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CQ de

GSIYA

Editorial

What’s in a name?

Many licensed radio amateurs ap-
pear, quite understandably, to preferto
speak in ‘international” English on the
air. This certainly has its merits, espe-
cially when speaking with foreign
amateurs who may only know enough
English to manage an on-air contact
with you. But try telling a British motor-
ist that he must always drive his car
along the pavement to avoid getting in
trouble with the police, and you’ll
probably be classed as rather an
‘oddball’ (as well as someone to avoid
whenyou're drivingacar). Momsdon't
pushtheirdiaper-cladjuniorsincolored
strollers thru bums on sidewalks in the
UK. Hoods, trunks or shift sticks don’t
comefittedon UK cars. Butlsometimes
get asked “Why do you use the word
“aerial” instead of “antenna” in the
magazine?” You've probably guessed
by now, although both words now ap-
pear to be used in Britain. Like ‘thru’
instead of ‘through’.

In France, a country whose people
are noted for their cultural pride, com-
monly used ‘Franglais’ is prohibited in
all official documents, ‘real’ French must
be used. | believe the US broadcasters
TNT (the Cartoon Network) onthe Astra
satellite had to cease their French lan-
guage soundtrack on this a while ago
due to alleged injection of non-French
culture. An interesting ‘snippet’ from
the BBC World Service shows that
they’re ‘cleaning up’ their use of the
English language, no more will you
hear the word ‘diaper’ for ‘nappy’ on
there.

Aerials or Antennas?

So what's this got to do with the
thing we stick in the air on the end of a

bit of coax leadingto ourrig? Anumber
of years ago, BREMA, the British Radio
and Electronics Manufacturers’ Asso-
ciation, found they had to decide one
way orthe otherwhichtouse, ‘aerial’ or
‘antenna’. Thelatter was beingincreas-
ingly referred to amongst the British
public (maybe they’d been influenced
by foreign-made TV programmes). Af-
ter many deliberations, they came to
the conclusion that an ‘aerial” was a
thing of the air, and that an ‘antenna’
was a sensory object (like you'd find on
an insect). People in the UK who make
and install the things in the air on the
other end of your coax leading from
yourradio or TV are often a member of
the CAl, the Confederation of Aerial
Industries. The nice people who putthe
thing in the air on the other end of the
coax from your radio or TV may alter-
natively be members of the Federation
of Aerial Fitters. A look through my
British Telecom "Yellow Pages’ to find
people who make and put such tnings
in the air reveals listings under “Aeriat
mfrs &suppliers”, “Radio Aerials”, and
“TV and Radio Aerial Services”. Noth-
ing at all under "Antennas”.

So, why do many UK amateurs use
the word ‘antenna’ when they're
speaking amongst themselves, or to
other members of the public such as
their friends and neighbours? These
neighbours have an aerialon their roof,
butthe amateur down the road wanted
permissionto putan antennaup.That's
one of those things that causes inter-
ference to all the TVs in the street, isn't
it? No, he's not having one of those
things up.

How about sending me a ‘Letter to
the Editor’ for publication discussing
why | should use the word ‘antenna’
instead of ‘aerial’ in HRT. You might
just get a £10 cheque {that's a UK
cheque, notaUScheck)ifit'sthe ‘Letter
of the Month’.

The Radio Ham

At the presentation of the first UK
Novice licences, the RA issued a press
statement telling the public how the
latest newcomers to our hobby are
{quote) “"Keeping Alive the Hancock
Tradition”. Nothing aboutthem experi-
menting with 70cm, digital transmis-
sions, and the like, which most Novices

start off with. Some of us do remember
seeing Tony Hancock’s sketch of ‘'The
Radio Ham’, even if on video rather
than when it was first transmitted on
radioand TV (I've gotto say that, haven't
17)

It's an understandable pity that
some UK amateursstill feel they should
get away from being called ‘Hams’. |
believe a lot of this may have been due
to just one instance of ‘bad publicity’ in
the past for our hobby. Instead, with a
bitof‘education’ overthe years, itcould
have been turned around for our ben-
efit {(remember that the chap in the
sinking boat didgetrescued by another
radio ham answering his call).

You'll find in the USA, such deri-
sion of a ‘Ham’ is rarely found. Instead,
a’Ham’ is someone to be thought of as
acleverperson, someonewho’s passed
technical exams to show they know
what they're doing, and someone who
offers a ‘service’ to the country and it's
people. With so many members of the
British public being affected (brain-
washed?) by US influences, maybe this
might not be a bad idea?

But ‘Ham’ isn’t English,
oris it?

You're reading ‘Ham Radio Today’
of course. Not ‘Amateur Radio Today'.
My Collins English Dictionary (from
England and Scotland, London and
Glasgow o be precise) tellsme a 'Ham'’
in the radio sense is an informal word
for a licensed amateur radio operator.
That's licensed, keepinmind. The same
dictionary tells me an ‘amateur’ can be
someone with a non-professional in-
terest (like an unlicensed radio pirate),
or someone who's unskilled or who
has only superficial knowledge of a
subject or activity {like someone caus-
ing EMC problems onyourneighbour’s
TV through alack of knowledge of what
they're doing). Just to show I'm not
totally anti-US, my Websters Diction-
ary (an acknowledged US ‘reference’,
andyesitison CD-ROM) givesthe word
‘'Ham' in the radio sense as a colloqui-
alism, i.e., for informal or conversa-
tional use, of a “licensed amateurradio
operator”. That's licensed, again.
Maybe to be absolutely ‘correct’ in re-
ferring to our hobby of chatting over
the airwaves | should rename “Ham
Radio Today” as “Licensed Amateur
Radio Operators Today".

Maybe |'d better not mention any-
thing to do with “amateur” radio onthe
front page. It could give the wrong
impression amongst UK and Interna-
tional English speaking people
throughout the world!

(Keep rattling the cage Sheila, it'll
get them talking - HRT Tech Ed.)

—
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please mvestigat and ¢ cfarlhj the .
following point. | recenﬂy had my
car ‘fail’ the MOT.

approved ﬁmngs
 the dashboard;facfa '

safety standards and extra

attachments could be struck by tha
driver or passenger increasing their

injuries. In this particular instance
the examiner realised the '
transceiver was removabfe and
asked me to remove lt S0 tha '
vehicle would pass.
This law appe

sireasonabfe

and | don't question its sense, but

surely th_eye another side to this

The reason given f '

4 !or the MGT would fail lf n had

anyfhmg on the dashboard that

_ was obstructing the windscreen”.

~ They could nottell me ifitwas
_ actually law or not, as they didn’ t

~ know. | then had lengthy
_discussions with my local office of
_ the Dept of Transport {the .
 Enforcement Manager at the office
] Il found also reads HRT!} who said

of a car. The examiner s’tated that n_

“Yas there is a law and it is very

. comp!;cated, it is all to do with
been tesied and approved to meet .

visibility”. Within ‘Zone A", which '

isthe swapt area of the

_ windscreen (i.e., the whole arc of
_ the wipers on the driver’s side of
~ the ¢ar), you ate not allowed to
~_have anything within 290mm of

the centre of the steering wheel
up to the top of the arc. Any items

. placed outside the arc must not

measure more than 10mm. Zone
B, covering the passenger side of

~the car, has different laws. if you
ook at the covers of the May 92,

July 93 and Oct 93 issues, you'll _'

~ see the rigs featured don't

one manufactu r:has ;ust
introduced an air vent fixture for
hand helds.

Could you clanfy whethar thas
accessory law in

hoe does it affect amateurs? It must
aiso affect PMR users, have you
seen the 3verage taxi dashbcardi

said "Any vehn:le we are testmg

‘exists and if so .

_ obstruct the driver’s visibility at all
~ lwe're very careful about this)

_ although due to the angle of the

~_photograph this isn’t apparent on

_ the TS-508 on the cover of the
.'July 93 issue (which incidentally is

a BMW dashboard, | wish | could

~ afford to run one of those!). All

~this, however, doesn't cover the '

accident aspect, which comes
under the ‘construction and use’

: 'part-ﬁ motor vehicle law, whxch

again is very compik:ated But

~ overall, it looks like we've all
learned something from this
_doesn’t it! For details, readers

should contact their local office of

the Department of Transport, but
~in the meantime Il be researchmg
~ thisfurther withaviewto
publishing guidelines to this law m '
HRT. ’ o

Dear HRT,

| was greatly saddened to read
the letter from G4XPP in the January
issue of HRT about his experiences at
rallies. | feel that what he has heard is
derived from the flip and cynical
expressions used by James Bond and
Clint Eastwood in their films when

disposing of their opponents, and by
‘alternative’ comedians (of both
sexes) who obtain their laughs by
over-emphasising their reactions to
everyday experiences. Their
behaviour has been taken up by ill
educated yobs who try to impress
thelr friends with these out-of-place

active on packet and am currently

comments while waiting in the
queues.

| do hope he will not stop
attending rallies, and speaking as one
who has queued and watched the
disabled enter first, | can assure him
that | and the vast majority of others
have no objection at all to their
precedence. Long may this civilised
practice last.

Regarding the letter from G7NDP
and your reply, hasn’t it seemed odd
to you both that the same price is
charged for the same equipment from
many different dealers? One has only
to check through the magazines to
compare prices to see that they are
identical for many items, even down
to the penny! Even if the retailers get
their supplies from the same
wholesalers/importers how odd that
they all should have chosen to apply
the same mark-up to their prices.
Have they all been reading the same
book on how to run a business? Even
if their overheads were identical
(impossible) then what a staggering
coincidence that they arrive at the
same figure. On chance alone one

would expect a variation cver a small
range. It makes one think of an
unofficial cartel, as was racently
stopped by the government in the

cement industry.
M. J. Powell, G3IJE

Editorial comment;

Thanks for your letter Mr. Powell, it's
good to see that some amateurs do
care about the disabled amongst us.
Regarding prices, do note that you're
giving advertised prices. Often these
are ‘recommended retail’ prices or
whatever, in exactly the same way as
you see car prices advertised in the
press. One or two well-known and
long-established retailers have
certainly advertised ‘slashed’ prices
in HRT on several makes of
equipment which they're ‘authorised’
UK dealers for. So there doesn’t
really look like there’s a ‘cartel’ going
on at the moment!

HRT,

| read with interest your editorial
in the December 1993 issue. | would
like to start by saying that | am very

£10 for the Letter of the Month

 you have something construcnue 1o say on the state of amateur fadm today? Perhaps you d !|ke w put yom wewpmnt m the
aders, get some discussion going, or give an answer to one of the issues raised? We'll pay £10 for the best letter we publish aach
onth. So write in with your views, to Letters Column, The Editor, Ham Radio Today, ASP, Argus House, Boundary Way, Hemel
empstead, Herts HP2 78T, or fax your letter direct to the Editor's desk an 0703 263429, Please keep your letters short, we reserve the
right to shorten them if needed for publication. Reader’s views published here may not necessarily be thase of the magazine. -




What on earth is thig ?

setting up a TCP/IP station.

Having said that | feel you are
getting a bit carried away with all the
new technologies. Yes it is all
wonderful, however it is also still
quite expensive and beyond the
scope of a lot of amateurs, especially
in developing countries. [t's a shame
also that you used this Editorial to
take a sly dig at the Morse test,
having already closed
correspondence on this matter.

Also while data communications
via a keyboard is a useful mode, it is
not brilliant for real time
communications. The human voice is
still much faster. | do not see many of
the professional services abandoning
speech for keyboards. | can imagine
the Police’s reaction if you invited
them to carry a keyboard around to
call for assistance on. The Essex Fire
Brigade tried data communications
briefly in their vehicles but gave it up
as impractical. When | am out in the
middle of nowhere on a RAYNET
duty, a voice link is far more practical
also.

It is interesting also that even
though you claim them to be dying
modes, aircraft are still using AM (!)
on VHF to communicate, both for
civilian and military use. Some of our
emergency services are also still in
AM. Long distance military
communications still use SSB and the
VHF marine service is still on VHF FM.
Do not be so quick to dismiss modes
that are still being used
professionally to good effect around
the world. Remember, “if it ain’t
broke, don't fix it".

The above examples also show
that like other modes data
communications has its uses, but
there are many organisations that still
value speech as a useful
communication tool. We amateurs
are in fact lagging behind. Why
haven't we got digital speech yet?
Packet is great for sending mail that
is not real time, and for sending

It stonds for "Virtual
{ WReality By Anatevr Radio"

By G6MEN ;g

Tve been"touring“ Barry's
Shok acfosstonyn! Can
you beat that ?

computer files, but as a mode for real
time communications, it is still very
slow. In fact it is the many ‘chat
nodes’ that are popping up on packet
for real time conversations that is
clogging up the packet frequencies
and slowing all the other uses of the
band.

Remember also that whilst
packet has allowed people with
hearing impairments to enjoy the
hobby, screen are not much use to
people with visual impairments. In
fact there can never be a substitute
for the human voice in many
situations and it is somewhat naive to
say that it is. Yes digital
communications have their uses,
reliable digital speech that is not
hungry for bandwidth and is easy to
send over long distances will be
welcome. However the brave new
world that you seem to be outlining
where we all sit in a little box and
communicate via a keyboard is not
yet here and | for one hope it never
arrives.

Andrew Mobray BSc {Hons) GOLWS/
G1INPT

Editorial comment;

Maybe you missed the whole point
of the Editorial Andrew? Even the
very final sentence said that my
Technical Editor was going to call me
(on voice) using a digital speech
communication system. The 64kB/s
video conferencing system described
was video plus speech, no keyboard
tapping anywhere! The higher speed
store-and-forward packet
communication likewise was video
and speech, not text. Regarding
police force communication in the
UK, many are now using digital
speech communication on FM, those
that aren’t now are going to soon.
The whole point was that world’s
going digital! The ‘dig’ that no life-
dependant communications will use
Morse any more was a pure
statement of fact in detailing the

means of communications used in
the ‘lead’ photograph, no ‘dig’” about
any test intended, in the same way
as there was no ‘dig’ in the Editorial
that we amateurs in the UK should
have to pass a test including digital
speech and data communications to
go on HF, like some countries do (i.e.,
the USA, for the ‘Extra class’ licence
which gives additional HF
frequencies).

Dear HRT,

Maybe I'm a little more short-
tempered than usual, maybe it was
the famous 'straw’, but, do we have
to have the continued snide
comments about the licensing
conditions? Page 21, top of the
column in December HRT, is but the
latest.

Would you welcome somebody
eavesdropping on your conversation
when the two of you go out, or the
tapping of your home phone line?
The principle is the same, the
transmissions you monitored are not
addressed to you and the continual
hankering to be able to do so
indicates, to my mind, unhealthy,
which does our hobby no good.
J.W. Barker

Editorial comment;

When we’re on the air, we know
anyone can listen in if they have a
suitable receiver. Whether we like it
or not, people will listen in. They can
‘break in” as well, if they have a
transmitter. But we have never
advocated listening in to private
conversations, such as cellphones,
marine ship-to- shore phone calls
etc., we just feel that the law
regarding not listening in to civil
aircraft is stupid. This very evening |
listened to an amateur in QSO on
80m describing how, at an amateur
radio exhibition station, he showed
the public the interesting messages
they could hear on airband.
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I'm frequently asked by new Novice
licensees “Where canlgetagood70cm
handheld that doesn’t cost the Earth?”.
There aren’t many about. Inthe August
1993 issue of HRT, | reviewed the ‘easy
to use’ Alinco DJ-180 2m handheld,
which in my opinion was ideal for be-
ginners on 2m, and | knew a 70cm
version was ‘on the cards’. But when?

My wish was recently answered, when
Jeff Stanton of Waters and Stanton
Electronics phoned to tell me the good
news that the DJ-480s 70cm handhelds
were now available.

Eaev To llce
=Sy U USe

The DJ-480 currently sells for £259
including nicad and desktop charger,
and gives you coverage of 70cm with a
transmitter power of around 2W using
thesupplied 7.2V nicad pack, or around
5W with a 12V supply from either an
external power supply or the optional
12V nicad pack. But that’s enough of
the 'basics’, the major point of the setis
thatit's very, very easy to use. To put it
another way, after using the set on-air,
onsimplex, viarepeaters, and on packet,
as | begin to write this I've only just
unsealed the plastic bag containing in-
struction manual to ook at the circuit
diagram and check on a few specifica-
tions for this review!

The August 93 issue review gives
details on the 2m set’s features, which
are virtually identical to the 70cm ver-
sion. If youmissedthis, then briefly, the
set has a click-step rotary tuning knob
for frequency change, and 10 memory
channelsto store your mostcommonly
used channels in, together with any
programmed repeater shift and even
the CTCSS tone if you've fitted the op-
tional CTCSS unit. ‘Memory extender
boards’, also available as an option,
can be internally fitted to give you ei-

ther 50 or 200 channels if you'd like
more than 10 memories, no limitations
here.

The other controls? Well the ac-
companying photo shows the easy-to-
use push-button controls used on the
set. Onthetop panel alongside the BNC
aerial connector and extension micand
speaker sockets, are a rotary on/off/
volume control and a ‘reduced height’
squelch control which is designed for
‘preset’ use so you don‘t accidentally
knock it in use. In addition to ‘normal’
70cm use across 430-440MHz, the set
may be extended to cover 410-465MHz
by pressing a couple of buttons whilst
switching on.

As well as a 7.2V nicad pack, the
DJ-480 comes supplied with a belt clip,
wrist strap, instruction manual com-
plete with circuit diagram, and a ‘pod’
type desktop mains charger which you
pop the set into for overnight ‘top-ups’
of the nicad pack.

On TI

As | expected, the set was very
easy to use on the air, and | had many
trouble-free contacts with the rig. The
PTT barhas alowerbutton which, when
pressed, transmits a 1750Hz repeater
access tone along with your carrier.
This was a lot easier to use, especially
at night or when on the move, than a
separate ‘call’ button or whatever as
needed on some handhelds. The set
gave me good audio on both transmit

12 please mention HRT when replying to advertisements
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and receive, with plenty of audio even
in high background noise conditions.

Outandabout, Ifound | could oper-
ate the set easily with one hand, my
thumb being used to operate the but-
tons along the right hand side of the
set, the quick-access ‘call” memory
channel button was especially easy to
use this way. The supplied helical
seemed very efficient, both on transmit
and receive, the slightly ‘longer than
normal’ length of this {when compared
to some tiny 70cm helicals) no doubt
giving it higher overall gain than | have
been used to. At night, the backlight
illuminated the set’s display very well,
andthevarious buttons were quite easy
to use by ‘feel’ alone once I'd got used
to their positions and functions. | did
miss the absence of an S-meter indica-
tion, the set justindicating ‘busy’ when
it received a signal. However, an S-
meter would start to introduce more
things to worry about when operating!

As well as on voice, | also used the
set extensively on packet over the re-
view period. Leavingthe squelch ‘open’
(to defeatthe built-in economizer which
couldn’t be switched out) and with my
TNC in ‘software DCD’ mode, the set
operated without fault for periods of
several hours at a time (lots of file
uploads/downloads!) with justthe nicad
pack connected. This continual ‘open
squelch/periodic transmit’ test nicely
showed that the set should be easily
capable of ‘all day’ operation at out-
door events and the like.

Lab Measurements

Overall the measured results gave
areasonable level of performance. The
receiver worked well, although the im-
age rejection seemed a little on the
high side, and the transmitter was very
accurately aligned in terms of peak de-
viation and operating frequency.
Throughout the tests, even on high
power, the case didn't get anywhere
near as hot as some tiny 70cm 5W
handhelds I've used, indicating a com-
bination of good heatsinking and good
transmitter efficiency.

Conclusions

An easy-to-use rig, which should
be attractive to newcomers to 70cm
who don’t want to start off with a rig
that needs a degree in programming to
operate. Likewise for the ‘old hands’
amongst us, as a ‘sling it in the pocket’
set for use on local 70cm repeaters or
chat channels to keep in touch when
out and about either on foot or in the

LABORATORY RESULTS:

All measurements taken on 145MHz with 13.2V DC supply,
using supplied DCcable, high power TX, otherwise stated.

RECEIVER;

Sensitivity;

Input level required to give 12dB SINAD;

144MHz; 0.17uV pd .

1450MHz; 0.17uV pd Squelch Sensitivity;

146MHz; 0.17uV pd
Threshold;  <0.06uV pd (<2dB SINAD)
Maximum; 0.22uV pd (20dB SINAD)

Image Rejection;

Increase in level of signal at first IF image frequency
(-61.7MHz), over level of on-channel signal, to give
identical 12dB SINAD signal;

Current Consumption

34.1dB

{ Standby, econ. o

Receive, max vol

| Receive, mid volume

n 12mAaverage
86mA
ume  167mA

Adjacent Channel Selectivity;

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

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; ‘

+12.6kHz; 26.1dB Intermodulation Rejection;
-12.5kHz; 45.9dB
+26kHz; 51.8dB Increase over 12dB SINAD level of two interfering
-25kHz; 54.6dB signals giving identical 12dB SINAD on-channel 3rd
order intermodulation product;
25/60kHz spacing, 62.1dB
50/100kHz spacing, 59.2dB
Blocking; :

TRANSMITTER

TX Power and Current Consumption;

- +100kHz; 66.5dB Maximum Audio Output;

+1MHz; 80.4dB

+10MHz; 81.3dB Measured at 1kHz on the onset of clipping (10% distor-
tion), 8 ohm load;
345mW RMS

Freq. Power 7.2V Supply 13.2V Supply Paik Duvistion:
435MHz High 2.49W/1.27A 5.05W/1.40A 4.97kHz

Low 280mW/450mA 300mW/470mA

B — Harmonics:

car. My thanks go to Waters and | Toneburst Deviation; Frequency Accuracy; 2nd Harmonic;, -72dBc
Stanton Electronics, who are the UK 3rd Harmonic;  -75dBc
Alinco distributors, for the loan of the 3.14kHz +98H7z 4th Harmonic;  <-85dBc
review transceiver. S -
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A year or two ago | wouldn’t have
thought it possible. But here, in my
hand, sits a nicad-powered 2.8GHz fre-
quency counter, with a superb sensitiv-
ity capable of showing the frequency of
alow power70cm handheld being used
down the road. It's currently priced at
just £169, making it quite affordable
especially when compared to other
counters with thisfrequencyrange. And
before youthink ‘another Japanesetiny
wonder’, it's from the USA.

Features

Measuring 65mm (W) x 30mm (D)
x85mm (H)itreally is pocket sized. Two
ranges are provided, both with a mini-
mum frequency of TMHz. The first has
a maximum frequency of 260MHz with
gatetimes of0.01sec, 0.1sec, 1secand
10 secs, and selecting the 2.8GHz range
switchesin adivide-by-64 prescalerwith
overall gates times of either 0.64 sec or
6.4 secs. A large 'gate’ push button
cycles though these in turn, a red LED
flashing briefly each gate period.

A 10 digit LCD readout shows you
the frequency, to a maximum resolu-
tion of either 0.1Hz (2560MHz range) or
10Hz (2.8GHz range) corresponding to
the longest gate times. The counter has
an excellent temperature stability of +/
-1ppm (part per million, i.e., +/-145Hz at
145MHz) over 20-40 deg. C, with an
aging of 1ppm per year. It uses an

Optoelectronics
3300 Counter

Review

Chris Lorek examines a tiny low cost 2.8GHz counter

‘industry standard’ 10MHz internal ref-
erence, which you can adjust against a
known off-air reference standard {such
as a 10MHz standard frequency trans-
mission on your HF receiver) if you
want even better accuracy.

As well as giving a ‘continuous’
display offrequency, orarandom count
ifthere’snosignal, asmall ‘hold’ switch
lets you ‘lock in" the frequency indi-
cated at any time, useful for example if
you want to make a note of what was
read off-air. The counter is powered
from its own internal nicads, which are
a pack of four 600mAh AA size cells
fitted with a flying lead which plugs
onto the counter PCB. You should get
around six hours’ use before arecharge
is needed, a plug-in AC wall charger
being supplied with the counter. ABNC
plug is fitted for you to connect your
own aerial to, although a 2m/70cm tel-
escopic whip for test purposes was
provided with the review sample pic-
tured here.

On-Air Sensitivity

As you may be able to tell from the
accompanying table, the unit should
indeed be very capable of receiving
local off-air signals and telling you what
frequency these are on. Coupling the
unit up to my signal generators con-
firmed these figures, although to many
readers they may not mean too much.
So let me give you a couple of exam-
ples. | asked Sheila G8IYA to transmit
on her 70cm handheld with the set-top
helical, while | walked down the road
with the counter. | had to go around
50m away before the counter stopped
indicating the handheld’s transmit fre-
quency! As another example, my local
packet BBS is around quarter of a mile
away. Switchingtothe '250MHz’ range,
the counter consistently indicated
144.6500MHz every few seconds when
lused it, with just the short counter-top
aerialconnected, inan upstairsroom of
my house. | found the VHF sensitivity
far better with the unit switched to
'250MHZ’,indeed the instruction manual
states this range should be used for
VHF frequency measurements, the

2.8GHz range being used for frequen-
cies above 250MHz.

Possibilities

As well as being a handy test tool
forthe shack {1l used it to good effect for
the HRT MX294 synthesized ex-PMR
rig conversion), this portable counter
has a number of interesting possibili-
ties. Like finding the frequency used by
the taxi station down the road that's
wiping out your rig, so that you can
’knock up’ a quick notch filter. Or taking
along to a rally or whatever, and in-
stantly seeing what frequency other
handheld users are chatting on. | un-
derstandthat,inthe USA, such counters
are virtually an essential ‘carry-around
tool’ for active scanner listenersin find-
ingthe channels used bylocal services!

Overall, | found the counter a very
handy piece of equipment, light and
small to carry around yet ‘fully fea-
tured’ with an incredible upper fre-
quency range.

Win This Counter!

The Optoelectronics 3300 counter
is available from the UK Distributors,
Waters and Stanton Electronics, at a
current price of £169 includingthe plug-
in AC wall charger, to whom my thanks
go for the loan of the review counter.
Not only that, but Waters and Stanton
have very kindly offered the review
model as a prize for a HRT reader’s
competition. Want to win one? You'll
see the entry form in next month’s
HRT!

Sensitivity (Typical figures)
Freq Sensitivity
10MHz <15mV
27MHz <3000V
150MHz <300uV

| 450MHz <3601V

| 800MHz <3mV

| 1GHz <3mV

| 2GHz <256mV
2.4GHz <40mV
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You've nodoubtseenthelarge number
of glass mounted cellular aerials on
carsnowadays, and maybe come across
one or two amateur versions for either
2m or70cm, these often based on com-
mercial PMR types for VHF or UHF. But
you don't see many dual band ver-
sions.

Glass mounted aerials use a flat
metal plate at the bottom of the whip,
securely bondedtothewindscreen. This
forms one ‘plate’ of a capacitor which
uses yourwindscreen glass as adielec-
tric. The other ‘plate’ is on the inside of
the glass, and is usually connected via
a small matching network to the coax
leading to your rig, and one or two
radials are commonly used inside the
glass to form the ‘ground plane’ re-
quiredforaquarter wave vertical. These
innerradials are oftenshorthelicaltypes
on VHF, just like you'd find on a 2m
handheld, although this reduces effi-
ciency somewhat. The reason for the
associated matching networkisto‘tune
out’ the effect of the windscreen glass
dielectric, and this arrangement nor-
mally limits operation to within a given
frequency range. Dual band and wide
band aerials then have a bit of a prob-
lem!

The Pro-Am manufacturers Valor
Enterprises, who also make the Pro-
Am wideband receive and 2m single
band glassmounts for amateur use,
have got over this on their 2m/70cm
aerial by utilising what appearsto be a
half wave approach, i.e., a high imped-
ance feedpoint. As such, radials aren’t
needed for resonance, and the effec-
tive capacitive reactance from the in-
ner/outer plates and glass dielectric
becomes small in comparison to the
feedpoint impedance.

The Pro-Am GM270 is the first dual
band glassmount half wave I've come
across, and | was very pleased to be
able to give it a try. It's a 66cm long
copper plated whip, finished in matt
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black, and comes with a fitting kit and
4.25m of RG-58 coax to connect to the
internal matching box. The aerial can
handle 50W, giving a quoted 2m gain of
2.6dB and70cm gain of 6.3dB (presum-
ably over a quarter wave although no
reference is given) with an SWR of less
than 2:1 across the bands. These, inci-
dentally, are the US bands of 144-148
and 440-440MHz, but a small tuning
adjustment is provided, and even a
non-metallic adjusting tool, for you to
resonate the aerial after fitting. | found
it tuned to 144-146 and 430-440MHz
perfectly. The aerial is supplied with a
smallinnerquarterwave ‘counterpoise’
for 70cm, which clips onto the TNC
connector onthe inner matching socket,
butapartfromthatnolarge 'radials’ are
present.

It took me just a few minutes to fit
the aerial, after ensuring the glass was
perfectly clean inside and out using the
small alcohol-impregnated cloth pro-
vided. The units stick to the glass very
tightly, and you only get one chance!
Fortunately, the distributors can sup-
ply re-mounting kits should you need
to move the aerial to another car, or of
course if you don’t follow the instruc-
tions and get it wrong! After fitting, |
found the aerial gave a low SWR {less
than 2:1) without any adjustment at all,

VSWR
3:1

1:1||||||||x||

Freq. (MHz)
70cm VSWR after tuning

VSWR
31

11 T T T [ T T T 1]
144 145 146
Freq. (MHz)

2m VSWR after tuning

although a quick ‘tune’ using my 2m
70cm rig and an SWR meter put it ‘spot
on'.

Compared to a 2m % wave/70cm %
wave onthe carroof, the glassmounted
aerial noticeably gave few dB better
performance on both bands, consist-
ently giving me good signals in use
where I'd expect good signalsto be - no
‘compromises’ with this aerial. Some
time ago, | noticed a problems with a
(different) half-wave glassmount 70cm
aerial, which grew rather ‘lossy’ when
it rained, probably due to the high im-
pedance path presented by water on
thecarwindscreentothe adjacent metal
car bodywork. | was quite surprised to
find no such problems with this aerial,
despite {e.g., today as | write this) tor-
rential rain conditions! It just kept on
working, and working well. Grumbles?
Wellifl listen carefully | can hear a bitof
wind noise through the aerial’s open-
wound coil when driving at speed, and
the supplied length coax was just short
of reaching my rig atthe front of the car
(ladded an extension length), but apart
from that, nothing.

The Pro-Am GM270 glassmount
aerial worked very well indeed, it ex-
ceeded my expectations. It was easy to
install and set up, and gave a very
inconspicuous appearance in use. For
car washes and the like, the outer whip
canbeeasily unscrewed, making it quite
versatile. | can wholeheartedly recom-
mend it. My thanks go to Waters and
Stanton Electronics for the supply of
the review sample,



Pye/Philips
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The MX294 is a car radio sized synthe-
sized FMtransceiver, designed for 26W
out on transmit (it'll give you around
40W plus). The ‘basic’ set is a 16 chan-
nel version with manual channel
change, although some ‘trunked’ types
are seen with automated channel con-
trol (i.e., no 16 way switch on the front
panel). I'll show you how to turn this
into a superb low cost amateur set on
all the FM channels, with ready-pro-
grammed EPROMs for 2m available if
you don‘t want the bother of program-
ming your own (see later).

B e di s VW miiw ol
iaentity your madlo

If you've been following the M290
series conversions in HRT, you’ll have
read that the MX294 can look almost
identical to its crystalled cousin. It's
pictured here with a different front
panel (the ‘modern’ type), butthe most
common way to spot the difference is
the 16 way rotary channel change
switch on whatever front panel is fit-
ted. You may find several types of front
panel, some with loads of push but-
tons, indicators, and so on. These are
for signalling and selective calling ap-
plications, and if you remove the two
screws at the front sides of the set you
can pull this panel off, complete with
any suchsignalling electronics, to leave
the radio itself.

You can identify the set by the
model number ‘'MX294’ engraved on
the rear panel serial number plate. If it
hasn’tthis plate, then leave well alone!
If you see ‘MX296’ instead then it's a
UHF model, OK for 70cm (conversion
for this in a forthcoming issue of HRT),
ifithas ‘MX295’ instead, probably with
a completely electronic front panel,
then it’s a Band Il set which is a com-
pletely different kettle of fish (I'm work-
ingonaconversionto2m forthatsetat
the moment). A marked band code ‘A’
means 148-174MHz, code ‘B’ 132-
1566MHz, both OK for 2m use, code 'E’
means 68-88MHz, OK for 4m. Other
letters you may see are ‘S’ (12.6kHz
channel spacing, i.e., narrow receiver
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EPROM Substitution for 825129 PROM

EPROM

Funct.

filters) and 'V’ (25kHz spacing). The
MX293 is a VHF AM set which is not
covered here, don't waste your money
on an MX293 if you want an FM set,

There aretwo maintypes of MX294
circuit, with slight differences in the
receiver. The early model, marked
AT28790 on the PCB, is fitted with a
bipolar BFQ51 receiver front end tran-
sistor {small, round, black, three radial
legs). The later model, marked AT28873,
is fitted with a BF981 receiver front end
transistor (also small, round, black, but
with four radial legs) which gives better
sensitivity. All tuning details remain
the same between sets, but note these
front end transistors are not inter-
changeable.

Preliminaries

Remove the top and bottom lids
from your set, then remove the front
panel {complete with any attached
board), we won't need any electronics
you may find on this panel. You’ll prob-
ably be faced with a large metal screen
on the main set, remove the screws
from this and lift the screen offto reveal
the radio board.

You can test the set if you wish by
applying 13.8V DC and switching on,
make sure the bottom of the radio PCB
isn’t shorting on any metal on your
benchfirst.If you haveachannel switch
fitted, then with the controls towards
you, checkthere'sared’lock’ LED glow-
ing at the left of the set, this may occur
on only a few channels as you rotate
the channel knob. This shows the syn-
thesizer is working OK. If it doesn't,
then checkifthe 16 pin plug-in PROM is
missing (thiswill normally have a white
label stuck onit). Don‘t worry too much
if it's not there, as we won't need it for
the conversion, but it's presence does
let you check whether the set transmits
and receives OK before you start ‘butch-
ering’ it.

You'll see a further screen above
the YCO (Voltage Controlled Oscilla-
tor), leave this in place, or at least re-
place it after you've hand a look under-
neath!. Make sure the four screws are
tight on this screen, to save any ‘noise’
prob‘ems under mobile vibration con-
ditions. There will be the adjusters of
two multi-turn piston capacitor trim-
mers visible here, the 2m set will have
these approximately flush with the
screen, the 4m set will have them pro-
truding around 5mm above the screen
- another way of identifying whether
youriset’s a 4m version or not.

At the front right of the set you'll
see a set of links. For ‘normal’ opera-
tion (i.e., without any front panel selec-
tive calling limitations of TX and/or RX
capability) you need to link F to S and
K1 to L as shown, remove any other

links. If your front
panel does have
some signalling
electronics
present, just re-
move the electron-
ics of this, particu-
larlythe plug which
mates with the ra-

>
w
SNWHR IO N ®

dio itself next to  |A8 23
these links, before A9 22
refitting it after A10 19
conversion. A1 —
. A2 —
Synthesizer A3 —
Programming Al4 - —

0o 9

Thetune-up of 01 10
the setisextremely 02 11
simple, I've seen 03 13
this done in two 04 14
minutes flat. The 05 15
hard partis getting 06 16
therequiredfusible 07 17
link PROM. The Gnd 12
type used on the Vpp 21
16 channel MX294 OFE 20
is an 825129, it is CE 18
not an EPROM, it's Vee 24
a TTL PROM. Most PGM —

S NWRROITO N

EPROM Pinouts PROM socket

(16 pin) conn.

2716 2732 2764 27128 27256

10 10 10 Pin5
9 9 9 Pin 6
8 8 8 Pin 7
7 7 7 Pin 4
6 6 6 Pin 3
5 5 5 Pin 2
4 4 4 Pin 1
3 3 3 Pin 15
25 25 25 ov
24 24 24 ov
21 21 21 oV
23 23 23 oV
2 2 2 ov
— 26 26 ov
— — 27 ov
11 11 11 Pin 12
12 12 12 Pin 11
13 13 13 Pin 10
15 15 15 Pin 9
16 16 16 o/c
17 17 17 o/c
18 18 18 o/c
19 19 19 o/c
14 14 14 ov
1 1 1 ov
22 22 22 ov
20 20 20 ov
28 28 28 Pin 16
27 27 — oV

amateurs don't
have programming facilities for these,
but if you have then all the informa-
tion's here for you to put the right
numbers into it. Many amateurs do
however have EPROM programming
facilities, low cost PC types which plug
into a COM port are available for exam-
ple. I’'ve included all the programming
and connection information here for
the 2716, 2732, 2764, 27128 and 27256
EPROMs commonly availabie. These
should give you the capability of as
many channels as you'll ever need on
2m by suitably connecting the address
inputs as shown.

Channel Switch

The channel switch is a ‘pull down
to 0V’ type, with a 4k7 resistor array
fitted to ‘pull up’ the address lines to
the fitted PROM to the 5V line, derived
from the 7805 regulator next to the
PROM. You may see a small link, LK1,
immediately adjacent to the regulator,
it'sthe 5V line link and should be left in.
On some boards, you'll see a further
link nextto the PROM. Thisis LK2, used
to pull the ‘binary 16’ address line
(PROM pin 15) downto OV.Each 825129
has the capacity to store 32 channels,
and apart from possibly an ‘alignment
channel” programmed in this ‘upper
region’ of the PROM, accessed by re-
moving the link, the other addresses
will be blank, allowing you to use the
existing PROM to program 15 or 16 2m
channelsinto if youwish. Youmay also
see other address lines wire-linked

i
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to OV on the bottom of the PCB
(including pin 15 where LK2 isn't
present).

If you see an 18 pin socket rather
thana 16 pinsocket fitted forthe PROM,
note that pin 1 of the PROM always fits
to pin 1 of the socket, i.e., pins 9 and 10
of the 18 pin socket are not used with a
16 pin 825129, This is for use with an
825185 PROM (with 256 channel ca-
pacity), used for electronic channel
control front panels.

By using LK2 with a PROM (or
‘piggy-back EPROM wired to the same
pins)youcangetaccessto 32channels,
i.e.,all2m FM ‘S" and ‘R’ channels plus
reverse repeater channels. To do this,
use the 16 channel switch and add a
toggle switch to the front panel, wired
tothetwo pins on LK2 ortoshort PROM
pin 15 to OV if LK2 isn’t present.

Suggested 2m Channels

Chan 2m ch 2m ch

(sw down) (sw up)

16 RO Rev RO

1 R1 Rev R1

2 R2 Rev R2

3 R3 Rev R3

4 R4 Rev R4

5 R5 Rev R5

6 R6 Rev R6

7 R7 Rev R7
8 S8 S16
9 S9 S17
10 S10 S18
11 S11 S19
12 S12 S$20
13 S13 S21
14 S14 S22
15 S15 523




EPROM Substitution

If you use a more commonly avail-
able EPROM, you can simply mount
this on a piece of copper strip board
such as Veroboard, with wires taken to
the appropriate pins ofthe empty PROM
socket on the board, possibly using a
blank IC ‘header’ for ease of connec-
tion. With this simple ‘wire to wire’
wiring, with no additionalcomponents,
a purpose-made PCB probably isn’t
justified -~ we’re trying to keep costs
down here!

Throughout this article, all pin
numbers referring to PROM connec-
tions are those of an 825129 16 pin IC
fitted in the IC PROM socket on the
MX294 (pin 1 to pin 1), and not the pin
connections ofany 18 pin IC socket that
may be fitted.

Programming Codes

If you need to work out your own
frequency codes, here’s how to do it.
The NJ8813 synthesizer IC requires 4
sequential binary ‘words’ of 4 bits each
for each TX or RX frequency. On the
825129 PROM, it addresses the A0 (pin
5) and A1 (pin 6) lines to obtain these,
the A2 line (pin 7) is used to switch
between RX (binary 0) and TX (binary
1). The next four address lines, A3 (pin
1), A4 (pin 2), A5 (pin 3) and A6 (pin 4)
arethe 16 channel binary address from
the channel switch, and A7 is the 'LK2’
address for ‘'moving up’ 16 channels. It
would be worthwhile testing and not-
ing down which address lines corre-

4m PROM Codes
RX X
Freq. BCAD BCAD
170.2500 EC81 9382
70.2625 ECA1 93A2
70.2750 ECC1 93C2
70.2875 ECE1 93E2
70.3000 FCO1 A302
. 170.3125 FC21 A322
- 170.3250 FCa1 A342
. 170.3375 FC61 A362
170.3500 FC81 A382
170.3625 FCA1 A3A2
170.3750 FCC1 A3C2
- 170.3875 FCE1 A3E2
- 170.4000 0D01 B302
70.4125 0D21 B322
{70.4250 0D41 B342
170.4375 0D61 B362
170.4500 0D81 B382
70.4625 0DA1 B3A2
70.4750 0DC1 B3C2
| 70.4875 ODE1 B3E2
1 70.5000 1D01 C302 .

2m PROM Codes

Freq.

144.500
144,525
144.550
144,575
144.600
144,625
144,650
144.675
144.700
144,725
144,750
144,775
144.800
144,825
144.850
144.875
144.900
144,925
144,950
144.975
145.000
145.025
145.050
145.075
145,100
145,125
145.150
145,175
145.200
146.225

{ 145.250
1145.275
{ 145.300
1 156.325
{ 145.350

145.375
145.400

| 145.425
| 145.450
| 145.475
| 145.500
| 145,525
| 145.550

145.575

1 145.600
1145.625
| 145.650
1145675

1 145.700
1 145.725

145.750

1145.775

145.800
145,825
145.850

| 145.875

145.900
145.925
145.950
145.975

| 146.000

RX
BCAD

32C5
4205
4245
4285
42C5
5205
5245
5285
52C5
6205
6245
6285
62C5h
7205
7245
7285
72C5
8205
8245
8285
82C5
9205
9245
9285
92C5
A205
A245
A285
A2C5
B205
B245
B285
B2Cs
C205
C245
C285
C2C5
D205
D245
D285
D2C5
E205
E245
E285
E2C5
F205
F245
F285
F2C5
0305
0345
0385
03C5
1305
1345
1385
13C5
2305
2345
2385
23Ch

X
BCAD

8BC4
9B04
9B44
9B84
9BC4
ABO4
AB44
ABs4
ABC4
BB04
BB44
BB84
BBC4
CBo4
CB44
CBs4
CBC4
DB04
DB44
DB84
DBC4
EBO4
EB44
EB84
EBC4
FBO4
FB44
FB84
FBC4
0Co4
0C44
0C84
0CC4
1C04
1C44
1C84
1CC4
2C04
2C44
2C84
2CC4
3Co04
3C44
3C84
3CC4
4C04
4C44
4C84
4CC4
5C04
5C44
5C84
5CC4
6C04
6C44
6C84
6CC4
7C04
7C44
7C84
7CC4

spond to which positions of channel
switch for your particular rig, as two
types ofchannel switch have beenused
in sets.

The firstfour ‘words’ programmed
in your PROM/EPROM thus contain
Chan 1 RX information, the next four
contain Chan 1 TX, the next four Chan
2RX, the nextfourChan2TXandsoon.
All these frequencies are the VCO fre-
quency. For transmit, this is simply the
transmit frequency, but on receive it is
the local oscillator injection frequency,
which for both 2m and 4m is 10.7MHz
above the required receiver frequency.
If your set is a {(rare) ‘AW’ band unit
(148-174MHz wide band), identified by
a21.4MHzcrystal filter (marked 2 1xxxx
on the top), then use an injection fre-
quency of 21.4MHz below the receive
frequency.

Take a look at the colour of the thin
PCB between the large HEF4750 IC and
its socket. If it's blue or red, the synthe-
sizerreference frequency (i.e., the mini-
mum channel step) is 6.26kHz, as found
on virtually all sets in the UK. If it's
green (rare in the UK), it's 5kHz. This is
importantwhenyouworkoutthe codes,
a bkHz reference means you won't be
ableto program 12.56kHz channel steps,
only multiples of 5kHz. The reference
frequency is present as a square wave
on pin 25 of the HEF4750 if you're in
doubt. Note that all codes given in the
tables in this article are for the com-
monly found 10.7MHz receiver IF and
reference frequency of 6.25kHz.

The method of calculating the
codes required is;

1) divide your TX or RX injection
frequency in MHz by 0.00625 (6.25kHz,
the reference frequency - substitute
0.005 if your's is a 5kHz reference set).

2) Subtract 3840 from this number.

3) Convert this to a four digit hexa-
decimal word, DCBA, with D as the
MSD (most significant bit) and A as the
LSB (least significant bit). To do this,
first divide the number by 4096, the
remaining integer (i.e., the ‘'whole’
number, not the fraction) is ‘D’, the
MSB. Write this down, then subtract
this number from your result to leave
you with the ‘fraction’ only. Multiply
this by 16. The integer is then ‘'C’. Write
this down, then subtract this number to
leave the fraction, then multiply this by
16. The integer is ‘B, write this down
and subtract it again to leave the frac-
tion, then multiply by 16. The remain-
ing number is ‘A’ (you may find this is
not an exact number, but something
like 7.9996 - in which case the answer is
8, the nearest whole number).

4) Now rearrange thiscombination
from DCBAto BCAD. Thisisthe orderin
which the synthesizer reads the infor-
mation, B first, then C, then A, then D,
and this is the order you need to pro-

0 _ '  please mention HRT when replying to advertisements
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gram each frequency into your EPROM
in.

5) Try a couple of examples, like
145.500 and 145.750, you can and check
these against the sample listings.

If you just want the set for a single
channel, e.g., for packet, then you can
use a low cost CMOS IC plus a few
diodesandresistorsratherthana PROM
orEPROM. Idevelopedthecircuit shown
here for my 4m MX294 to be used on
the Isle of Wight packet node on
70.3125MHz. Simply fit the diodes
needed to give you the correct binary
‘'words’ for each address, in the same
BCAD order. A diode present gives a
‘1", no diode gives a ‘0’. Again, due to
the simplicity of the circuit, a PCB may
notbe necessary, | builtmine onasmall
piece of Veroboard.

Binary/Hex Translation (for diode board)
HEX Binary
MSB LSB
D3x D2x Di1x DOx
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
A 1 0 1 0
B 1 0 1 1
C 1 1 0 0
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1

Transmitter PA
c138
C126  C129
5 aews RV4
© 0203. (RX Bias) ol|©O
D0t [ecimad 1} 0 L3 L2 i1
r_f;'_ oenmery Ref. Divider
- ® TP3 Rv2
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MX294 Alignment Diagram
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Assuming you have aprogrammed
PROM pluggedintotheset,oracorrectly
programmed EPROM on a ‘piggy-back’
board suitably wired to the original
PROM socket, you can start. | warn you,
this won’t take long! Ensure you use a
non-metallic trimming tool for adjust-
ments, never, ever, a metal ‘jeweller’s
screwdriver’ or similar, for the receiver
ferrite coils and the transmitter PA
trimmers. Connect a 3-8 ohm speaker
to the rear blue/brown speaker lead,
and a microphone to the 5 pin 270 deg.
mic connector (pin 1 - mic live, pin 2 -
mic ground, pin 5 - 10V output, pin 3 -
10VinputforTX, i.e., shortpins3andb
for TX PTT, pin 4 is low level RX o/p).

First, adjust the multiturn RX VCO
trimmer until the red ‘lock’ LED lights -
then tune for a voltage of around 6.5V
on TP3onyour ‘centre channel’. Rotate
RV1, the RX squelch control, until you
hear noise from the speaker. Now, sim-
ply adjust all six front end coils L1-L6
for best ‘quieting’ of a received signal,
reducing the level of the signal as
needed. Reset the squelch, and that's it
for the receiver.

With a 50 ohm dummy load con-
nected to the aerial connector via a
power meter, key the transmitter and
adjust the TX VCO trimmer until the
‘lock’ LED lights, then for 6.5V on TP3
on your ‘centre’ channel. Initially set
RV4 fully clockwise {(maximum power)
and simply adjust the three TX PA trim-
mers C126, C129, and C138 for maxi-
mum transmit power. You’ll probably
find you get around 40W or so. Read-
just RV4 to the power output you wish,
either maximum or reduced to around

25W if you intend having ‘long overs'.

RV6 sets the transmitter deviation,
however you’ll also need to adjust RV7,
which ts the modulation balance con-
trol. With either an oscilloscope (if you
have one), or a high impedance AC
millivoltmeter, connected to TP7, ad-
just RV7 for minimum reading (i.e., to
‘null” the ‘stepped’ AC waveform to
zero at this test point), at the same time
as you're modulating the rigwith audio
from the microphone.

You shouldn’t need to make any
other adjustments, although C203 sets
thefrequency of both TXand RXincase
you find this is off frequency for some
reason.

That's it. You now have a working
2m or 4m synthesized rig, have fun!

I have made arrangements to have
a limited quantity of 2764 EPROMs
programmed for the 2m frequencies
shown in the suggested channel table,
on a ‘no profit’ basis, to be made avail-
able for the benefit of readers {it'll cost
you a donation of £5 towards equip-
ment for my local school amateur radio
club station, plus p/p forthe IC). If you’d
like one, call me on 0703 262105 be-
tween 6.30-8.30pm weekday evenings
for ordering and availability informa-
tion. Alternatively send an SAE marked
'MX294’ to Chris Lorek, c/o HRT Editor
(address at the rear of the magazine)
foraninformationsheet. Please do like-
wise if you'd like to receive a complete
circuit diagram for the MX294, we'll be
pieasedto providethisfree of chargeto
readers.
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Where to find those mtssed P _R ( a‘ " e

Many readers contact us each week to ask for details of
PMR conversions, and in many cases these have been
published in HRT. There’s plenty ‘in the pipeline” here just
waiting to be published, including more Storno, Kenwood,
Pye, and Motorola rigs, but here’s an index of those we’ve
published in past issues;

PMR Radio Featured Appeared in

issue dated
Pye A200 Amplifier for 2m, 4m, and 6m ........... Sep 1986
A200 ‘M’ band conversion to 2m ...........cceveveennn, Apr 1987
Burndept Ex-Police UHF portable to 70cm ....... Dec 1990
Burndept BE448t0 2mM veveveiiiiiii e, Jul 1990
Pye Europa MF5/MF25 to 2m and 70cm ........... Mar 1989
E band Europa to 4m .o Sep 1987
P band Europato 4m ..o Jan 1991
M band Europa to 2m ..o, Aug 1991
Pye M294 A, B, and E band to 2m and 4m ........ Jan 1993
Pye M294 M band t0 2mM ...ooociviiiieesiec e Jul 1993
Pye M296 10 70CM ...t May 1993

VHF Pye Olympics, M202 range including ........ Apr 1991
M band, for 2m and 4m

UHF Pye Olympics, M212 range to 70cm ......... May 1991
Pye PMR2 high power remote mount to

2M FM

PF2/PF5 Pocketfones to 70cm
PF2/PF3 Pocketfones to 4m ........ccccceevveenne
Pye PF1 Pocketfones to 70cm

Pye PF85 UHF portabie to 70cm .....oovvivienieiinines Jan 1992
MFB6AM Reporterto 4m AM ..., Sep 1987
SR1 Pager to 2m monitor receiver ........c.ceiveee. Jun 1987
Pye SSB 130 T00W HF rig ....oooiiiiiireciece e Jan 1989
Storno COM 51148 (Synthesized VHF rig) ........... Nov 93
Storno CQM 644 (Synthesised mid-band

VErsion) 10 2M oo Aug 1992
Storno COM 713E conversion to 2m......cccoveeee.. Mar 1987
Storno 900 to 2m packet .....oovveeeieiviiien e May 1992
Pye Westminster to 2m and 4m FM ................. Mar 1986
Pye W15AM and W30AM Westminsters to

AM AM Sep 1987
E band Westminster conversion to 6m ............ May 1989
P band Westminster to 4m and 6m ........cc....... Nov 1990
M band Westminster to 2m ........cccoceviveneniienns Mar 1991
W15U Westminster to 70cm ..........c.ocoovveniveininnns Apr 1986
Add-on projects to use with your converted PMR rig
10-Channel SCanner ......cocceiciiiiiieee e Apr 1992
Crystal controlled tone burst ... Aug 1992
Plug-in Toneburst for the Pye Olympic............ Mar 1993
VFO for 4m and 6m ex-PMR rigs ......ccocceeeeeiinns Nov 1986

You may obtain back issues for the last 12 months from
Argus Subscription Services, Ham Radio Today,
Queensway House, 2 Queensway, Redhill, Surrey, Tel.
0737 768611. Please telephonefirstto ensure the availabil-
ity and price of the issue you require, as copies of some
magazines, and of earlier issues in particular, have run out
due to popularity.For photocopies of earlier articles, and
indeed of the ones sold out, fill in the photocopies coupon
which periodically appears within the pages of HRT, if no
coupon this time, send your requirements to the ASP

r-smns 1

F'hotocoptes Dept Argus Specialist Pi blrcattcms, Argu
House, Boundary Way, Hemel Hemps‘tea d, Herts HP2 78T,
a charge of £2.00 for each article applies (cheques payable
to ASP). State HRT magazine and the amc}e and issue dat.
you require. .

In
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Simple direct conversion and regen-
erative receivers often suffer from a
lack of sensitivity and breakthrough
from strong signals on adjacent chan-
nels. With basic superhets, the prob-
lemis more oftenimage responses (the
reception of the same station at more
than one setting on the tuning dial,
usually spaced by twice the receiver’s
intermediate frequency).

The additional front-end selectiv-
ity provided by this inexpensive, easily
constructed unit reduces vulnerability
to adjacent channel interference and
image signals, and the extra gain gives
a worthwhile boost to sensitivity. Fre-
quency coverageiscomprehensive, and
guidance is given on connecting the
preselectorto domestictransistor porta-
bles where it can effect a dramatic im-
provement in performance.

I LUIL

ThecircuitisshowninFig. 1, where
the aerial is coupled via capacitor, C1,
and gain-control potentiometer, R1, to
the emitter of the grounded base RF
amplifier, TR1. The output impedance
oftransistorsarrangedinthe grounded-
base mode is high (typically of the or-
der of 1 M ohm) and damping on the
tuninginductors, L1-L8, which formthe
collectorioad of TR1, is, therefore, light.

pant

Although grounded base amplifi-
ers have unity current gain, the imped-
ancetransformationresultsinarespect-
able voltage gain: of the order of 14dB
inthis particularcircuit. Field effecttran-
sistor, TR2, is connected as a source
follower. The input impedance of this
stage is extremely high, again impos-
ing negligible damping on the
inductors, and its low output imped-
ance minimises coaxial cable losses
and ensures a reasonable match with
most receiver inputs. This light damp-
ing enables the single tuned circuit,
formed by the switched inductors and
the variable capacitor, C3, to provide a
significant increase in front-end selec-

[

Y| ) Ilq |

> -

tivity. Moreover, using transistors as
impedance matching devices in this
way eliminates the need for coils with
multiple windings, and range switch-
ing is considerably simplified.

R2 and R3 bias TR1,and C2,C6and
C7 are decoupling capacitors. OQutputis
developed across R6, the source load
resistor for TR2, and C4 and C5 act as
DC blocking capacitors. Adoption of
the grounded base mode maximises
the working frequency of individual
transistors and there is a tendency for
TR1 to be affected by parasitic oscilla-
tions when C3 is set close to minimum
capacitance. This was overcome by se-
lecting a transistor with the compara-
tively modest fT of 50 MHz and the use
of stopper resistor, R4.

WUlipguviIiciIiLe

Toko coils and a miniature film-
dielectrictuning capacitor werechosen
for the prototype unit as they enable
full coverage and a compact layout to
be achieved at modest cost. The coils
are available from Cirkit and the tuning
capacitor is retailed by Maplin. The ca-
pacitor is a 140 + 60 pF type and is
supplied complete with a small, bolt-
on spindle extender. In this application
both sections are connected in parallel
to give 200 pF. Most small signal NPN

Aerial Input

2N3819

Cs

0

10n Signal Out
R6

1k

26 please mention HRT when replying to advertisements

HAM RADIO TODAY MARCH 1994




To +9V
To OV via §2 ;
coax outer
R1 L1 L4
(rear P TR1 8 RGQ
view) mm R2 @ ] I
EN R3 o R5
C1 ‘ @ > ga)
] © © * d/TR2
. L3 4 L6 [ ] R7
To aerial R4 c3 ° o6
terminal
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QT T T p O
\ To 9V via S1

Fig. 2 Printed Circuit Layout (full size)

To RX aerial

| coaxinner

To RX aerial

2N3819

BFY51

numbers relate to
the range switch
tag sequence,

viewed from its
spindle end. If the

switch is wired up
inthiswaythe con-
trol knob pointer
will align sensibly
with the bands on

the tuning dial, as
shown in Fig. 3.
Check that the fix-
ing bolts for C3 will

transistors will work well in the TR1
position butthe specified device avoids
the risk of parasiiic oscillation.

Construction

With the exception of C1, R1, $1
and S2, all of the components are
mounted on the PCB illustrated in Fig.
2. Separate windings on L1 and L2 are
connected in seriesin ordertoincrease
inductance and achieve the desired low-
frequency coverage despite the limited
swing of C3. L3 has six pins and a
multimeter settothe ohmsrange should
be used as a continuity tester to locate
the required tuned winding and ensure
correct orientation of the component
ontheboard. (There are three separate
windings on this coil but only one is
brought out to pins on either side of a
screening can solder tag).

Vero pins inserted at the lead-out
points ease off-board wiring, and the
use of pinsforthetransistor leads makes
it easier to experiment with alternative
devices orcarry out substitution checks.
Note that the pins for the lead-outs to
the range switch, S1, project on the
copper track side of the board. The pin

notprojectthrough
the case of the
component and
foul the vanes.

The prototype unit was assembled
inside a 150 X 100 X 60mm ABS plastic
box, all of the components being fitted
to the lid which forms the front panel.
The PCB was mounted over the range
switch on 26mm stand-offs and a cou-

pler, extension shaft and bush were
required to bring the spindle of C3 out
tothefrontpanel.(Alongenoughlength
of spindle will probably have to be cut
from R1 or S1 and a bush can be sal-
vaged from an old potentiometer). Fig.
4. makes the arrangement clear.

Wire up the range switch to the
pins on the board using short lengths
(no more than 25mm) of insulated wire
and test the unit, as described below,
before fixing it behind the front panel.
A pack of six AA cells in a plastic holder
was used to power the preselector. The
battery pack was retained in a box
formed from thin aluminium and se-
cured to the stand-offs which support
the PCB.

The front panel layout is shown in
Fig. 3. Dial and panel markings were
drawn onto thick cartridge paper and
rub-down lettering was used to indi-
cate control functions and dial calibra-
tion. The paperwas protected by 1.5mm

Fig.4 Photo of typical layout arrangement
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Fig.3 Panel
Layout (full size)
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Perspex sheet, but
the self-adhesive
film sold by sta-
tioners would be a
cheaper alterna-
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Setting up N
and calibration

Check for poor soldered joints or
any bridging of the coppertracksonthe
PCB, and check the orientation of the
transistors. If all isin order, temporarily
wire up R1 and connect a fresh 9V
battery. Current drain should be of the
orderof2.5mA. Connectthe preselector
to a receiver via a short length of co-
axial cable and connect an aerial and
earth. With the receiver switched to
appropriate bands, check that signals
can be peaked by C3 with S1setto each
of the six ranges, and that R1 controls
the gain of the unit. If all is in order,
mountthe components onthe lid ofthe
plastic box and permanently connect
R1, S2, the aerial and earth terminals
and the coaxial socket to the PCB. Note
that C1is connected between the slider
of R1 and the aerial terminal.

The specified Toko coils give cov-
erage from 160KHz to 30MHz with only
asmall break between 400 and 300KHz,
caused by the limited swing of C3. It is
unlikely that constructors will find this
gap a drawback. If they do, it can be
eliminated by adjusting the cores of L1
and L2, but coverage on long waves
will then be limited to about 170KHz.

Set the internal trimmers of C3 to
minimum before adjusting the coil cores
to fix range coverage. It is best to cali-
brate the dial of the preselector against
the receiver with which it is to be used.
Simplytunethereceiveroverthe bands,
setting it's dial pointer to round-figure
markers, adjust C3 on the preselector
for maximum signal or noise, and mark
the dial on the unit accordingly.

Using the preselector

Connecting the unit to receivers

with aerial and earth terminals is a
simple matter. Portables with ferrite
andtelescopicrods are less straightfor-
ward, and the case of these radios has
to be opened up to enable minor modi-
fications to be carried out. Construc-
tors who have no experience of mains
poweredequipmentshould disconnect
the set from the supply and fit batteries
before exposing the wiring.

For medium and long waves, wind
two or three turns of insulated wire
around the centre oi the ferrite rod and
connect one end of this winding to the
core and the other to the outer braid of
the coaxial cable. Try connecting the
braid end to the ‘earth’ side of the re-
ceiver wiring, also this can improve
results.

The telescopic rod on transistor
portables is usually connected to the
‘hot” end of the RF stage short wave
tuning coils via a low value capacitor. If
an attempt is made to connect the
preselector to the telescopic rod, re-
sults will almost certainly be disap-
pointing because of the severe imped-
ance mismatch. Although these RF coils
do not have a separate aerial winding,
they do have a low impedance tapping
or winding which feeds the base of the
mixer/oscitlatortransistor. Try connect-
ing the unit via this.

The preselector was used in this
way with three transistor portablesand,
with four metres of wire as an aerial,
faint signals could be lifted out of the
noise enabling the portable to repro-
duce them clearly, free from spurious
responses and at good volume.

Simple regenerative receivers
must, ofcourse, also have alowimped-
ance aerial winding or connecting the
preselector will damp the tuning coit

]

andinhibitregeneration. The unitgives
avery worthwhile boost to the sensitiv-
ity and selectivity of this type of re-
ceiver and, by isolating the detector
from the aerial, tends to make the re-
generation control easier to adjust.

Superhets with a standard 450-470
KHz IF and a single RF tuned circuit
suffer badly from image responses on
the short wave bands. The additional
front-end selectivity afforded by the
unit considerably eases this problem.
Keepthe preselectortuninginstep with
the tuning control on the main equip-
ment and avoid setting the gain control
too high, even with quite short aerials it
is possible to heavily overload the re-
ceiver.

Components list;

Resistors; all 0.25W, 5% tolerance.

R1 1k linear potentiometer.
R2 120k

R3 22k

R4 220R

R5 2M2

R6 1k

R7 2k2

Capacitors;
C1,C4,C5 10nF {.01uF) ceramic.

C2,C6 100nF (0.1uF} ceramic.

C3 200pF (140 + 60pF) miniature tuning
capacitor.

c7 220nF {0.220F) ceramic.

Inductors; all Toko.

L1 CAN1TA350EK (red)

L2 RWOBAT752EK (green)

L3 YMRS16726Z (red)

L4 154FNBAB438EK (violet)
L5 154FN8AB439EK (yellow)
L6 KXNK3767EK (pink)

Transistors;
TR1 BFY51
TR2 2N3819

Sundries;

S1, one pole, six way switch; S2, miniature toggle
switch; spindiecoupler, (shaftand bush, seetext); aerial
and earth terminals, coaxial socket, control knobs, PCB
materials, Vero pins, connecting wire, battery holder
and connector; ABS plastic box for case, 150 x 100 x

28 please mention HRT when replying to advertisements
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When using your handheld scanner in a
car, a suitable aerial fitted to the outside of the
vehicle can make a tremendous difference.
‘Putting up’ with the scanner’s set-top aerial is
OK as atemporary measure, but you won't get
the best from your scanner. Purpose-designed
mobile scanners will, of course. always need
some form of external aerial.

If you'd prefer not to drill holes or clip
aerial mounting brackets to your car gutter or
boot lip, thena glass-mounted wideband aerial
could be useful. A “glassmount’ aerial sticks
onto one of the windows of your car. usually
the rear windscreen, using the glass as a "di-
electric’ between the inner and outer fittings.
Waters and Stanton Electronics have recently
started to distribute what could be an ideal
aerial, which is designed for wideband scan-
ner receive-only use over 30-1200MHz.

This is the Pro-Am TGSBNC, and it
comes with everything you need for installa-
tion and use, right down to the BNC plug at the
end of the length of coax, and after fitment the
aerial element itself can be unscrewed from its
base for carwashes or security against other
damage when not in use. The Scanners team
were fortunate in being able to test one ‘first
hand’.

It only took me a few minutes to fit the
aerial, this having a very smart appearance as
you can see from the accompanying photo. If
you’re fitting one of these, make sure you get
the position ‘right first time’ (check the travel
of windscreen wipers) as it’s very difficult, if
not impossible, to change once it’s stuck! A re-
mounting kit is, however, available should
you change cars.

As I expected, the improvement in per-
formance when ‘listening on the move’ was
tremendous. I found the greatest improvement
was on the VHF and UHF airband ranges, as I
usually find reception of these (often weak)

SCANNERS INTERNATIONAL MARCH 1994
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AM signals amongst the car’s electronic 1g-
nition and other instrumentation interference
can become quite a task, the squelch usually
opening non-stop when scanning around! With
the Pro-Am wideband scanner aerial posi-
tioned at the rear of the car, I had no problems
at all in this respect.

The aerial also gave good performance
on the other UHF ranges commonly used in
the UK. although (probably not surprisingly)
it wasn’t as good as a purpose-designed dual
band glassmount, also available from Pro-
Am. on the 2m amateur band. I found lesser
performance on the VHF ‘low bands’ (i.e., 30-
88MHz) including the 47-50MHz range.
Howeverto be fair. the aerial is rather less than
a quarter wavelength at these bands — the
available capacitance through the glass no
doubt having an effect here also. What was
certain though, was that it was always a /lor
better across any of the 30-1200MHz range
than my AM/FM car radio aerial ‘plugged
into’ my scanner via an adaptor.

A test with my signal generator noise
bridge showed the aerial gave a very good
match to 50 ohms at around 120MHz and
340MHz, and at UHF and above, although it
dropped off rapidly below 100MHz confirm-
ing the on-air results. However, this ‘drop off’
would be far, far worse, with a telescopic or
helical aerial on your scanner, so I shouldn’t
complain too much!

The Pro-Am wideband glassmount is an
easily-fitted and very unobtrusive aerial for
mobile use, I liked it very much. It gave good
performance, especially on the VHF and UHF
airbands, and it certainly ‘brought the scanner
to life’ in my car.

The Pro-AmTGSBNC is currently priced
at £32.95, and my thanks go to Waters and

~ Stanton Electronics for the provision of the

review aerial.
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The ‘Netset’ range is getting quite well
known as a ‘high street scanner’ name. Their
latest addition is the Netset PRO2032 base/
mobile scanner, designed primarily for table
top use with its built-in Ac mains power sup-
ply. although using an optional 12V DC lead
you can also use it in your car.

Fat

| o -
Offerin

Thescanner offers coverage of 68-88MHz
in 5kHz steps, 108-136.975MHz in 25kHz
steps, 137-174MHz in 5kHz steps, 380-
512MHz in 12.5kHz steps, and 806-960MHz
(missing out the US cellular segments) in
12.5kHz steps. The scanner allows FM recep-
tion only apart from the 108-137MHz aircraft
band range where AM is automatically se-
lected for you. 200 memory channels are ar-

ranged into 10 banks of 20 channels each, and
ten further ‘monitor’” memory channels are
provided for quick manual storage of active
frequencies you find in ‘search’ mode.

The PRO2032 has the very latest fast
scan and search modes (which the manufac-
turers name ‘Hyperscan’), giving 50 frequen-
cies per second in search mode and 25 chan-
nels per second in memory scan mode.

The set measures 75mm (H) x 220mm
(W)x210mm (D) and weighs 1.65kg. It comes
with a fitted AC mains cable with moulded-on
UK three pin plug fitted with a 3A fuse (it’s
nice to see this ‘proper’ plug fitted), and a
telescopic aerial which fits onto the top of the
scanner for local listening. A BNC aerial con-
nector on the rear panel lets you plug in an
external aerial for more ‘distant’ listening. An
external speaker socket is also fitted on the

rear panel, plus a headphone socxet on e
front panel for ‘quiet’ Jistening.

Iy | lec
inuse

For base use, a couple of lift-up feet are
provided at the bottom of the set’s plasiic
cabinet, making the keypad and volume
squelch controls easier to use on a desktop.
The set was quite easy to use, the accompariy-
ing instruction manual giving worked exam-
ples which were very easy to follow. I found
the ‘monitor’ memories could be used as handy
‘temporary stores’ of active frequencies the
scanner had come across in ‘search’ mode —
just pressing the ‘Monitor’ button automati-
cally stored the frequency the scanner was
listening to in the current monitor memory.
Transferring these to within the set’s 200
memory channel bank was also quite easy, a
couple of button pushes doing the job.

Connected to my rooftop aerial system, I
found the scanner gave ‘so-so’ performance,
reasonable on airband but prone to receiving
unwanted signals on other bands (such as
distorted airband signals on the 2m amateur
band). [t seemed rather less sensitive on UHF
than I'd have hoped, distant repeaters on
433MHz that were fully readable on a 70cm
amateur handheld sometimes didn’t even lift
the squelch on the PRO2032.

As [ always find with ‘designed for the
US rather than Europe’ scanners, the SkHz
steps on VHF didn’t always provide ‘spot on’
reception of 12.5kHz spaced signals, as used
inthe UK. However, the relatively wide band-
width of the set’s filters didn’t produce any
distortion from these slightly off-frequency
signals.

L aboratory Tests

These showed the set to give a reason-
able, althoughnot superb, performance interms
of sensitivity (the ability to receive weak sig-
nals), especially on UHF. The extremely poor,
in fact ‘negative’, rejection of image signals
on UHF suggest the reason for this. Unwanted
‘image’ signals were actually received better
than the signal the set was supposed torecelve,
i.e., that shown on its LCD. This however is
often a limitation with low cost scanners, and
the price you pay must be borne in mind here.
There was very little rejection of 12.5kHz
spaced channels. However, providing no other
adjacent channel signals were present, this
would allow reception of 12.5kHz spaced sig-
nals on the nearest SkHz channel step without
distortion. An ‘added’ advantage would prob-
ably also be lesser distorted reception of
weather satellite signals on 137MHz, plus the
deliberately offset AM aircraft band signals.
The rejection of 25kHz spaced signals, and
those further away (apart from the ‘image’)
was in fact quite good, and the set gave a good
performance in this respect.

Loncliusions

The PRO-2032 is an easy-to-use scanner,
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allowing reasonable reception of 25kHz spaced
signals on FM (even when offset by 12.5kHz)
as well as giving coverage of the AM civil
aircraft band. The set’s wide availability and
economic price should make it a popular *buy’,
although its technical performance under-
standably isn’tup the class of its ‘bigger broth-
ers’ such as the very popular PRO-2006 mar-
keted by the same distributors.

My thanks go to Link Electronics in Pe-
terborough for the loan of the review set.

LABORATORY RESULTS:
Input signal level in uV pd required
to give 12dB SINAD;

Freq. Sensitivity
68MHz 0.22
78MHz 0.25
88MHz 0.25
118MHz 0.47 {(AM)
130MHz 0.49 (AM)
145MHz 0.28
160MHz 0.29
174MHz 0.33
400MHz 0.54
435MHz 0.69
450MHz 0.73
500MHz 0.44
512MHz 0.37
806MHz 0.59
850MHz 0.78
900MHz 0.59
935MHz 0.61
950MHz 0.62
960MHz 0.67

Sauelch Sensiti

Level of signal required to raise
receiver squelch

Threshold; 0.28uV pd (12dB SINAD)
Maximum; 1.06uV pd (30dB SINAD)

o Uutput

Maximum Audi

Measured at speaker/earphone
socket, 1kHz audio at the onset of
clipping (10% distortion), 8 ohm re-
sistive load;

1.65W RMS

Blocking;

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;

74.7dB

Intermodulation Rejection;

Measuredon 145MHz FM asincrease
over 12dB SINAD level of two inter-
fering signals giving identical 12dB
SINAD on-channel 3rd order
intermodulation product;

: ;/(35/51;2’ 85.2dB 25/50kHz spacing, 51.2dB
+ i . Okt o 21248
+10MHz; 86.4dB 50/100kHz spacing 8d

Image Rejection Adijacent Channel Selectivity;
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Difference in level between un-
wanted and wanted 1stimage signal
levels (-21.4MHz), each giving 12dB
SINAD signals;

145MHz; 25.4dB
435MHz; -3.6dB
936MHz; 4.2dB

Measuredon 1456MHz FM as increase
in level of interfering signal, modu-
lated with 400Hz at 1.5kHz deviation,
above 12dBSINAD ref. levelto cause
6dB degradationin 12dB on-channel
signal:

+12.5kHz, 4.0dB
-12.5kHz; 2.4dB
+25kHz; 58.7dB
-25kHz; 59.4dB




The Lothians Club Net

Mel Evans GM6JAG tells how his club got a net going
‘cheaply’ by using ex-PMR radios

Could you put 28 people on the air on
70cm for around £350? Well we did,
and perhaps after reading this short
article, so could your club! Perhaps |
should start by explaining who we are
and take it from there.

We arethe‘Lothians Radio Society’
and we are based up here in the capital
of Scotland, the city of Edinburgh. We
meet every two weeks, the second and
fourth Wednesdays of each month, and
we have about 40 members. Amongst
our membership we have four or five
‘professional’ amateurs, myself in-
cluded. By that | mean people who are
involvedinradioto makealiving, mostly
in the repair of PMR-type gear for vari-
ous public utilities.

At the Beginning

It all started when it became pos-
sible that some UHF Westminsters
might be withdrawn from active serv-
ice, and could be perhaps gifted to the
club. Afterthe initial shock wore off, we
tried to think of a possible good use to
which these rigs might be put, and
eventually we decided on the idea of a
club net. Most of our members live
within the city boundary, and as Edin-
burgh is really quite a small city 70cms
should cover most of the area without
too much difficulty. The nominal W or
so out of the Westminsters would be
more than adequate with some rea-
sonably efficient aerials in use. We
decided then to ‘go for it and perhaps
these notes may encourage you to do
the same in your area!

Where to find them?

First of all, where do you get 40
plus Westminsters in the first place?
We were lucky in that we were offered
these sets by an amateur outside of the
club, as a result of the sets being with-
drawn from service. Many of the ‘pub-
lic utilities” in the UK have clauses in
their constitutions forbidding the sale
of surplus equipment, this may even
extend to any part exchange value of-

fered by the supplier of the new rigs.
Much of the old stuff ends up in skips
suitably disabled, or is taken away by
the supplier of the new kit and then
junked as part of the deal. Your job is
locate any good potential sources in
your area and let them know you exist
as a radio club and could offer a caring
home for any surplus gear that they
may have. Why should they give you
the old kit? Well, where a condition
exists forbidding the sale of surplus
gear, usually a rider to that provides
that gear can be donated for educa-
tional or social reasons. What could be
nearer the spirit of self-training than
converting some old gear and using it
as we did as a project! You could try
your local Gas, Water, and Electricity
Boards, plus the Council, drainage and
socialworks departments, and of course
roads, housing and public transport
where they exist and use two-way ra-
dio.

Your best approach is to find out
first if any of your members work for
any of these bodies and can put you in
touch with the person in charge of the
radio system. {f you have to go from
scratch, then phone the user concerned
and ask for ‘Telecommunications’ or
whoever is in charge of their radio sys-
tem. Once you have his or her name,
then you can make contact by phone or
letter and simply ask what they do with
their old kit, going on to explain who
and what you are and what you could
do with any old gear they might donate.
Be reasonable, give as much informa-
tion as you can and don’t expect areply
there and then, your contact may have
to present a case to their superiors to
clear kit in your direction. Whatever
happens, follow up any phone call with
a letter anyway, you could enclose a
copy of this magazine to back up your
case.

Alot of commercial radio users are
in the process of moving frequency and
updating systems just now, and you
could just strike lucky as we did. If you
do, be ready. The user will almost cer-
tainly want the gear uplifted in one

batch in the week after they have in-
stalled the new kit, they will not be
impressed by 22 calls from assorted
radio club members at their premises.
Be ready to uplift the kit when they
specify and use as little transport and
manpower as possible. Bear in mind
that 40 Westminsters complete with
control gear and cables will most cer-
tainly flatten aminivan completely. You
need a couple of big estates or a transit
type van to do the job properly. Once
you've got them, remember also you
have got to store them, and again, they
do take up a fair old bit of space. Loft
owners should think about the weight
also!

PVIR to Amateur

The technical bit is relatively easy
thanks to ‘Uncle Chris’ and his Surplus
2-Way Radio ConversionHandbook. We
found the best plan was first of all to
check the sets out on their original fre-
quency, making sure they are reason-
ably near specification before we
started. There is no point atall trying to
convert a non-working set! If you have
a signal generator, output meter and
dummy load plus a frequency counter,
check the receiver and the transmitter
for sensitivity and output, putting any
failuresto one side for spares orrepairs
later. We used some of our non-workers
to provide extra silver plated wire re-
quired to retune the Westminster
helicals, we also offered our members
the BFY90 transistor to improve the
front end on receive. We were again
lucky, because when checking the sets
ontheiroriginal frequency, | foundbells
were ringing when | saw the receive
crystal frequency. A quick 30 seconds
with the pocket calculator showed it
would go on 434.725MHz without
change, this being the image of the
original, i.e., the original frequency
multiplied up, with injection at ‘plus
10.7MHz’ instead of ‘minus 10.7MHz".
For the receive crystal we were then
able to use the original commercial
one, and we simply priced transmit
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Question; Derek Thomsom from Lan-
arkshire asks; “Howcan!getinto packet
radio. | do own a CPC (Amstrad 464
plus), | do not have any software for
packet, but | do have a great deal of
interest in it. Is there a program for the
464 plus, or do | need to invest in
another setup?”

Answer; Thisisaverycommonly asked
question Derek, and we're sending you
a HRT T-shirt as a small ‘thank you’ for
your question. The other good news is
that, as long as your computer has a
serial port fitted (e.g. an RS-232 port),
to ‘talk’ to the outside world, you don't
need anyspecialized softwarza for packet
onyour computer. All you need to use
is a ‘dumb terminal emulator’ to com-
municate with the packet TNC (Termi-
nal Node Controller} that fits between
any computer or terminal and your rig
- it’s the packet TNC that does all the
‘hard work’. You can buy dedicated
packet programs for some computers

for use with various TNCs, these pro-
grams being full of automatic 'belisand
whistles’, butthese programs only add
‘icing on the cake'.

The serial interface forthe Amstrad
464 plus, which is an add-on unit, has
an EPROM fitted with a built-in en-
hanced terminal emulator called
‘Comstar’, complete with file uploads/
downloads to tape or disk etc. These
interfaces, or ‘clones’ of them, are still
available from some computer dealers
if your CPC hasn’t one fitted. We're told
the built-in terminal emulator is ex-
tremely good, and that many amateurs
use this very successfully packet.

It's a common misconception that
amateurs need a computer for packet.
All you need is a ‘dumb terminal’ to
provide a ‘human interface’ in terms of
a keyboard and display, to communi-
cate with your packet TNC, Several
bargain terminals can be found at ral-
lies from about £5 upwards. You will

however need a TNC, which the major-
ity of amateurs around the World use
forpacket. We featured alow cost ‘build-
it-yourself’ TNC in the March 93 issue
of HRT, as well as several reviews of
commercialtypes. Alternativestoa TNC
are the ‘Baycom’ and 'Digicom’ packet
systems, where a packet modem (rather
than a TNC) is used together with the
computer handling the protocols. This
however only works with Commodore
computers (Digicom) and IBM PCs
(Baycom) and this ‘'way into’ the mode
isn't applicable with the Amstrad 464
plus.

Please send your questions on any
Amateur Radio related
subject to:

Problem Page,

Ham Radio Today Magazine, ASP,
Argus House, Boundary Way, Hemel
Hempstead,

Herts HP2 7ST

crystals with three or four suppliers
until we got the best price. Remember
you are ordering 40 crystals to a stand-
ard commercial specification, and many
suppliers will offer you around 25% off
their list price for this size order of
crystals all on one frequency. We did
the same with the front end BFY90
transistorsandthen putthewholething
togetherto ourmembersasacomplete
package deal. The Wessie plus speaker,

cable and control gear, crystals, ‘GT’ kit -

of the front end transistor, plus enough
wire to remake the helical resonators
came to about £12.50 each, not bad for
a 70cms set with 5W out?

A word to the wise. Make haste
slowly if you intend to do this type of
conversion. It is best to first make sure
you have a working set on the original
frequency, and then go through the
suggested tune-up procedure. When
you are sure you have a set working on
the new frequency, albeit poorly, then,
and only then should you think about
the more permanent mods such as
adding wire to the helicals and chang-
ing anytransistors. With hindsightaalso,
if we do this again, we will almost
certainly order up sufficient of the cor-
rect trim tools and build this into the
price. Despite our verbal warnings and
‘Uncle Chris’s’ written ones, some
people still persisted in using all sorts
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of objects including the dreaded jewel-
ler's screwdrivers. Please note that this
dreadful implement is almost certain
death to coil cores, and should not be
used even as a last resort.

For the actual conversion we first
checkedthatall members had accessto
asuitable meter, we then showed them
how and when to use it to do the tune-
up by actually doing one ‘live’ onaclub
night. Allour membersthen went away
and did it themselves. We then gave
another ctub night over for checking
the converted sets over, and trouble
shooting where necessary. The experi-
enced PMR people were all up and
running by this time and provided
an on-air service where needed, in
some cases using professional test
sets to squeeze the very best out of
each set.

Our Net

We now have over 25 people on air
on a dedicated 70cm frequency, and
less than a month later we were finding
more and more local amateurs joining
in on what is already known as the
‘Lothians Club Net’. We have also
equipped our SWLs with a set each but
with notransmit crystals. Hopefully this
will help them towards their tickets, as
they all know we’ve got their transmit

crystals sitting waiting for them when
they pass!

So far, the talk has been of UHF
Westminsters. If you get offered some-
thing on AM, or with strange split TX
and RX frequencies, whatcan be done?
Well, there isan all-mode sectionin the
band plans and you could use AMthere
if you had enough sets to go around. If
all else fails on these or on ‘split band’
sets, the PA section of what you are
given might be useful together with the
various changeover relays. If you get
too many sets, think about packet or
your local Raynet, a stand-alone dedi-
cated set might be useful there. If you
can get hold of some multi-channel
sets you could always add in your local
repeater crystals, not forgetting you
should be able to listen on the input
fransmit to satisfy the license condi-
tions.

Finally, what to do if your potential
supplier tells you they are accepting a
part exchange deal from the supplier?
Easy, ask them to ask their supplier to
givethem the partexchange butletyou
have the sets. Almost certainly the old
sets will be skipped anyway, and you
can save the supplier the problem of
uplifting and scrapping them!

Call us on 434.725MHz if you are
ever in the area, you'll be made wel-
come.
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From 1st February, i.e., just as this
magazine becomes available, the UK
2m recommended bandplan has been
changed to give additional spectrum
for digital communications, which now
allocates frequencies between 144.5125
and 144.6875MHz. This change was to
have occurredin December, butitlooks
like additional time was needed for lo-
cal users of these frequenciesto adjust.
The recommended ptan from the
RSGB’s Dat Communications Commit-
tee is seven 25kHz spaced channels;
144.525 MHz (high speed data,
24,48,9600 Bd)
144.550 MHz (secondary BBS access)
144.575 MHz{general packet operation,
real time QSOs etc.}
144.600 MHz (FSK RTTY)
144.625 MHz (TCP/IP)
144.650 MHz (primary BBS access}
144.675 MHz (DX Ciuster access)

Kent TCP/IP Group
Formed

Theacronym “TCP/IP” hasrecently
become familiarto everyone interested
in data communications. It stands for
Transport Control Protocol
Internetworking Protocol. It is a proto-
col used in all types of networks, from
ones within a single office, up to the
World-wide Internet.

Less well known is the fact that the
use of TCP/IP is rapidly increasing on
packet radio in the UK. Users in Kent
have recently set up a group to help
develop the network and encourage its
use.

The greatest benefit of TCP/IP is its
availability on almost all types of com-
puter, which allows the transfer of files
as well as mail and news bulletins. The
software used is a multi-tasking sys-
tem, which allows a user to carry out
several activities at the same time.

Another benefit, particularly wel-
come to many users of packet radio, is
the feeling that all users are part of the
community. “We are very keen to en-
courage all users to work together to
improve the network” said Chris
Wallwork G6AHK, the Chairman of the
new group. “We have already set up
the basic links in the area by voluntary
contributions, and hopetoimprovetheir
speed and quality in the future.”

The group mentionthat TCP/IP also

Packet Radio

—[Rloumelup—

Chris Lorek G4HCL gets involved with TCP/IP EPROMs

hasthe benefit of greaterreliability than
some systems, which stems from its
original development as a means of
linking military and academic comput-
ers in the USA, but is of value for mail
and file transfers on packet radio.

The TCP/IP network in Kent has
links with radio amateurs in other parts
of the Internet, in the UK and interna-
tionally, and the group is working to
improve these links for users in the
Kent and fringe areas.

You can get further information
from Stuart Dixon G4IYK, who is the
group’s Secretary, either via packet or
by post with an SAE to 33 Medhurst
Crescent, Gravesend, Kent, DA12 1HJ.

KISS EPROMs

Patrick GW1SXN @ GB70SP sent
me greetings from Wales, and asks if I'll
be covering TCP/IP and comparing the
various versions of NOS TCP/IP pro-
grams? He's been told that some of
these programs are slow, although he
understands the faster version, which
he has, is NET by KA9Q and PE1CHL.
I'm hoping to continue this month's
briefintroduction in subsequentissues
Patrick, as many packet users (includ-
ing myself to start with) currently ‘shy
away’' from it purely because it's seen
as quite a ‘mystic art’!

Patrick has a Tiny 2 TNC fitted with
a JKISS EPROM, but says he was told
by the Tiny 2 distributors that it was the
wrong chip and that he should use the
KISSEPROM. In contacting Phil Bridges
of Siskin, he'd already sent Patrick
EPROMs with two versions of JKISS,
plus KISS, free of charge, so hopefully
by now all should be OK!

What I'd always advise is that po-
tential users go along with what's rec-
ommended by the originator of the
driver software, as | have personally
found that KISS mode, despite what
TNC distributors may claim, is not the
same between makes! | spent many
infuriating hours trying to fathom out
why my BPQ node would not commu-
nicate via RS-232 with my tiny Japa-
nese-made portable TNC running KISS.
Even the local SysOp experts at a
monthly SUNPAC network coordina-
tion meeting couldn’t work out what
was wrong. ‘Hands on’ help then came

from John G8BPQ himself {thanks John)
who also couldnt see that | was doing
anything wrong, but he told me he’d
never used it with that type of TNC's
KISS. Changing to a Kantronics KPC-3
running KISS solved everything. End of
probiem!

New BARTG Guide to
Packet Radio

Severalyears ago,the British Ama-
teur Radio Teledata Group (BARTG)
published its Beginners Guide to Packet.
Time has marched on, and they’ve now
produced acompletely newbookaimed
at the beginner to packet. Written by
lan G3ANRW (of NOSintro fame), itgives
a short and quite readable guide to the
‘technicalities’ of on-air packet systems.
You'll need your TNC handbook to en-
able you to ‘get started’ with the vari-
ous connections needed and setting
your terminal’s baud rates etc. - which
'mtold is the biggest problem encoun-
tered by newcomers - but this book
goes ‘one further’ by helping you in
possibly understanding a little more of
what's ‘going on’ after you've got eve-
rything connected up and working. As
well as being a guide, it gives a useful
reference section on where to get more
information, even a nice ‘plug’ for this
column (thank’slan). The guide is avail-
able at £1.00 including p/p, from the
BARTG publication manager Mark
Ashby G6WRB, 47 Ryton Close, Luton
LU1 5SR.

CTRL-Z, End of Message

The latest copy of Digicom, the
newsletter of the very active Midlands
packet group Maxpak, comes with de-
tails of node changes including node
maps, and several pages of Brian
GB8ASO’s excellent ‘How Packet Works’
mini-series. You can get membership
information on Maxpak from Richard
Nichol G1NZZ, 37 Thicknall Drive,
Stourbridge, West Midlands DY9 OYH
or via packet. Next month | hope to
feature the East Lancs Packet Group.

Youcancontact mewith your news
either on packet via GB7XJZ.
#48.GBR.EU or the DX Cluster system,
or by post viathe HRT address. 73 from
G4HCL @ GB7XJZ.
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QRP Corner

Aslsitand writethe columnthis month,
the temperature outside my shack/of-
ficeisintheregionof-2 degrees. Inside
it is close to 12 degrees, not beneficial
to getting onthe air, but very conducive
to getting the soldering iron warmed
up. Every extra bit of heat helps. The
chicken’s water was completely frozen
today and the rotovated ground is still
solid too!

I had built a Oner transmitter from
a kit. Members of the G-QRP club wili
be very familiar with this little beast, it
has also been mentioned severaltimes
in the past here in HRT. A huge favour-
ite, itis a transmitter on a one square in
PCB. One thing | hate is trying to read
my own CW from key clicks, | have
never mastered the technique and of-
ten get tied up in knots when transmit-
ting. A simple side tone was required.
Many circuits have been published over
the years, but this will provide a simple
unitthat could be coupled to any trans-
mitter. Using the ‘standard’ 555 coun-
ter IC that is used in many circuits, only
six othercomponentsarerequired. The
circuit says it all, and the small PCB
shown can be used for this too. Back to
the Oner transmitter, most amateurs
will be aware of the usual trick of add-
ing a variable capacitor in series with
the crystal to ‘pull” it a few kHz. This is
great when you always want to go low
of the crystal frequency, but not usable
when you wish to go higher. By adding
a small inductor as well as the capaci-
tor, the crystal is ‘pulled’ high by the
inductor and then tuned low by the
capacitor. Covering a very small part
on the spot frequency of the crystal.

introduces some QRP awards for you
to strive towards

By using a ceramic resonator in-
stead, because of the very low ‘Q" of
these a much greater bandwidth may
be covered by this method. One builder
using a 3.580 MHz resonator managed
to get a coverage of 3.530 to 3.600MHz
with a 365pF capacitor.

Packet on the phone!

| have recently connected up to
Internet, asystem where messagescan
be sent all over the world from compu-
terto computerviathe phoneline. Very
much like packet, but for long haul
message handling very much quicker. |
cansend a message to a N8ET (a friend
over in Ohio) in the morning and have
an answer in the afternoon. | mention
this because | was amazed to find how
many amateurs are subscribing to this
form ofelectronic mail (E-Mail for short.)
Adverts appear, and requests for help.
The beauty is that you can cry help for
a project and have an answer back the
same day, even within hours if you are
lucky enough.

Standard Fax modems working at
2400 baud can, and will work, but
downloading information can be slow.
High speed modems working at 14,400
baud are the norm. | mention this be-
cause of, not only the ‘Joe Average’
amateur but there is a healthy group of
builders there. Names | noted included
Zak Lau, a very highly skilled UHF man
who works in the ARRL labs. He is
noted for his excellent constructional
articles of UHF projects in the ARRL
magazine for the experimenter called
QEX. Another very useful magazine for
those interested in experimentation.

News of another QRP group that
has sprung into life. The Northern Cali-
fornia QRP club put out a very good
magazine called QRPp. Full of news
and a few very good circuit ideas, sev-
eral of which had already appeared in
SPRAT. For anyone interested, details
are available from Jim Cates WABGER,
3241, Eastwood Road, Sacramento CA
95821. US Membership costs $5, but |
would expect that DX would be a touch
more. One circuitthat did appearinthis
magazine is for what is called the Pixie,
a very simple transceiver that is small
enough to fit inside a film canister. It
should deliver about 200mW of RF and

40 . p!ﬁ_'_z_isé men_tlon..'HRT when replying to advertisements

HAM RADIO TODAY MARCH 1994




Many readers will be aware ofthe name
of Peter Jones when the subject of
Morse Keys is raised. His twin paddle
key was designed by him for members
of the FOC (First Class Operators Club)
who regularly use Morse code at high
speeds. A review of this key appeared
in HRT last year.

The latest offering from Peter is a
hand pump key and it is of the same
quality. Itis quite difficultto make some-
thing that differs to the standard idea of
a hand key, because the size and shape
must remain basically the same.

Inthis case the key’s appearance is
fairly standard. The weight is obvious
too, at a massive 1.6kg the huge slab of
steel that provides the base of the unit
is painted the same bright red as the
twin paddle. This is another key that
will not move around the bench except
when used by the most heavy handed
user.

One of the best ways of testing any
new offering is to give it to a gang of
Morsd enthusiasts, such as those gath-
ered at Rochdale for the annual G-QRP
Club’s Convention. Operators from all

over Europe and the USA tried the key
over a period of four days, including
some FOC members and others who
just love Morse code.

The consensus was that this was a
greatpiece ofequipment, itlooked good
and would grace any shack. It would
also look good just sat on the shelf in
the shack or even the lounge.

The key is supplied in a polysty-
rene cube without any fancy packing or
boxes, it comes as a kit of parts and it
can be assembled in under the half
hour. The setting up is minimal, the

instructions are a little sparse but the
placement of parts is so easy that it is
difficult to get it wrong.

The solid brass arm is held in a
further brass housing, in bearings that
feel like silk. You cannot feel any re-
striction to movement. The contacts
are gold plated and feel equally good.
The hand grip is set high but should
ensure that a good keying action is
made. If anything this will help to en-
sure good Morse after some practice.

lliked the idea of hiding the tension
spring inside a sleeve so that only solid
brass andred steelcan be seen. [woulid
have liked this spring to be a little
stronger as almost all the users had
trouble getting the settings right. | am
assured though that this is being done.

The key is available in three forms,
a solid brass top with red steel base
costs £60.10, the solid brass base ver-
sion is £78.43 and also available is a
gold plated version, ideal for a present
at £166.26.

My thanks to Peter Jones Engi-
neering forthe loan ofthe review model
pictured.

if it works | promise to let you know all
about it. Watch this space

All over America, small groups are
getting together, as | hear of them [ will
keep you informed. As this is the start
of anew year perhapsthisisthetimeto
take a look at the clubs awards that are
available to members.

The Worked G-QRP Club
award.

Members contacting other mem-
bers may claim an award for contacts
with 20 other members, endorsements
are available for each 20 worked QRP
countries (Bob G4JFN has 300+),
worked DXCC countries, claiming sta-
tion must be QRP, other any power.
Basic qualification is for 25, with en-
dorsements for further 10 countries.

Two way QRP, as above but both
stations QRP. Basic 10 countries, en-
dorsements for each 10 more.

QRP Master. Awarded to any mem-
berwho has contacts with any 60 mem-
bers, 756 DXCC countries and 20 coun-
ties with QRP power.

The G2NJ trophy is given on an
annual basis for (a) the best technical
article (non aerial) submitted for SPRAT,

and (b) for the greatest contribution
made to international QRP by a mem-
ber.Nominations are made by the com-
mittee only.The Partridge Trophy is
awarded annually to the member sub-
mitting the best aerial article appearing
in SPRAT, again nominated by the com-
mittee only.

The G4DQP Trophy goes to the
member submitting the bestlog of QRP
contacts made during the 'Winter
Sports’. The application must reach the
Awards manager by February 7th.

The Chelmsley Trophy is awarded
for the best log of QRP activity in the
current year, so start now. Any author-
ized band may be used with power
levels of not more than 5 watts out on
CWand 10watts PEP SSB. Aerial should
not be more than 10m high or more
than 40m long. Not more than one
vertical, and one horizontal may be
used atany onetime. Beam type aerials
are not permitted. Applications for this
award must reach the award manager
by the 15th of February of the year
following.

17th June each year is the annual
international QRP day, power and bands
are as above for the Chelmsley Trophy
but only on one day. The operating

must be for a maximum of six hours in
not more than two periods. Contacts
are valid for any region, one country
only. Normal QSOs are the game with
no serial numbers. The operator sub-
mitting the best log wins the Suffolk
Trophy. For the newcomer to the HF
bands, the CW Novice award is givento
any amateur who works more than 50
different stations on CW within the first
year of gaining his licence.

For the purpose of these awards,
QRPis defined as not more that 5 watts
RF out when CW is used, for SSB con-
tacts not more than 10 watts PEP is
permitted. QRPp is defined as a power
level of less than 1 watt.

Full details of these awards and
trophies and how they may be gained
can be obtained from the G-QRP Club
Awards Manager, Mr. G. Taylor G8PG,
37 Pickerell Road, Greasby Mersyside.
L49 3ND. Please enclose an SAE for the
reply.

Well that’s all from me this month,
I hope to catch a few of you on the air
during 1994 as | get alittle more time to
operate. News and views to me either
via HRT Editorial, GB7RMS or to
Seaview House, Crete Road East Folke-

stone CT18 7EG.
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When we look at any electronic or elec-
trical component, there are certain rat-
ings which spring immediately to mind
-value and wattage for a resistor, value
and voltage rating for a capacitor, gain
and safe power/voltage ratings for a
valve or transistor, and so on.

For any component, there are also
ratings or parameters which could al-
most be called hidden. Certainly they
are to be found in manufacturers data

sheets and in the more helpful compo-.

nent catalogues, but they are all too
easily forgotten until they sneak up on
you to cause a circuit failure of some
sort. When they do, they may take sev-
eral othercomponents withthem atthe
same time.

When we think of a resistor, the
first and most obvious factor to spring
tomindisvalue. Then, depending upon
the particular circuit the resistoristo be
used in, we need to consider some or
all ofthe following: wattage (how much
power can be safely dissipated by the
resistor); tolerance (how close the ac-
tual value is to that marked on the
resistor); temperature coefficient (how
much the value will drift with changes

in heat); self-inductance (will the effec-
tive value change with changes in the
frequency of an applied AC voltage);
noise (will the natural noise level gen-
erated by the type of resistor selected
be so great as to affect the signal-to-
noise ratio of the circuit); and finally,
what is the safe working voltage the
resistor will withstand?

That lastitem is one which is often
overlooked. People do a calculation of
the power likely to be dissipated in the
resistor, by using one of the formulas
W=1I1xV,W=I12xRorwW=V?%R as most
convenient, and think that s all that s
necessary. There may be more to it,
however, particularly where high val-
ues of resistance are concerned.

Small carbon film or metal film
resistors of up to half-watt rating are
likely to be unhappy with more than
200 to 300 volts across them - precise
ratings vary with type. What does this
mean in practice? Let s take as an ex-
ample a 0.6W metal film resistor, with a
quoted maximum working voltage of
250. Transposing the last of the above
formulas into the form R = V¥W, we
findthatthe largestvalue resistor which
you could safely work at its maximum
wattage would be 250%0.6 or approxi-
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A simple full-wave rectified DC supply,
showing parallel Rs & Cs added to diodes
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mately 104 kilohms. A 10 megohm re-
sistorfromthis range could neversafely
be called upon to dissipate more than
about 6 milliwatts - just one-hundredth
of its power rating -without exceeding
its voltage rating.

Virtually every component has
some unwanted property -none ofthem
is pure -andthecapacitorisno excep-
tion. In the same way that every resis-
tor has a certain self-inductance, so too
does every capacitor. The effect of this
self-inductanceisto limitthe frequency
range over which any capacitor is effec-
tive, for as frequency increases the in-
ductive reactance eventually exceeds
the natural capacitive reactance. That
means, of course, that at some fre-
quency the capacitor will become self-
resonant. Yes, that capacitor which
you re expecting to exhibit a reactance
becoming smaller and smaller as the
frequency of the applied signal is in-
creased, will actually become a tuned
circuit all on its own.

As a rule of thumb, capacitors that
are physically smaller exhibit less self-
inductance, and are therefore more suit-
able for use at VHF and above. Infact, at
those frequencies, the length of the
capacitor s connecting leads can have
a significant effect on the self-induct-
ance. Examples of actual self-resonant
frequencies for particular capacitor
types can be found in books such asthe
RSGB Radio DataReference Book and
the ARRL Handbook for Radio Ama-
teurs . Another hidden aspect of ca-
pacitors, this time of the sort of
electrolytics used as reservoir capaci-
tors in mains power supplies, is their
ripple rating. The reservoir capacitor
reduces the natural ripple from the pul-
sating DC voltage output of the rectifi-
ers by trying to maintain the DC steady
between supply voltage peaks, effec-
tively fillingin the dips. To do this, itis
charging up and then partly discharg-
ing fifty or a hundred times a second
(depending on whether half-wave or
full-wave rectification is used). That
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rapid charging and discharging is an
alternating current, the so-called ripple
current, and it naturally produces a sig-
nificant amount of heat within the ca-
pacitor.

The ripple current which can be
safely handled by an electrolytic ca-
pacitor without the risk of it overheat-
ing and possibly exploding dependson
the value and grade of the capacitor. It
varies from a few milliamps for a small
component used for coupling or
decoupling, to several tens of amps for
large computer-grade capacitors.

As to the ripple current rating re-
quired forareservoircapacitor,afigure
of 1.3 times the DC output current is
often quoted asasuitablerule of thumb
for bridge or full-wave rectified sup-
plies.

The two main ratings of asemicon-
ductor diode are its current-handling
capacity and the reverse voltage which
itcansafely withstand. The first of these
depends on the amount of heat gener-
ated by the voltage drop (0.6 t0 0.7 of a
volt for a silicon diode at turn-on,
rising to 1to 2 volts or maore at maxi-
mum rated current) which naturally oc-
curs across the semiconductor junc-
tion when it is conducting (forward bi-
ased). This heat must be safel
of, either directlytotheairlandz I
extent by conduction through the com-
ponent leads) for small diod 3 Vi
heatsink for larger diodes. ! j
tion overheats, there is a risk of failure.

The reverse voltage rating, once
universally known as PIV {pesk inverse
voltage), but now oftenrenamed VRRM
(repetitive peak reverse voltage ! and
no, I dont know how they got that
abbreviation either!) must be sufficient
towithstand the highest potential likely
to appear across the diode when it is
cut off (reverse biased).

Forastandard transformer-driven,
rectifier-plus-reservoir-capacitor DC
power supply, this is equal to the sum
ofthe peak AC voltage coming from the
supply and the standing DC voltage
existing on the reservoir capacitor. De-
pending uponthe circuitconfiguration,
this can be up to 2.8 times the RMS
voltage rating of the transformer sec-
ondary.

Two hidden parametersforsemi-
conductor diodes are the values of for-
ward {(conduction) resistance and re-
verse (isolation) resistance. That basic
0.6t0 0.7 voltforward drop | mentioned
earlier is equivalent to a resistance, of
course, and there is also a small ohmic
resistance in the junction which is re-
sponsiblefortheincreased voltagedrop
at higher currents. The effect that this
drop will have is relative to the working
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voltage of the circuit the diode is used
in. As a rectifier in a power supply
producing two or three hundred volts
HT for a piece of valved equipment, it s
quite insignificant. As an isolating di-
ode (for reverse-voltage protection)
between a nominal 12-volt power sup-
ply and a 12-volt rig, it can result in
quite a drop in power output from the
transmitter.

One place where the actual value
of the forward resistance is important
is where two diodes have been con-
nected in parallel, so as to handle a
larger current. Say we need to pass a
current of 10 amps, and have two 5-
amp diodes (not good practice to run
right up to the rating like that, but it s
just an example of what can happenin
the extreme). One of our diodes might
have a forward drop of 900mV (0.9V) at
5 amps and the other one a forward
drop of 1100mV (1.1V). It s not astraight-
forward task to calculate how the cur-
rent might be divided between them,
because the voltage/current character-
istic is not linear, but one diode will
certainly be called upon to carry the
lion s share of the current.

To overcome this, it s good engi-
neering practice to insert a resistor in
ies with each of the paralleled di-
s, to swamp any differences in di-
forward resistance, and share the

odes. The added resistors can have a
very low value | something that will
give a drop of around 1 volt at the
expected maximum current is usually
reckoned about right (0.2 ohms in our
example).

Variations in reverse ({insulation)
resistance can be even more marked -
typically upwards of 20 per cent - and it
is.especially important to allow for this
where several diodes are connected in
series in order to cope with a higher
voltage. A series-connected string of
three diodes each with a PIV rating of
400V should in theory safely cope with
arectification job wherethe anticipated
peakreversevoltageis 1kV-each diode
seeing around 333 volts. But what hap-
pens if one of the diodes has a reverse
resistance which is double that of the
other two? That diode will have 500V
across it, and its brothers 250V each.
Not a healthy situation!

We need to add something to the
circuit to ensure that the reverse volt-
age is shared more equitably across all
the diodes in the chain. In the case of
parallel diodes, we added low-value
resistors in series with each to share
the current. Now, we need to add a
high-value resistorin parallel with each
of the series diodes, to equalise the

reverse voltages. The opinions of the
experts on how to calculate a suitable
value seem to vary somewhat, but a
figure in the range 250 kilohms to 1
megohm is fairly typical.

Beside their use as rectifiers, di-
odesarealsocommonly used in switch-
ing circuits in place of traditional me-
chanical switches. The mechanical
switch is almost perfect in terms of
on-resistance - a small fraction of an
ohm - and off-resistance - many tens or
hundreds of megohms, but as already
mentioned, the diode is very imperfect
as a switch.

Indesigningacircuitincorporating
diode switches, perhaps to control
waveband or channel selection in a
receiver front-end, it is essential that
these diode imperfections are taken
account of when circuit impedances
are chosen. If not, considerable losses
will be incurred, due to voltage drop
across the diode when in the on con-
dition, or due to leakage through the
diode when in the off condition.
Looked at another way, the diode will
function as part of a potential divider,
rather than as a switch.

Another switching attribute of a
diode, and one which equally affects its
use as a rectifier, is the speed with
which itwillturn off , from its conduct-
ing state to its non-conducting state.
You may think that as soon as forward
bias is removed from a diode, it will
instantaneously cease conducting: Un-
fortunately thatisn’t so, dueto an effect
called charge storage .

This is another factor which has to
betaken account of where series strings
of diodes are used as rectifiers. In sim-
ple terms, the diode or diodes which
switch off fastest will be subjected to
excess reverse voltage until their fel-
lows have switched off and assumed
their fair share. As well as the resistors
in parallel with each diode, it is there-
fore good practice to add a parallel
capacitor, usually of 10nF, to equalise
the switching speeds by slightly siow-
ing down the faster diodes.

With allthese sharingcomponents,
itisobviously essential thattheirvalues
are reasonably well matched, other-
wise they will not do their job properly.
Youdon’tneedtogooverboard, though,
and a tolerance of 10 per cent is ad-
equate.

Once again, 've just about filled
my alloted space, so | shall have to
return next month to the subject of
hidden parameters, and how to allow
for their effects. See you then!
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Ithad to happen.Justas|leftthelsland
for the Leicester show, there was a
fantastic opening on the VHF/UHF
bands! Reports came flooding in at the
show, everybody justloved towind me
up about the DX, so here’s a general
view of what was worked around the
end of October.

Geoff GBNAQ worked OE on
432MHz, Reg GW8VHI worked SM/LA,
John G3XDY also had openings to LA/
SM but apparently on 23cm. On the
31st, 144MHz was open to OK/OM, Lyn
GWB8JLY reported good conditionsinto
central Europe and SM on 144MHz on
29th.Lynalsoreported conditions were
better on the 30th to HB9, DL, OZ, SM,
LX.

Rumours were heard of Reg
GW8VHI working RB5 on 432MHz. Reg
also comments that most stations had
to be reasonably high to get into the
ducting (around 250 -300 metres). Other
hot spots on 144MHz noted were from
John GM4FRX in 1086 working
DG9BBT, SM7SPG (JO66) working
G4TVR,F1CYB (JN17)to GM4JJJ as he
was working DK5PK (JN49)!, I2FHW to
ON4GG, GI4AKSOto F1ICYB(JN17), plus
El to DL, G6RAF to I2FAK (nice haul
lads), and G4WKN to HBISNR.

Seventy also had its fair share of
DX. G6RAF (1092) reported the OZ71GY
beacon on 432.930 at 2023z on the 30th
but no stations were active from Den-
mark (beacon listening again!). GM4JJJ
reported HBIMIN/P, ON4GG reported
I2FHW also onthe band at 419. The lists
go on and on, so | know lots of new
squares were worked.

Ela GBHKM sent in a report for the
period of DX but reckons most of the
DX was going over her head. She re-
ports from the 28th with the Lerwick
beacon at S6 and a few GM’s worked in
Aberdeen, SM6MPA (JOB7) was also
worked plus afew German stations. On
November 1st, things improved with
German stations being worked in JO48/
30/41/50 and 51, plus OK1UBR in JN69.
Things seemed very selective for Ela
on 432MHz, Ela’s CQ was answered by

OE5MKN (UN78), she also had contacts
with DL, LX, F, ON, and El in squares
JN38/39/48/49/59/30/31/40/42 and
EI4AEB in 1063. Ela also added new
squareson23cmintheform of DLBNAQ/
P (JO40), DL4AEAU/P (JO51), DF6NA
(JN49). Her total now for 23cm is 61
squares, howeveranotherone gotaway
due to ducting. Ela could hear a DL
working EI4AEB (I063) but nothing was
heard in Essex. A pity really as Ela has
not worked El on 23cm (neither have | -
Geoff).

October still brought a few open-
ings via ‘ES1. Countries reported dur-
ing the month were; I, 9A3, 5T5JC, 9H,
CT, EH, and S53.

| received a fax from John EI8HZ in
County Donegal, who reports an ES
opening on the 6th November in which
he worked IK2GSO and IK1EGC in JN45
and 35 respectively. Both stations were
S9, and John was very surprised at this
opening and signal strength so late in
the year.

Early November (7th) saw the OZ
contest take place, but little action was
reported from the UK. | did manage to
work 0Z3ZW, SM7AED, OZ3AEV and
GUBNIS, the latter being via tropo but

the others via MS.

Onthe 17th, tropo conditions in GJ
were very good indeed with the Buxton
beacon at S9+. Later in the morning,
Russian Military could be heard be-
tween 32 and 42MHz, then at 1030z F2
TV was logged from the far East on
49MHz. A quick check on 28MHz re-
vealed UAB/UA9 stations at SS+. The
opening lasted about 45 minutes, with
many CQ’s on 50.110 but with no re-
sults.

News from Pierre, ON4PS, is that
he has sent many letters to the PTT in
his country regarding the expiry of
50MHz permits at the end of last year.
So far, (December 1993) he has not
received a reply and is rather worried
that 50MHz may be lost in Belgium.
Peter also reports that Alex RABYY in
LNO3 should be active any time now on
Six. Also active is Z23BU (Macedonia),
butsofaronly has adipoleforthe band.

In a letter from Z23J0O in Zimba-
bwe, Mal say’s “l have received the
50MHz beacon at last and will now
apply for a licence”. Mal was puzzled
how it came to be posted from Harare
in Zimbabwe and wonders who wentto
Harare from the UK 271!

Other 50MHz news is that OD5RAK
is now active on the band. Sofar he has
had propagation into 5B4, 9H, F, and

A very special QSL card this month; double hop sporadic ‘E’ in October
with Mauritania! 5T5JC

Eric JAUCH
Only via FEFNU :

P.O. BOX 14

MAURITANIA

AFRICA WAZ 35
J28BR - FOYAQ - TT8AQ - TA5ZA XUSDX

91291 ARPAJON CEDEX (FRANCE)

ATAR
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SV1,sokeep alook outforthis newone
as OD5SK is back at university.

The 17th brought more short ‘ES’
openings from the northern UK to ltaly,
with another ‘ES’ opening from the UK
to 9A3 on the 24th.

More Tropo Events!

On November 16th, as the high
pressure began to move, and another
nice opening occurred. HB9F on 432
was reported at S9+, FX1UHY (Paris)
on 1296.850MHz was also S9+. In Jer-
sey GB3PS (I092XA) on 1297.075MHz
was end stopping, as was GB3CLE
(YM48H 14km north east of Ludliow,
Shropshire) on 1296.910MHz. On the
17th, GB3MLY on 432 and GB3MLE on
1296 were both S9 into GJ, but no
activity was spotted down here, only
reports of stations in the North of Eng-
land working into Germany on 1296.

As pressure fell again on the 27/
28th, all bands from 50MHz to 23cm
were open. GB3BUX on50.000MHz was
very strong on the south coast{and GJ)
as was GB3NHQ at Potters Bar. But
where was the activity?

GW6ZUQ was heard calling and
calling DX on 432MHz at S9+, HB9F was
S9++ on 432.985, FXTUHY (1296.850,
JN18) was S9, and GB3DUN (ZL03) on

1296.890 was also very strong. | per-
sonally called CQ for 45 minutes on 50,
70 and 23 and did not get a single
contact. So has VHF/UHF died, orwhat?

Other Snippets

No reports of the results of the
VE3ONT experiment were received, |
heard nothing at my end on 23cm after
listening for a couple of hours.

The Leicester showwasagain great
fun with a record number of visitors
attending. It was nice to see you all
again, butidid miss ourold friend Peter
Rouse from Guernsey. The popularity
of VHF scanners seemed to be big busi-
ness, so much so that my son Andrew
caught a visitor trying to pocket an
MS1000 mobile scanner from Nevada’s
stand. However when the visitor real-
ised he had been spotted, he returned
the unit from under his coat and van-
ished from sight!

New VHF/UHF Aerials

Vargarda Radio AB (Sweden) have
recently introduced their range of VHF/
UHF aerials into the UK. It is noted that
no coaxial connectors are used and
that a special poly-propylene plastic
waterproofconnecting boxis used with

adrain hole. These aerials look and feel
very sturdy, the gain quoted for a 19
element 432MHz aerial is 14.5dbd, on
50MHz a 3 element is quoted at 7dbd
with afronttobackratio of 18dbat 1.7m
long, and on 144MHz a 9 element yagi
isquoted at 13dbd ona 4.5 metre boom.
If you are interested in any of these
antennas then call Jaytee Electronic
Services on 0227 375254 in Herne Bay,
Kent.

Late News

During the latter part of 1993, ne-
gotiations took place with the Royal
Jordanian ARS for 50MHz operation in
June 1994. A fax has been received to
say ‘yes’ we can operate 50MHz. Six
UKSMG members, GJ4ICD, GOJHC,
G4CCZ, G3WOS, G3KOX and others
will be going to Jordan in June. More
on this next month.

Final Final

That's it for another month, please
let's have some new faces in the news
for 1994, plus photos of the shack etc.
Please send any info to: Geoff Brown,
TV Shop, Belmont Rd., St. Helier, Jer-
sey. JE2 4SA or Fax/Phone 0534 77067
anytime.
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I
Satellite
Rendezvous

Richard Limebear G3RWL with AMSAT-UK news on
10-26

First of all, IW3QOK apologises to all
those who sent their status and telem-
etry data on 10-26 to him without hav-
ing had any response. He's been rather
busy but notes that he has found them
to be quite invaluable and they contrib-
ute greatly to making 10-26 an even
more interesting and useful satellite
from the user’s point of view.

10-26 In Good Health

Telemetry received so far shows
that all systems are working properly
and that 10-26 is in good health. The
Bulletin Board System (BBS) has been
opened and the number of users is
growing rapidly day by day.

They are running the spacecraft in
a low power configuration at present.
This is not a problem, but has been
implemented because of battery con-
siderations and also because its signal
isvery good and readable. Recently the
command station increased the output
power of the transmitter to its maxi-
mum value {approx. 4W) as a test for a
few minutes and everything worked
fine. The Battery Charge Regulator
(BCR) is working well and the solar
panels are charging the batteries (pro-
vided by Amsat-UK) regularly.

There have been some questions
aboutwhythe array voltage was so low
(around 11V} with respect to the other
MICROSATSs. The answer is simple: 10-
26 uses highly efficient solar array pan-
elsthathave alower voltage thanthose
used on the other MICROSATs so don’t
worry. Another question is about the
very high value presented by the Error
Detection And Correction (EDAC) te-
lemetry counter. Their theory is that
there must be a bug in the telemetry
software and ITAMSAT's main work-
ing group is working to solve this prob-
lem.

Fromallthetelemetry datareceived
it has been possible to understand the
I0-26 spacecraft attitude andtosee that
its motion is quite predictable. The re-
sults will be presented soon in a read-
able form. All [O-26 users are invited to

down-load the Whole Orbit Data (WOD)
and analyze it.

Asforthe higherspeed operations,
they emphasise that the 9600 baud
mode is experimental and they still
have to verify whether the V40 CPU can
keep with this baud rate. They plan to
make some further tests with hardware
and software at the first software re-
load and promise to keep all the users
posted on future plans but, as a taster,
here are some of their ideas:

— Add automatic broadcast of NASA
2line elements.

- Automatically adjust the TX power
depending on user activity.

—-WODfile to be available like any other
file.

- Switch to AFSK mode (FM) on
Wednesday.

Oscar 10

This satellite is still operational in
Mode-B. Despite good signals from the
transponder, there are very few sta-
tions using it. It's currently available
wheninview, but please do notattempt
to use it if you hear the beacon or the
transponder signals FMing.
Downlink signals are quite strong from
AO-10 but there are complaints that no
users are taking advantage of it.

Russian Satellites

AO-21 is still on the old schedule,
minutes 0 to 7 are for fm transponder
(uplink 435.016 MHz, downlink 145.987
MHz), minute 8 carries an announce-
mentin English and minute S carries an
AX25 packet transmission containing
schedule and telemetry. It is still saying
that the schedule is about to change
and they will install new transmitter
modes.

MicroSats

DOVE is currently up and running
on2m, sending normal ASClltelemetry
and shorttextbulletinson 145.825 MHz.
Avery quick look attelemetry indicates

the spacecraft is basically healthy. The

DOVE Recovery Team are using
new software that allows automated
loading in half-duplex mode which re-
places the ‘ear-ack on S-Band” method
used in the past that was so difficult.

Atthetime of writing, the Recovery
Team say they would like to receive
telemetry reports. Please send them to
vk7zbx@K0-23, @AO-16 or on
INTERNET to vk7zbx@amsat.org or to
wd0e@amsat.org, or to the
CompuServe address of 71477,546. The
most recent version of TLMDCII (3-8-
92) will decode and record DOVE te-
lemetry very nicely. After the Recovery
Team is sure the satellite is stable in
thisconfigurationand the RF transmitter
power targets are established, the next
stepwill betoload up andtest the voice
module. Depending onthe condition of
the spacecraft and other issues, this
could take several weeks from the time
this is being written, and may indeed
have already happened.

| have a breakdown of information
in the STATUS line presently being
transmitted by DOVE, available on re-
quest. Note this appliesto DOVE and to
this version of the software only.

Short Bursts

The Lambda Amateur Radio Club
(an international group) are planning a
satellite DXpedition to VP2E in March
1994. They will also have HF and Packet.
For more information mail VP2EHF, or
VP2EE, @ VP2EA.ANG.CAR.NA, KK3K
@ K3PGB

Forthcoming Shuttle flights that will
be visible in this country are:
STS-60:Discovery at 218 miles altitude
and 57 degrees inclination (8 days) and
STS-62: Columbia at 184 miles altitude
and 39 degrees inclination (14 days).

AMSAT-UK News

The latest issue of the Amsat-UK
Oscar News includes a 32 page cata-
logue of services to members along
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with an order form, TrakBox parts kits ~ Further details are available from Ron  Broadbent, G3AAJ, 94 Herongate Rd,

are in. Broadbent, G3AAJ, telephone number  London, E12 5EQ. Big SAE gets mem-
Now a date for your diary: The 081989 6741. bership info. SWL's are welcome. All
1994 AMSAT Colloquium will be held For further information about new joiners get the USAT-P tracking

on the 28th to the 31st of July, 1994. Amsat-UKcontact: AMSAT-UK,c/oRon  program on 5%in disk.

KEPLERS

NB: In this set, the elements from the Spot launch are ‘as received’, but 10-26
acquisitions match predictions for POSAT-1, and KO-25 matches object-H.

SAT: OSCAR 10 UoSat 2 AO-13 PACSAT DO-17 WO-18 LO-19

EPOC:  93328.37358304 93329.58852952 93324.87971886 93329.65139180 93329.6954 1395 93329.66728536  93325.67080327
INCL: 27.1967 97.7948 57.8676 98.6116 98.6133 98.6131 98.6146

RAAN: 354.6874 348.7516 283.0185 53.1033 53.4054 63.39315 49.6483

ECCN:  0.6020029 0.0011121 07211074 0.0012281 0.0012278 0.0012865 0.0013250
ARGP:  132.8205 196.5663 328.8644 £69.9146 69.3547 69.5507 80.8874

MA: 296.5509 163.5164 3.5221 290.3351 290.8817 290.7020 279.3806

MM: 2.05877703 1468089775 2.09724867 14.29862845 14,30000149 14.29977633 14.300695C0
DECY: 6E-08 2.48E -2.21E-06 7.8E-07 8.1E-07 6.6E-07 9.9E-07

REVN: 5058 52041 1014 20051 20053 20053 19997

FO-20 INFORMTR-1 U0-22 KITSAT-A KO-25 POSAT-1 HEATHSET
93325.97912877 93327.46610100 93329.66348198 93325.56659606 93325.63865674 93325.63461159  93325.6305242%
99.0202 82.9432 98.4552 66.0893 98.6761 98.6764 98.6738
152.1718 294.9482 43.0587 354.6876 38.3168 38.3197 38.3070
0.0541163 0.0034102 0.0007468 0.0005267 0.0009527 0.0010035 0.0010218
89.0188 299.3528 171.3856 339.3077 93.6148 94,7836 83.4992
277.2925 60.4149 188.7451 20.7715 266.6130 266.4492 278.7342
12.83222068 13.74528481 14.36867889 12.86281948 14.27591127 14.27693538 14.27724322
-5E-08 8.4E-07 1.11E-06 1E-08 1.7E-07 7.8E-07 1.31E-08
17755 14131 12385 6008 807 807 807
ITAMSAT EYESAT-1 1893 061H RS-10/11 Cosmos 2123 Mir

93326.611709649  93299.20720744 93329.75587440 93325.49625370 93327.59616256 93329.00833400

98.6738 98.6741 98.5755 82.9207 82.9217 51.6175

39.2798 12.0806 41.8168 122.3575 163.9135 1315118

0.0010455 0.0010509 0.0012580 0.0010357 0.0028927 0.0004921

80.2690 157.6898 55.8337 239.9809 323.6427 24,8845

279.9381 202.5757 304.4036 120.0325 36.2770 336.1502

14.27784111 14.27978486 14.28018454 13.72326180 13.74030145 16.58670399

6.1E-07 2.25E-06 7.8E-07 1.6E-07 3.1E-07 5.257E-05

821 430 866 32142 14041

44419




