe 17th, Neil GOJHC reported a
good aurorain progress peaking around
1800z, beam headings were anywhere
from 330 degrees to 10 degrees. Sta-
tions reported active were SM3JGG,
0Z4VvV,GM40OBD (1087}, and GM3WOJ
with his usual very strong signal, Neil's
best DX was OH3MF on CW. December
27th was an interesting evening, down
here in Jersey the Buxton beacon on
50.000MHz could be heard at S9+++
and many stations were contacted on
Six.

EA8/DJ30S is QRV again from the
Canaries, hereportedalarge ‘ES’ open-
ing to Italy and Malta on the 29th.

Onthe 17thwidespread aurorawas
reported, ON’s were working DL's!,
GBRAF reported the GB3LER beacon
just after 1900z, G4SWX worked
SM5DIC in JO89, GOOFE in Bourne-
mouth reported GM4JJJ and G4PIQ

ZS6LN who passed away in
December, active on 6m from 1949

worked SM5BSZ beam headings were
again around 330deg to 20deg.
he Higher Bands

This winter has been poor on the
UHF/SHF bands, those lovely anticy-
clones we used to get that stayed with
us for days just don’t seem to material-
ise these days, but here’s a funny story
that really did produce the DX.

| received a phone call from a
Michael Pallot (pronounced Pallo) who
jointly owns a guesthouse (avery large
one and very tasty too!) called ‘The
Grois Puits’ in Jersey. “Geoff, we are
having some problems with three of
the satellite TV systemsyou soidus” he
said. ‘This would have to happen just
one week before Christmas’ | thought.
Anyway the problem had to be investi-
gated, but why three systems were
faulty was beyond me. Michael did ask
“lsitthe weatherconditions?”, [ quickly
replied “"No way”. Now Mr. Pallot is
one of the Senior Meteorological Of-
ficers in Jersey, and so he does un-
derstand that high pressure brings
troposphericorco-channelinterference
on television, after all he’s the one who
has to announce it on the local radio or
TV channel!

On arrival at his house, | found that
the satellite modulated output was on
channel 39, smack bang on top of a
French channell. | tuned around and
said “Ah, tropo problems, we have a
little high pressure brewing”. Well at
that time, the pressure was about
1024m/b, Michael quickly turned around
and said "You wait until Christmas
week, it's going to be nearly 1050m/b”.
I said “Great, fantastic, wow, tropo, DX,
etc.”! Michael was not amused at the
thought of his satellite systems being
obliterated by other continental chan-
nels, so with screwdriver in hand the
systems were movedto aclearchannel
in the spectrum, and then into the bar
for a pint or three.

For the next few days | became
very, very, busy but still kept an eye on
the weather charts and my HF weather

fax system. Boxing Day arrived (the
real one, the 26th) andthe pressure was
around 1036 down here and showing
signs of starting to fall. The humidity
was aiso very high, and these two fac-
tors coupled should produce some
tropo somewhere, so off | went to the
station to see what was going on.

| searched 432MHz for beacons,
and yes, the band was open to Ger-
many and Switzerland. | then checked
1296MHz and found some rock crush-
ing signals also from DL and HB9. So
the tip for Christmas week was a good
one, thanks Michael!

Afewreportscamein, butthe main
DX seemed to be HBSAMH/P (JN37) on
both 432MHz and 1296MHz into the
southern half of the UK. Brian GBYXT
was heard working DLs on 432MHz, as
was Richard G8FUO who later QSYed
up to 1296MHz, the German stations
were also coming into South Wales on
both bands. The activity really wasn't
very high due to the holidays (every-
body was sleeping the Turkey offl),
your’'struly had a30dB over S9 pipeline
into Germany and worked JO31, JO32,
JO41,J042, and JO52 on both 432MHz
and 1296MHz.

DuringaQSOon23cmwith DF2JQ,
Tom told me that he will be active again
on 50MHz as V50AT (ex ZS3AT) during
the first part of 1993. Tom was very
active on 6m from Namibia, in fact he
was contacted nearly every day and
provided many Gs with their one and
only contact from V51 (ZS3). Tom will
this time be operating more /P than
anything else, and will be mainly oper-
ating from JH70 grid square.

Dave, G3SDL hopes to be active on
50MHz from EA6 during the summer
months. Dave has so far been able to
verbally agree a permit, but he wants
the magic piece of paper!

The January Quadrantids shower
seemed good from this latitude. The

" shower was at its best on the 3rd at

around 1200 noon, when the following
were worked/heard on 50MHz; OK2PZW
{new country from 1/1/93) IKOOKY,
SM6CMU, G4IFX, IK2GSO, S59AM,
14CIL, EH6FB, EH3EHQ, CT4KQ, DK9YE,
FC1JG, OK2BTW, OE50LL, OK1MAC,
S59UN, and S57AC, all with very long
bursts and very strong signals.

Next month it's time to get ready
for the Sporadic ‘E’ season, so that's it
for another cold month. Please let me
have any news or views by the 5th of
the monthto; GJ4ICD, TV Shop, Belmont
Rd, St. Helier, Jersey, or Phone/(Fax
after 6.00pm) 0534-77067.
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