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CQ de

GSIYA

Editorial

Is there an alternative to the high cost of taking the RAE?

Happy New Year! Onlooking back over
the last year, happy and sad things
have happened in the field of amateur
radio. The ‘old moans’ still go on of
course, some might never end. Hope-
fully better times are ahead. Maybe in
1994, SSL (Subscription Services Ltd.),
who handle the administration of issu-
ing our amateur licences, might have
an ‘easiertime’ after their earlier teeth-
ing troubles. Mind you, | have here a
photocopy of a licence Validation
Document recently issued to a Class A
amateurin Barnsley. Everything looked
OK, his amateur Class A callsign and
his address were correctly entered, all
the CEPT countries he could operate in
were given at the bottom. His name,
callsign, and address were identical to
hisentry in the latestcallbook. The only
problem was that it said ‘Citizens’ Band
Licence’ at the top of his validation
document! Ah well...(thanks for send-
ing me the photocopy, lan).

Another Voice

Throughoutthe pastyear, |'ve been
pleased that HRT has again been effec-
tively used as a ‘voice’ for amateurs,
and, hopefully, has even managed to
getafewthings changed for the better.

Since the disclosure in this maga-
zine of how profit- making organisations
around the UK were making money out
of would-be amateurs (or suppressing
our numbers inthe first place) by refus-
ing to accept external candidates for
the RAE sessions they ran, ['ve been

very pleased to hear from a number of
radio clubs in the UK who've now also
set themselves up as exam centres.
You'll find details of these ‘go-ahead’
clubs in the HRT ‘Club News' section
each month. Many such clubs don't
charge any ‘centre fee’, just the City
and Guilds exam fee itself. One such
centre is the SPRITE organisation in
Sheffield, who'vetold usthey’'reaexam
centre for the Novice exam and that
any prospective Novice is welcome to
come along and take the exam there,
with no ‘centre fee’ or ‘course fee’ be-
ing charged. Unlike one Novice course,
who wanted to charge their prospec-
tive studentsjustunder £100in addition
to books, materials, and the exam fee.
Yes, we did raise this with the RA and
the RSGB some time ago at a meeting
with them at the RA’s headquarters in
Waterloo Bridge House.

There’s an Alternative
Way

But did you know there’s a much
cheaper way to get an amateur licence
inthe UK? Like under £4.00 for both the
written and the Morse tests, to get you
the qualifications for a full Class A? A
colleague told me he recently men-
tioned this to another amateur (he de-
liberately didn‘t tell me who the other
amateur was), whoimmediately replied
with “But you’'re certainly not going to
publishthat are you?”. He added that a
further amateur, standing nearby, im-
mediately retorted “Why not? Pro-
spective amateurs shouldbetold!”.So,
in the interests of giving accurate and,
most importantly, uncensored infor-
mation, here we go....

SSL will, for example, issue you
with a UK licence on payment of your
£15 licence fee and documentary proof
of holding a ‘General’ class US licence.
To get one of these, you sit a written
multiple-choice exam session and a 13
WPM Morse receiving test (you need to
get 7 out of 10 multiple choice ques-
tions correct on the content of your
received text for this, or alternatively a
minute’s ‘solid copy’). These sessions
are run by US Extra Class 'Volunteer
Examiners’, and alook at the UK packet

system showed me there was one ses-
sion being run over here in October,
another in November, another in
January. These were justthe individual
sessions | happened to see publicized,
there’s no limit to the number of these
held. Each session cost examinees just
£3.40 (or $5.60) each, and they were
told their results straight away. If they
failed, say, one written section, they
could pay another £3.40 and re-take
thatsection‘element’immediately. One
candidate atthe November sessionwas
a prospective Bangladesh amateur. He
passed and was immediately given his
certificate of successful completion, the
resultant licence will allow him to ob-
tain his Bangladesh licence. He said
this was about the only practical way
for him to get a licence for his home
country, and that he’ll now be just the
5th active native amateur on the air
from there. Watch out for S21AF, you'll
find him on 21MHz AMTOR and Packet
to start with (he flew home a couple of
days after the test, taking with him a
secondhand PK-232 which we helped
him obtain).

Now, you prospective amateurs,
don't all rush at once to get that ‘W'
ticket! Incidentally, it's valid for re-
newable periods of 10 years atime and
costs you nothing.

Write to Us!

Throughout the past year, as well
as 'rattling the cage’ I've also tried to
give readers what they’d like to see in
the magazine. | hope it's working. Our
regular columnists certainly keep
‘plodding away’ in giving you whatyou
wantto read each month. Why not give
them an idea of what you get up to.
You'll probably get a mention in the
magazine as a result, you might even
get one of your photos {of yourself,
your shack, your aerials, your club’s
field day, or whatever) published if
you’d care to send one in. Write to us!
You'll find the contact details for many
of our regular columnists at the end of
theircolumns, ifthisisn‘tgiven youcan
send your material to them c/o myself,
Sheila Lorek, Editor — Ham Radio To-
day, ASP, Argus House, Boundary Way,
Hemel Hempstead, Herts HP2 7ST. If
you’'d like to Fax any information, I'll
also be pleasedto sendthison, youcan
Fax direct to my desk on 0703 263429
anytime day or night. Forexample, what
wouldyou like to see in ‘From My Note-
book’? I'm sure Geoff would appreciate
your ideas. Likewise the ‘Problems
Page’, do send me your questions on
amateur radio. If we can use it in the
magazine, as well as an answer you
might even receive a small ‘'something’
in the post from us as a ‘thank you'.

See you next month.
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in the area? {at that time there were
four in very close proximity). |
received no reply.

So beware, radio amateurs are
presumed guilty until they have
done the DTl's work to prove
themselves innocent. By the way,
the illegal CB activity has not
changed.

Colin Stangroom, G6CRX

Letter of the month

Dear HRT,

j | read with interest the letters
 concerning the DTHin December’s
-edition of HRT, | also would like to
| know the powers of the 'DTI Storm
F Troopers’ along with GMOIRZ.

in July of last year | received a

visit from the RIS, a neighbour had
complained of interference to his TV. |
produced my log book for the DT
| representative to look at, showing that
- my total operating time over any one
| week period to be about half an hour.
| was asked to carefully log all times |
operated {which every licensed
amateur knows he has to do}, and that
he would be in contact with me. :
: A month later the DTl man
‘returned, and his first words were
- “we have seen your aerials and it's
Lyou”. | was even more surprised
when | was told that a log on the TV

Editorial comment;

A 16 year old G8IYA, walking around
with a 2m FM portable rig at a radio
rally many years ago, was
approached by the DTl {as it was
then). He demanded to see the
station’s logbook {one had to
operate /P then when walking
around, and keep a written, and not
loose leaf, logboak for both mobile
and portable operation). Yes, it was
iramediately produced, and it was
correct, and met the DTl's

issue (March 94), subject to editorial
space being available of course.

Dear HRT,

To become a Radio Amateur,
how it's done at present. Study, pay
the City and Guilds and obtain an
RAE pass slip, send this pass slip and
the fee to a Data Handling Company,
who record the particulars and issue
a callsign and documents. The RSGB
do almost the same, apart from
issuing documents and receiving any
fee. (Duplication}. During all this
expense, you have to find cash for
equipment etc., so joining the RSGB
is put off, time passes and as you
only hear bad about the RSGB you
stay out of it, while accepting the

benefits.
How it could be done. Szuay, take
RAE, send pass slip and licence fee to

RSGB, who issue callsign znd
documentation, atong w =~

had not been kept. | finally had to requirements. The DTl guy ridiculed membership to the RSGE 21 no extra
submit my station to an examination it as (quote) “scrappy bits of paper, cost.
for ‘spurious emissions’ of which stapled together”, and said {quote) On to CW, exam n=2 by the
none were found. , “You'll be hearing from us”. They RSGB who issue a T/ 2ass slip,
| complained to the RIS of; a) the  instead heard from the RSGB, who which is sent, wit” “z= 10 the Data
way | was treated (no apology), b) deemed the attitude of such an Company for a new -2 sign. Again
| why | was targeted (their reply was officer as “totally unacceptable”. It's | the RSGB amenc == Database
that | was the only amateur in the good to have the backing of one's (Duplication). V= czuid take the T\
area, when in fact there is an amateur  national society, maybe there's a test and on pas= ~2 the RSGB.
fiving 50 yards from my QTH), and c) moral there. automaticallv ==_= 2 new callsigr
had they visited the illegal CB stations ' the test fee -2 =~ =g the cost.
: Resultz === =3GB would b=
represent~z = =mateurs, the
Dear HRT, we have done. So come on, readers, amateurs - cetgood valus "o
The idea of a problem page is in write in with any amateur radio money. F ===~ zounds from =
my opinion a most excellent one and related problem and we will try to better thz- == =, from a few.
deserves my personal thanks. | would  answer it through that page. We Wn =z s -zsponsible to =2 2T,
also like to see more PMR conversion need your support to be able to it wou o m=«= 1-2 workload ¢~ == ~ard
articles, say one a month as you continue the column. Regarding the pressez === Tthey had the cower
yourself wrote in your editorial PMR conversions, as the comment (subiect oz zoo2al), to suspan s
comment in reply to a letter in the after the letter in the December HRT withdra ~=nces, take cou—
December HRT. said, to be able to have one every procssc —o T necessary, in ots
Pete Minchin, GBNHW month we need more pages in the w2tz ez oood police ourss
magazine, but we will try to fit one &7 == co_ = make the hobt
Editorial comment; in every few months. Readers may ~zz == == —or2 attractive, 2~ - =zual
Thank you for your kind comments. like to know the MX294 conversion, =zo= s letter will er =ge
The problem page was one thing which | know many of you are ~=z -~ z-- sznsible debaiz =~ not
readers asked for in our survey, this waiting for, is planned for the next o= 517 =C oy those who are 222 nst
£10 for the Letter of the Month
Do you have something constructive 1o say on the state of amateur radio today? Parha oot wour viewpoin: -
readers, get some discussion going, or give an answer to one of the issues raiseg i-= o=zt letter we put sach
month. So write in with your views, ta Letters Column, The Editor, Ham Radic undary Way, ===
Hempstead, Herts HP2 78T, or fax your letter direct to the Editor's desk on 0703 283428, Please kesp 4o wiers short, we s=s=-ve the
right to shorten them if needed for publication. Reader's views published here may not necessarily be thos= of the magar -
[
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is 15 Called the. "oLymPIC"
do-'lt-tyursclf metod.. . . ..

change in any shape or form,
because this could only be for the
good of everyone concerned in our
hobby. | welcome any truly held
objections.

Helen Sharman said “the hardest
thing in the training was learning to
speak Russian (communicate) after
that it was easy...” and that is what
amateur radio is all about.

Colin Mills, G7EVT

Editorial comment;

An example of this type of licensing
method is the US system. Earlier this
month, my Tech Ed Chris G4HCL
went to an ARRL Volunteer
Examination centre in the UK (the
ARRL is the US national amateur
radio society). There, he paid just
£3.40, and took the US licence
written and Morse examinations, and
was told his result straight away (he
could have re-taken it the same day if
he‘d failed). The volunteer
examination team verified the
examinees applications, and sent it
at no charge to examinees to the US
licensing administration. Each should
soon receive their US licence, which
costs nothing and is valid for ten
years, renewable every ten years. A
recent US proposal is for successful
examinees to be immediately
granted a temporary operating
permit, to let them go on the air
immediately while awaiting their
callsign. Food for thought? What do
other readers think?

Dear HRT,

| wonder if other readers are
familiar with my tale of woe
concerning the Kenwood TH-78E
hand held.

Although sold as a ‘hand

portable’, | feel it unusual that this
radio cannot be used for any other
purpose, i.e., in the shack or the car.
The reason for this is the total
‘swamping’ of the 2m band when the
radio is used with-any aerial, other
than the standard one. | have tried
both different car and base aerials in
an attempt to reduce the signals into
the radio, but to no avail.

My first thought was that my set
was faulty, but | find on talking to two
local owners of this radio, they have
the same problem. My second
thought was that the programmed
receive expansion (50 to 1000MHz)
had somehow made the VHF “front
end’ open up too wide, so out went
the software receive expansion and
back to standard frequencies, same
problem.

The set had not been modified
other than the software expansion,
details of which were provided by the
dealer where | purchased my set. So
now | have a beautiful 2m/70cm hand
held and no 2m radio for the shack or
my car. Perhaps | should not have
‘traded in” my old Yaesu FT-23 after
alll!

Andrew Parker, GTMVQ

Editorial comment;

Our HRT reviews, which always give
measured technical results of
receiver strong signal handling
performance, do confirm this
limitation with ‘do everything’
handhelds! If it’s any consolation, it
isn’t just the TH-75E that suffers in
this respect, indeed one or two other
dual-band handhelds are far worse.

Dear HRT,
| am writing with reference to the

letter by Sandy GMOIRZ in Dec 1993
HRT letter's column.

It appears to me that upon
reading the letter, Sandy does not
take the hobby seriously enough to
condemn the acts committed by Mr.
R. G. Hitchcock, therefore lowering
themselves to the same level. The
hobby is, in my opinion, a very
important and serious one and if
licensing conditions are violated
heavy penalties should be brought
against the party involved.

How are we supposed to recruit
more, especially young people, into
the ranks of amateur radio when this
is an example of the behaviour of
amateur radio operators. Obviously
these ‘offenders’ are only a handful of
people. Imagine the thoughts of a
young newcomer to the hobby who is
confronted with this behaviour!! “Are
Hams irresponsible?”, “If this is the
way they behave, there’s no way |
want to be licensed”.

Remember the old saying “First
impressions last”. | am in full support
of the RA and RIS and the penalty
imposed to Mr. Hitchcock was very
much deserved.

Peter Soby, GOPNM

Editorial comment;

As detailed in this magazine many
times, amateurs who violate their
licence conditions can and do get
prosecuted. It's up to us to set a
good example on air, because if
everyone’s ‘casual’ in their operating
habits, others will follow. Just like
the repeater group Chairman
mentioned in the CQ de G8IYA
Editorial who was abusing his own
repeater, telling listeners he was
doing nothing wrong. What an
excellent show of how to behave.
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icom PNVIR Radios for
4m and 70cm!

Chris Lorek G4HCL looks at some high-performance

offerings at amateur market prices

Professional radio users need clear,
interference free communications. For
this, they use equipment with high
technical performance, the standards
for PMR equipment being legally en-
forced by the Radiocommunications
Agency in the UK. Radio amateurs of-
ten use purpose-designed ‘black boxes’
filled with operating features, but often
have to ‘get by’ with a lesser standard
of actual radio performance. Which
explains why some amateurs have
found that, when they couple their lat-
est all-singing all-dancing rig into an
outside aerial, they sometimes pick
things up besides amateur signals. Like
unwanted pager transmitter break-
through.

Ex-PMRrigs havetraditionally been
used by amateurs for repeaters and
packet radio nodes on hilltop sites, not
just because they're usually cheaper
than a secondhand amateur rig, but
because they have a much stronger
resilienceto unwanted signals. Another
reason for using PMR rigs is on the UK

band of 4m, where the number of com-
mercially-available rig types for the
band can be counted on one hand. Or

maybe just one finger. At the recent
SUNPAC 'Meet the SysOps’ get-to-
gether, (see lastmonth’s HRT), new 4m
PMR rigs were being eagerly ‘snapped
up’ just for packet radio use. Not eve-
ryone wants to ‘take a chance’ on get-
tingasecondhand PMRrigto ‘convert’.
One UK company who've ‘taken the
bull by the horns’ is lcom- UK, with a
recent launch of a couple of thair PMR
version sets onto the amateur market.

The lcom U-101 is a UHF FM
transceiver, which has been specially
modified by lcom-UKto give 12-channel
operation with 25kHz channs! spacing
(they've changed the intsrnz! filters
from 12.5kHz spacing onss.. The other
is the ‘top of the range’ lcom 1C-V200T

keypadtransceiverfordm. wnichlcom-
UK supply programmed wi:7 £0 chan-
nels in 12.6kHz steps, givina complete
coverage of the 4m barc. 20th models
were originally manufzciir=d to com-
ply with the current UX P12 specifica-
tions (MPT1326 to be cr=zs2), and as
such they should m==z: = very de-
manding technical pe~z-mance.

14
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~ fused DC power lead and an operating
leaflet, and sells for £250. Options in-
clude a desk and boom microphone,
the IC-UT31H CTCSS unit, and a base
station power supply.

On The Air

| started off by putting the IC-U 101
into service on the day it arrived, cou-
pling the set to my rooftop colinear.
Icom- UK had programmed the rig for
_all my local repeaters plus the packet
- channels in use in my area, plus with a
~ few FM ‘chat channels’ including one |
 could monitor with CTCSS for when
my XYL calls me when she’s out and
about. A handy ‘channel list’ was pro-
vided with the set.
| found no surprises with the set’s

The U-101 for 70cm

Selling at £179, this synthesized
mobile rig covers the 70cm band of
430-440MHz with a power output of
156W. [com-UK have replaced the
original 2channel switch fitted for PMR
use with a 12 channel type, and they
supply the set ready programmed with
your choice of 70cm channels. If you
want to alter the channels sometime in
the future, this can be done by ‘cloning’
from one set to another, or by an lcom
PMR dealer, or by lcom-UK.

The set comes with a microphone,
mobile mounting bracket, fused DC
power lead and an operating leaflet. If
you'd like CTCSS encode and/or decode

capability, an extra £18.00 gets you the =

IC-UT31H CTCSS unit which fits inside
the set and is set up with the tones you

need when you order the set. If you
need a 1750Hztoneburst, you'lineedto

add one yourself (see past issues of
HRT — we've featured quite a number).

The IC-V200T for 4m

This is designed as a ‘full function’
PMR mobile, with plenty of ‘bells and

whistles’. For 4m use, the set gives a |
channei readout on its LCD of 1-40, .
corresponding to channel frequencies

0f70.0125-70.4875MHzin 12.5kHz steps.

A press of the ‘Scan’ button lets you '

search for activity, the set halting when
it finds a signal. An internally pre-set

squelch is used, and you can open the _
receiver squelch forchecking purposes
{or for ‘open squelch’ packet use) by
pulling the squelch knob outwards, :
where it clicks into position. The |
transmitter gives 25W output, and as !

with the U-101 the set comes with a

microphone, mobile mounting bracket, !
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Adjacent Channel Selectivity;

performance. ltworked extremely well,
with no problems from unwanted sig-
nals. | did initially have a few problems
in trying to sort out which channel was
which, the new channel switch rotating
though 360 degreesforthe 12channels.
| quickly learned to ‘count clicks’ from
the vertical position, but I'd have
probably have added my own ‘legend’
to get over this if | were to have been
using the set as a ‘permanent fixture’.

The CTCSS unit worked well, it
even added a short ‘reverse squelch’
delay (where a short carrier without
tone carried on being transmitted after
the PTT was released) on the channel
with CTCSS programmed, which elimi-
nated any long ‘squelch tail” at the re-
ceive end. There was plenty of audioon
receive from the set’s internal speaker,
although | felt the mic gain on transmit
was a little on the low side ~ maybe this
was set up for use with delivery drivers
‘shouting down the mic’!

ThelC-V200T was a pleasureto use
on 4m. The scanning facility on the set
even ‘brought out’ a few amateurs on
the band who I'd completely missed
before. Using the set, | even had a
duplex cross-band chat as a result of
this one evening. Unfortunately | found
the pre-set squelch level to be too sen-
sitive, the scan invariably stopping
many times with the set’s squelch ‘pop-
ping away’ onthe threshold (4m seems
to be very prone to ‘stray signals’ from
computers and the like). With a bit of
experimentation | found which internal
pot adjusted this, and | suitably in-
creased the threshold point.

As with the 70cm set, there was
plenty of receive audio (and quite
readable transmit audio from reports |
received), and | found no probiems at
all from unwanted signals, typifying
the professional nature of the set’s in-
tended use.

12.5kHzfiltering is usefully retained
in this set, which gave superb me rejec-
tion of adjacent channels such as
70.3125, 70.3250, and 70.3375MHz as
used on packet. My (very) local DX
PacketCluster operates 70.325MHz,
whilstacouple of semi- local nodes use
70.3125MHz, and | could use either with
ease.

Standard 3.5mm sockets are used
for external speakers on each set, but
‘non-amateur’ type microphone con-

from experiencethata phonecalltothe -

lcom-UK service department quickly
reveals all....

Laboratory Tests

These show the technical perform-
ance of the sets lives up to their de-
signed use for professional communi-
cations. If you have problems with un-
wanted signals, such as adjacent
channel reception, strong signal over-
loading, and the like, you're not going
to find many other sets that work bet-
ter! In the ‘reverse’ direction, a quick
fook atthe extensive internal screening
shows there shouldnt be much com-
ing out of the sets that shouldn’t be
there either, and al/l the transmitter
harmonic levels were very well sup-
pressed at below the -80dB mark.

Conclusions

If you want a set that's easy to use
on air as well as offering professional
performance that ‘beats the pants’ off
amateur rigs, but you don't want or
need all the ‘bells and whistles’ found
onpurpose-designed amateursets, you
now know what to look for! These two
sets certainly ‘made the grade’, and
should find good use in demanding
applications such as packet nodes as
well as doing an excellent job as ‘easy
to use’ sets in the car or shack.

My thanks go to lcom-UK for the
loan of the two review sets.

Editor’s note — lcom-UK have very
kindly provided these sets as prizes for
our free competition this month — see
elsewhere in this issue for details of
how you can win one!

LABORATORY RESULTS:

All measurements taken on
70.250MHz (IC-V200T - 4m) or

- 433.500MHz (IC-UT01 — 70cmil with

13.2V DC supply, using supplied DC
cable, otherwise stated.

RECEIVER;

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

4m 70cm
+12.5kHz; 64.2dB 65.2dB
-12.5kHz; 63.8dB 56.4dB
+25kHz; 72.0dB 76.2dB
-26kHz; 71.6dB 76.6dB
Blocking;

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

4im 70cm
+100kHz; 88.7dB  90.4dB
+1MHz; 97.2dB  94.1dB
+10MHz; 92.5dB

97.4dB

Intermodulation Rejection;

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

4m 70cm
25/50kHz spacing; 81.5dB 81.2dB

50/100kHz spacing; 79.4dB 79.0dB

Maximum Audio Output;

Measured at TkHz on the onset of
clipping (10% distortion), 8 ohm load,
at external speaker socket;
4m 70cm
2.48W RMS 2.47W RMS

Image Rejection;

Increase in level of signal at first IF
image frequency, over level of on-
channel signal, to give identical 12dB

SINAD signal;
im 70cm
>100dB >100dB
TRANSMITTER

TX Power and Current Consumption;

Sensitivity;

Input level (modulated with 3.0kHz
deviation) required to give 12dB

4m; 24.3W/6.0A

70cm; 15.1W/5.6A

Harmonics;

4m 70cm

2nd Harmonic; <-80dBc <-80dBc

3rd Harmonic; <-80dBc <-80dbc

4th Harmonic; <-80dBc <-80dBc

5th Harmonic; <-80dBc <-80dBc

6th Harmonic; <-80dBc <-80dbc
|7th Harmonic; <-80dBc <-80dbc

Peak Deviation;

nectors are used. Unfortunately neither SINAD;

set comes with circuit or microphone |4 0.19uV pd

connection details, however | know  [70cm; 0.25uV pd
Squelch Sensitivity;

4m 70cm
Threshold; 0.12uV pd (4dB SINAD) 0.19uV pd (5dB SINAD)
Maximum; - 0.44uV pd (21dB SINAD)
16 : please mention HRT when replying to advertisements

2.81kHz
4,73kHz

4Im;
70cm;
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2m ‘black box’ portables are now get-
ting so full of operating ‘belis and whis-
tles’, you maythinktherecan’tbe much
elsethatcan be added to one to make it
‘unique’. But how about a small
handheld that, while you're operating
on one channel, shows you whenever
up to six other channels become ac-
tive? We're not talking about ordinary
‘scanning’ here, or ‘priority watch’, or
whatever. We're looking ata panoramic
adaptor, which shows you on an LCD
graph which channels are active on
either side of the one you're operating
on, and at what relative strength each
of the signals are! That's just what the
new DJ-G1from Alincodoes. Launched
¢ in the UK by Waters and Stanton at

theirstand atthis Year's Leicester Show,
it wasnt long before the HRT team
were trying one out on the air!

The upper section of the set’s LCD
is arranged in the form of seven small
vertical ‘bar graphs’. The centre one
shows you the strength of the signal
the receiver is tuned to, i.e., the fre-
quency shown on the
main display. In ‘'VFO’
mode, the three bar-
graphs on either side of
this show you what’s
going on the channels
above and below
your tuned fre-

quency. For
example, if

you're monitoring S20, you can also
see what'shappeningon$17,518,519,
S$21,822and S23.What's possibly more
useful is that, in ‘memory channel’
mode, the set shows you the activity on
the memory channels either side of the
one you're on, for whatever frequen-
ciesyou have programmed inthem. So
youcan, forexample, program memory
channel 4 for your local repeater or
‘chat channel’, with channels 1-3 and 5-
7 programmed up with other locally
used channels. Very useful!

If all this becomes a bit too much
for you, then never fear! The set can be
used in a more ‘normal’ mode, with a
left-to-right bargraph indication of re-
ceived signal strength on the channel
you're on. Indeed, this is the mode the
set normally uses, you just need to do
a few button-pushing operations to
switchitinto ‘panoramicdisplay’ mode.

The DJ-G1 comes as a 2m trans-
ceiver, although a press of the ‘band’
button does a few interesting things!
As well as receiving on just 2m, it can
cover 108-174MHz, 400-470MHz, and
825-950MHz on receive. Sharp eyed
readers will have spottedthatthe lower
part of its VHF coverage extends to
cover the entire civil airband, which of
course uses AM. Guess what, you can
switch the DJ-G1to receive AM as well.

Getting back ‘down to Earth’, the
set gives you a transmitter output of
around 1.6BW with the supplied 7.2V
700mAnh nicad pack, and a desktop ‘pod’
chargerisprovidedtokeepthesetopped
up. Plugging in an external 13.8V DC
supply increasesthe transmitter power
output to around 5W, and you can se-
lect ‘Mid’ and ‘Low’ powers levels of
around 1W and 200mW respectively
for use in close guarters.

The set measures 50mm x 116mm
x 37mm, and weighs in at 360g. To-
gether with the nicad and charger, it
comes supplied with a belt clip and a
wrist strap, plus a well-written instruc-
tion manual with plenty of operating
examples. Optional extras include a
high-capacity 7.2V 1200mAh nicad, a
700mAh 12V nicad for higher power,
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empty cell case, a remote control
speaker microphone, acar DClead with
built-in filtering, and various soft cases
tofitthe set depending upon the size of
battery you have fitted.

In Use

At first, | didn't have an English
instruction manual for the set — this
arrived a few days later (I was so eager
to try the set out on air that | asked
Waters and Stanton not to wait for
these to arrivel). This did however
provide a very good opportunity forme
to see how easy the set was to use as a
‘raw beginner’. Within a few minutes,
I’d programmed up all of my favourite
memory channels, and had placed the
setinto ‘panoramic display’ mode for a
good look around! When the manual
came, | found the set did indeed have
all the ‘bells and whistles’ of other ‘top
of the range’ FM rigs, such as various
scanning and ‘priority watch’ modes,
battery economizer, and all the various
DTMF selective calling, group calling,
and ‘paging’ modes. Even the delay
from PTT to DTMF tone initiation could
be changed, to either 450mS or 750mS,
totake accountofrepeaterkey-uptimes.

The side of the set has, besides the
usual PTT bar, a secondary button to
transmit a 1750Hz toneburst, the two
other buttons act as a ‘squelch defeat’
and ‘function’ buttons. If your local re-

peater accepts CTCSS as an alternative
access method, the DJ-G1hasa CTCSS
(sub-tone) encoderbuiltin as standard,
and an optional plug-in board is avail-
able if you'd like CTCSS ‘tone squelch’
(decode as well as encode) facility. As
an example of the versatitity of the set
you can also change the 1750Hz tone
button to act as a ‘low power TX PTT
instead. No less than 80 memory
channels are available to store your
favourite channels in, which should be
enough for most needs! | found the
additional coverage of 70cm quite
useful, and by suitable programming |
could have a cross-band QSO between
2m and 70cm quite happily. The pano-
ramic display was functional on the
other bands as well, but | did find a
stight ‘catch’ in using this, on whatever
band | was receiving on. Every few
seconds, the set would mute the re-
ceiver audio for a fraction of a second
on the channel | was listening to, up-
dating itself on the activity of the other
channels. Which is how the panoramic
display facility works on the set in the
first place. Switchingthe setto ‘'normal’
operation, i.e., with a single lengthwise
'S’ meter, got over this limitation, and !
tended to do this when | was in QSO to
make sure | didn’t miss anything.
When out and about, the receiver
section gave a reasonable level of au-
dio, although when | used it in a car |
found I really needed an efficient exter-

nal speaker (or speaker microphone)to
stop the small internal speaker being
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| Adjacent Channel Selectivity;

driven into distortion. Operating the
transceiver out and about portable
during the dark winter nights, | found
the backlighting facility was very good.
Aswellasilluminatingthedisplay, very
welllmightadd, italsolitup allthe keys
together with the legends on the keys
themselves.

On the air, | found the set wasn’t
quite as good as I'd have expected in
terms of operating ‘range’. Asmartand
possibly multi-band, but compact,
helical aerial is supplied, replacing this
with alonger 2m-only whiptransformed
the set into a superb performer! Like-
wise athome, the set proved extremely
sensitive. Here, | was happy to find that
the squelch range let me ‘squelch out’
weak signal levels to allow the set to
scan for local and semi-local stations -
some sensitive sets have the disadvan-
tage of halting on too many signals! |
found the receiver did occasionally
suffer from other strong 2m and 70cm
packetsignalsfrom my (very)local node
system, which | suppose is to be ex-
pected.

Laboratory Tests

These did indeed confirm the ex-
cellent sensitivity of the receiver. The
strong signal handling performance
was reasonable in terms of the relative
difference of wanted to wanted signal
levels — obviously what | found on air
was down to the good sensitivity! On
transmit the set put a very clean signal
out, only the 3rd harmonic was any-
where near the ‘bottom’ -80dB level |
use as an ‘amateur yardstick’ for
measurement purposes.

Conclusions

The Alinco DJ-G1 offers the very
unique facility of a panoramic display,
and | found this a very novel and quite

usefulway ofkeeping track of whatwas
going on. Forexample, whilst listening
to my local repeater, | could instantly
see which other of my favourite chan-
nels were active, the resultant ‘knob
twiddling” made sure | didn’t miss out
on a thing! The set was easy 1o use,
fitted comfortably in my hand, and the
facility of multi-band receive gave me
something else to listen to when 2m
was ‘quiet’.

The DJ-G1 is currently priced at
£349 including nicad and charger, and
my thanks go to Waters and Stanton
Electronics for the timely loan of the
review sample.

LABORATORY RESULTS:

All measurements taken on 145MHz
with fully charged nicad as supplied,
high power TX, otherwise stated.

RECEIVER;

Sensitivity;

Input level required to give 12dB
SINAD;

144MHz; 0.13uV pd

145MHz; 0.12uV pd

146MMHz; 0.12uV pd

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

+12.6kHz;  32.2dB
-12.5kHz;  38.6dB
+25kHz; 62.4dB
-25kHz; 62.4dB

Image Rejection;

Increase in level of signal at first IF
image frequency, over level of on-
channel signal, to give identical 12dB

SINAD signal,; 60.9dB

Current Consumption

Standby, squelch closed; 112mA
Receive, mid volume; 140mA|.
Receive, max volume; 149mA

Blocking;

Squelch Sensitivity;

Threshold; 0.08uV pd (7dB SINAD)

Maximum, 0.41uV pd(29dBSINAD)

‘| Maximum Audio Output;

| Measured at 1kHz on the onset of
| clipping (10% distortion), 8ohm load,
| at earphone/ext speaker socket;

{153mw RMS

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

+100kHz;  74.1dB
+1MHz; 88.7dB
+10MHz; 97.8dB

Intermodulation Rejection;

Increase over 12dB SINAD level of|
two interfering signals giving identi- |
cal 12dB SINAD on-channel 3rd order |

TRANSMITTER intermodulation product;
. Y 25/50kHz spacing; 63.2dB
TX Power and Current Consumption; 50/100kHz spacing: 62,048
Freq. Power 7.2V Supply 13.2V Supply ‘
144MHz High 2.14W/830mA 5.08W/970mA
Mid 1.02W/430mA 1.02W/430mA Harmonics;
Low 190mW/280mA  190mW/280mA
145MHz High 2.14W/880mA 5.06W/980mA 2nd Harmonic; <-80dBc
Mid 1.02W/490mA 1.02W/490mA 3rd Harmonic; -69dBc
Low 190mW/280mA  190mW/280mA 4th Harmonic; <-80dBc
146MHz High 2.14W/860mA 5.05W/970mA 5th Harmonic, <-80dBc
Mid 1.02W/480mA 1.02W/430mA 6th Harmonic; <-80dBc
Low 190mW/280mA  190mW/280mA 7th Harmonic; <-80dBc
Frequency Accuracy; Toneburst Deviation; |Peak Deviation;
+170Hz 12.52kHz 5.40kHz
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This guidance is offered for construc-
tors who do not have access to a cali-
brated signal generator. A battery-
powered, AM transistor radio is re-
quired in connection with the align-
ment of the IF stages, and non-metallic
trimming tools must be used for the
core adjustments. If a set of profes-
sional trimming tools is not available,
cut 150mm lengths of plasticrod (sprue
from plastic model kits or knitting nee-
dles), and shape the ends to asnug, but
nottight, fitinthe slotsinthe cores and
trimmers.

A test meter, set to the 0-30 or 0-
50mA range and connected in series
with battery supply to the power am-
plifier, will give a visual indication of
maximum outputwhenthe adjustments
are being made. In the absence of a
steady tone from a signal generator, its

usefulness is limited, however.

The initial testing, setting up and
alignment of the receiver is best done
before the printed circuit boards and
otherpartsare mounted on achassisor
inabox. Faults are easierto correct this
way. A more precise alignment, in-
cluding the adjustments to ensure
maximum coverage, canthenbecarried
out with confidence after final assem-
bly.

Variable capacitors, printed circuit
boards and speaker can be wired to-
gether on the bench for the initial test-
ing. Keep the leads to the variable ca-
pacitors short, and take particular care
to protect this vulnerable component
from dirt and damage. The procedure
is as follows:-

(1) Checkthe printed circuit boards
to ensure correct component place-
ment, in particularthe semiconductors,
electrolytic capacitors, and the wiring
toL7/L8. Checkforanybad connections
and for solder bridges across the cop-
per tracks. If everything is in order, set
R19 to maximum resistance and all
otherpotentiometersto half-travel, and
connect fresh 9V batteries to the IF/AF
board.Donotconnectafrontendboard
at this stage. The current drawn by the
power amplifier section should be about
BmA, the IF amplifier and the audio
preamplifier should draw around TmA,
and there should be a faint hiss from
the loudspeaker.

{2) Set the regeneration control at
about two-thirds full travel, then re-
duce preset R19 untilthe detector oscil-
lates. This is indicated by a slight in-
creaseinthe hissfromtheloudspeaker.
When you advance and retard
potentiometer R14, the detector should
go smoothly in and out of oscillation,
without any backlash. ifthe transitionis
too rapid, set R19 to a higher value.
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(3) Open up the case of a domestic
transistor radio, expose the printed
circuitboard, andlocate the secondary,
orbase couplingwinding, ofthesecond
or third IFT. Most domestic portables
use IF transformers with a pin ar-
rangement identical to the Toko {FT
used in this receiver, and locating a
suitable connection point should not
be too difficult. The transistor portable
used for the alignment should prefer-
ably be an AM only model, the dupli-
cation of IF transformers in receivers
with FM bands makes it more difficult
to locate a suitable IF take-off point.
Constructors who have no experience
of working on mains-powered equip-
ment should ensure thatthe portableis
battery powered. Almost all domestic
AM receivers have an IF within the
range 450to 470kHz, and any frequency
within these limits will be satisfactory.

Switch on and tune the portable to
a steady local station, and connect the
IF board inputleadstothe secondary of
its second IFT via a low value capacitor
(5to 10pF). Adjust C16 untilthe signal is
heard in the speaker of the receiver
under construction, turn up IF gain
control R7 if necessary. Adjust the core
of L5/L6 (IFT1) to further peak the re-
sponse, reducing the IF gain control
when the output becomes excessive.
Repeat these adjustments, with regen-
eration set close to the point of oscil-
lation, until no further improvement
can be obtained. The IF gain control
may have to be set quite low towards
the end ofthis procedure to preventthe
strong signal damping regeneration.
This completes the IF alignment.

(4) Take the SW2 front end board
(this is the easiest to align), set both
trimmers to half mesh and both coil
coresflush withthetopsofthe formers.
Connect up the ganged tuning capaci-
tors, then connect the front end board
to the IF/AF strip, current drain should
rise to about 4mA. With an earth con-
nection and two or three metres of flex
as an aerial, some signals should be
heard when the tuning capacitor is ro-
tated. If not, gently adjust the core of
oscillatorcoil, L3/L4, untiltransmissions
are received.

Tune in a signal with the vanes of
the ganged capacitorasnearas possible
to full mesh and adjustthe coil cores for
maximum output. Tune in a signal with
the capacitorvanes as open as possible
and adjust the RF trimmer capacitor,
C2, for maximum output. The RF stage
tends to ‘pull” the oscillator, and the
tuning capacitor spindle should be
gently rocked while the above adjust-
ments are carried out. Pulling is com-
mon to all single transistor mixer/os-
cillators, and rocking the gang will en-
sure alignment to a true peak.

Repeat the adjustments until there
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is no further increase in output. As the
circuits are brought into alignment,
begin to check that the receiver is as
fively with tuning capacitor settings
around the half-mesh position. if not,
gradually shift the position of the os-
cillator coil core, adjusting the RF coil
coreinstepto maintain alignment, until
thereceiver performswellatany setting
of the tuning capacitor. Strictly speak-
ing, perfect oscillator tracking occurs at
only three settings of the capacitor; at
points near the extreme ends of the
swing and at a point near the centre.

On short waves, it is possible to
align the front ends with the oscillator
setabove orbelowthesignalfrequency.
The higherfrequencyisthecorrectone,
and a check should be made to ensure
that this has been selected. With the
shortwave coils, maximum inductance,
i.e., lowestfrequency, isobtained when
the coil cores are about flush with the
tops of the coil formers. With the long
and medium wave coils and the IF
transformer, inductance increases as
the core is screwed down.

(5)Repeatthe above procedure for
the SW1 and SW3 front ends. Setting
up the medium, and particularly the
long wave, front ends is more difficult
as it is less likely that signals will be
heard until the circuits are coming into
alignment. With alittle care and patience
it can be done, however. Taking the
medium wave board first, proceed as
follows:-

(6) Set trimmers at half mesh and
coil cores two turns down from the top
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ofthe can, and connect a short aerial. If
a ferrite loop has been fitted, connect
the wire aerialtothe base of TR1 via C5.
Rotate the tuning capacitor to locate a
signal. If nothing can be received,
gradually adjust the oscillator coil core
whilst searching with the tuning ca-
pacitor. Eventually, signals should be
heard and the alignment process de-
scribed earlier can begin.

Remove the wire aerial from a fer-
rite loop as soon as alignment is good
enough for the set to function without
it. The coil on the ferrite rod should, of
course, be adjusted with the vanes of
the ganged capacitor near full mesh;
the positioning of the coil on the rod is
quite critical. Frequency preset C9 and
the oscillator coil core have to be ad-
justed until alignment is satisfactory at
the half mesh as well as the full mesh
position ofthetuning capacitor. If, when
the tuning capacitor is rotated from full
to half mesh, the RF transformer core
has to be wound down to peak output,
the frequencies preset should be re-
duced and the alignment process re-
peated until tracking is satisfactory at
all points of the tuning capacitor swing.

(7) Take the long wave board. Ad-
just the coil cores two turns down from
the top of the can and set all trimmers
athalfmesh. Then proceed as described
in (6) above. The relationship between
the oscillator frequencies, trimmer and
coil core is very critical on long waves.
Additional capacitance is usually wired
across the oscillator coil in order to
ensure good tracking, and this is pro-
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vided by the 5-60pF trimmer, C8.
After the final assembly and wiring of
the receiver, adjust alignment on all
ranges, inductance and capacitance
introduced by the switch wiring will
make this necessary. If another generat
coverage receiver is available to com-
pare and identify signals, trimmers and
corescanmore easily besettoeliminate
gaps between the ranges. Maximum
coverage will be obtained withtrimmers
C2 and C8 set to the lowest possible
capacitance consistent with correct
alignment.

| used a crystal calibrator, gener-
ating markers at 4, 2, and 1MHz, and
100, B0 and 25kHz to calibrate the re-
ceiver, the resulting dial is reproduced
in Fig. 9. There is a very slight gap in
coverage between ranges SW1 and
SW2: the SW2 front end would not
oscillate at a lower frequency, despite
the use of a BC108C, and stray capaci-
tance prevented any extension of SW1
high frequency coverage.

Medium wave coverage was set to
extend from around 560kHz to 2MHz to
ensure continuity with the first short
wave range. Constructors who prefera
more conventional spread, from, say,
510kHz to 1.6MHz, will probably find it
easier to optimise tracking if the oscil-
lator frequency capacitor, C10, is re-
duced to 330pF.

A calibrated dial is by no means
essential, but it is an aid to serious
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listening. If a crystal marker or another,
calibrated, full-coverage receiver are
not available, the dial can be marked up
from station frequency announce-
ments. This does call for much patient
listening, however.

The receiver demands more of the
operator than a domestic portable but,
with care, what is only a very basic
superhet design can be made to give a
high standard of performance. Experi-
ence will reveal the best potentiometer
settings for different conditions. As a
guide, IF gain should be well advanced
and the regeneration contro! turned
back a little when searching over the
broadcast bands. When receiving
amateur or commercial SSB transmis-
sions,the regeneration control must be
advanced until the detector is oscillat-
ing, the IF gain turned down as low as
possible, and audibility maintained by
increasing the AF gain. Too high a set-
ting of the IF gain control is the usual
cause of difficulty in resolving these
transmissions. They have to be very
precisely tuned, and the fine tuning
system should be used to clarify them.

The regeneration control is ex-
tremely smooth and completely free
from backlash. In this design, regen-

eration is applied to a circuit with fixed
tuning, thereby eliminating the need
for constant and critical readjustment.
Nevertheless, the ultimate sensitivity
and selectivity of the receiver does
depend on regeneration being main-
tained just short of oscillation. When
receiving weak signals, or signals
overlaid by interference, performance
will be enhanced if care is taken in
setting this control.

The fine tuning system relies on a
very slight shift in IF (Intermediate
Frequency). If the regeneration control
is turned well down, IF selectivity may
be too low for the small change to have
much effect on receiver tuning. The
shift produced by the specified varicap
diode represents a good operator
compromise. Constructors who prefer
a gentler action should increase the
value of R12 in order to limit the sweep
of potentiometer, R11. Alternatively,
connecting two varicap diodes in par-
allel will magnify the effect.

Switching in the audio filter will
usually help to clarify signals when
reception conditions are bad. The re-
stricted audio bandwidth inevitably
makes the tone of the receiver rather
‘holiow’, though.

Two metres of wire used as an
aerial will ‘pull in’ stations around the
dial on short waves but, for serious
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listening and amateur band reception,
a longer, higher wire is very desirable.
Aerials much longer than 30 metres
can overload the front end and cause
spurious response problems. Try con-
necting long aerials via a 10 or 20pF
capacitor if difficulties of this kind are
encountered. An earth will sometimes
improve reception (likewise an ATU or
preselector — see next month’s issue —
Ed).

Three turns of wire were wound
around the medium wave ferrite rod to
form a coupling winding for external,
long-wire aerials. One end of the
winding was connected to earth and
the other to the aerial terminal via S1a
and C1. This improves performance at
the HF end of the medium wave band
and is a worthwhile modification for
constructors wishing to listen to ama-
teur transmissions on 1.8MHz {160
metres). Coupling long wire aerials to
the ferrite loop tends to degrade per-
formance at the LF end of the medium
wave band, however, (spurious re-
sponses are the main problem).

The author of this project will an-
swer queries on this project if you en-
close an SAE for reply. Write to;
Raymond Haigh, c/o The Editor, Ham
Radio Today Magazine, ASP, Argus
House, Boundary Way, Hemel Hemp-
stead, Herts HP2 75T.
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If you use the HF bands, it would be
very unusual if you never found the
need to check, and most likely adjust,
youraerialsystem for minimum VSWAR.
Some amateurs need to do this each
time they change frequency, for exam-
ple by using an ATU to either match or
resonate their aerial.

The ‘Hassle’ Factor

Thosewho build, and/orerect, their
own aerials willknowthe 'hassle factor’
in getting the beast‘on frequency’. This
normally involves taking fots of ‘spot
frequency” VSWR readings across the
band (or indeed bands in the case of a
multi-band aerial}, then going back and
making (usually) a small adjustment.
followed by another ‘sweep’, then back
again, and so on. A few months ago !
needed to set up my 18AVT/WEB {an 80-
10m HF vertical), which I'd putup con a
roof along with four full-sized radials
for each band. Setting this up meant
lots of trips up and down ladders, back
into the shack each time, and lots of
paper for each 'trip” with the resultant
VSWR curves! After five or six hours,
I'd finished. | reallywished|'d have had
something like the AEA unitthen. | now
know ['d have been able to do the job,
more accurately as well, in about 30
minutes!

Well-equipped professionalsinthe
HF aerial business use a network
analyzer, which amongst other things
can give you a graphical plot of VSWR
against frequency. So can the AEA HF
Analyst. The differenceisthata network
analyzer can set you back upwards of
around £25,000, the AEA unit albeit
can't do anywhere near as much as
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 G4HCL checks his VSWR, graphically
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this, but at just under £400 there’s a big
difference in the price! Let's see what it
does.

Functions

The HF Analyst covers the range
TMHz-32MHz (a VHF unit is also avail-
able), and gives you a graphical display
of VSWR as a function of frequency.
The dot-matrix LCD screen used has a
horizontal resolution of 110 dots, and
the frequency span can be set between
0-200kHz per dot. The narrowest, ‘0,
gives you a single-frequency test, and
the widest, ‘200, corresponds to a fre-
quency span of 22MHz. The VSWR scale
is auto-ranging, with a maximum
reading of 65.5:1 {you’'ve got some-
thing very wrong if you get this sort of
reading on your aeriall).

A filat membrane keypad controls
the unit’s functions, thislimagine would
giveitabit of ‘weatherproofing’ for use
outdoors. The unitoperateseitherfrom
an external 12-16V DC source or from
eight internally-fitted AA size batteries,
measures 103mm (W) x 54mm (D) x
204mm (H), and weighs 740g with
batteries fitted. ‘Hold” and automatic
‘Power Save’ features let your batteries
last that bit longer. The ‘Hold’ facility
also lets you take the unit indoors to
couple up to a PC, optional software
being available for this which lets you
save and print out the VSWR graph.

In Use

After switching on, by keeping the
‘On’ button pressed for a few seconds,
the unit was extremely simple to use. |
just entered the centre frequency in
kHz, the scan width (in terms of the
number of kHz per LCD ‘dot’), then let
the Analyst show me what my con-
nected aerial system was doing. Each
‘scan’ takes around 9 seconds, and
whenever a parameter is altered from
the keypad, an initial scan takes place
to set the unit’s auto-range facility up,
after that the unit gives a graph every
nine seconds with the same maximum
scale VSWR indicated.

Needlesstosay, aerial adjustments
are extremely easy, especially when

you're outinyourgarden, on your roof,
or even up vyour tower! As well as
manual range setting, an ‘auto centring’
facility is available. Here the unit can
automatically set the minimum VSWR
in the frequency range you've selected
to the centre of the display — useful as
an initial check. in ‘single frequency’
mode, the Analyst gives an audible
bleeps every few seconds, the audio
frequency of the bleep corresponding
tothe VSWR. So it’'s easy to adjust your
ATU or whatever by listening for the
fowest tone. Another thing | found was
that | could use the Analyst to easily
show the 2:1 or 3:1 VSWR bandwidth
by first connecting a 100Q or 150Q
resistor in place of the aerial (this giv-
ing 2:1 and 3:1 mismatch respectively
compared to 50Q), the analyst then
configuring its display to this as the
‘maximum’ VSWR reading.

As well as using the unit as a check
of, basically, what | already knew about
my aerials, | also managed to use the
unit ‘in anger’. A while ago, | erected a
set of ‘fan’ dipoles for 20m, 15m, and
10m with a centre balun, near to my
house roof. The 20m and 10m dipoles
worked fine, buttry as I mightlcouldn’t
resonate the 156m dipole at all. | even-
tually put this down to some resonant
‘funny’, and erected a separate 15m
dipole in a different position. | thought
I’d now have another go, this time with
the AEA HF Analyst — which revealed
alll When cut to what | thought was the
correct length, the 15m section was
actually resonant in two places, the
VSWR null being at 19.5MHz with an-
other ‘odd’ null of around 3:1 at
21.9MHz. Cutting bits off the 156m di-
pole section very quickly gave me a
perfect match at 21.225MHz, the centre
of the band, with no extra ‘oddities’. I'd
neverhave found this otherwise, and |
now need one less aeriall

Conclusions

It's very easy for me to write enthu-
siastic comments after I've played with
the AEA Aerial Analyst for a while, es-
pecially when it solved a problem
that had me confounded. But it was
incredibly useful, | wish I'd have had it
when | was putting up my 5 band verti-
cal, my quad-band yagi, my 160/80/
40mtrapdipole, mythelistgoeson.I'm
very tempted to buy one, | was quite
sadtohavetosenditbackfollowingthe
review period. | believe something like
this could also be a very useful ‘club
purchase’, and|'dcertainly recommend
this as a most useful piece of test
equipment.

The AEA HF Analyst is currently
priced at £395, and my thanks goto I1CS
Electronics in Arundel for the loan of
the review unit.
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In talking to readers. the word ‘comput-
ers’ often seems to come up as one of the items
to be found in the homes of radio listeners. So
this month, you'll find something here to use
on your computer to help vou keep track of all
those frequencies. Next month, I plan to detail
aprogram, that’s yours for justadisk and SAE,
that helps out in airband listening. This sort of
feedback from readers isn’t just useful, it’s
essential. But don’t worry. computers aren’t
‘taking over’ these pages. Let me know what
else you’d like to see in Scanners each month!
Reader’s letters for publication on topical is-
sues are also most welcome. Write in with
your views, to Sheila Lorek, Editor Scanners/
HRT, ASP, Argus House, Boundary Way,
Hemel Hempstead. Herts HP2 7ST.

Chris Lorek brings the
latest news from the
listening world this month

Following last month’s announcement of the
new AR-3030 from AOR-UK, I've been told
the UK price has now been confirmed as £699
including VAT. I was fortunate in meeting up
with Tak Endo and Richard Hiller of AOR-
UK at this year’s Leicester Show, and man-
aged to have aquick ‘play’ with a prototype of
the new receiver which Richard and Tak had

Tak Endo (left) with Richard Hillier
(right) proudly display the new AR-
3030 high-performance HF receiver.

- Products
| ﬁetset_ P‘BO-2032

| Thisisthelatest scanner to be released by
Netset, and is 2 200 channel base/mobile set, It
features scanning between limits, hyperscan,
search, lockout; scan delay and a priority
- channel, plus a 10-channel monitor bank for
" temporary storage of frequencies found. The
| scanner is powered from AC mains or a 12v
_ DC supply. and comes with a telescopic aerial
| which plugs into the unit. We're planning to
- review this modelinnext month’s issue, watch
 this space! In the meantime, you can get fur-
ther details from Netset suppliers Link Elec-
tronics in Peterborough, Tel. 0733 345731,

LaserQuestforthe AR-3000A

The curiously-named LaserQuest (we
thought it was a new computer game} is de-
seribed as one of the first software packages to
take control of the AOR 3000A communica-
tions receiver in conjunction with the Com-
modore Amiga range of computers. We're
told that virtually all the features incorporated
in the AR-3000A may be controlled with
" LaserQuest, e.g., frequency entry. step size.
- scanning. searching, priority monitoring, sig-

. nal meter, attenuator, mode, shift etc. A

The new Netset PRO-2032

password protection routine is incorporated,
and all memory files are automatically
encrypted to protect the user from ‘pryving
eyes'! A useful feature is the incorporation of
a spectrum analyzer type display with bar

~ graph, and single. repeat, cumulative or date/

time controlled options, We've been promised
a review sample as soon as it's ready. and our
thanks go to the LaserQuest distributors, who
are Hi-Mach Technologies (UK} Tel. 0244
549563, for this information.

Glassmount Scanner Aerial

Waters and Stanton Electronics have an-
nounced the availability of their new TGSP
glassmount wide band scanner acrial for me-
bile use. using a similar mounting method to
professional glassmounted aertals, it requires
ne holes to be dritied. and g re-mount kit is
available if you change vehicles in the future.
They tell us is proving an ideal option for car
scanner use. Priced at £32.95. you can get
further details from Waters and Stanton in
Hockley (Tel. 0702 2065835).

brought along with them. Watch out for the
review, coming here soon.

If you’re a short wave broadcast band
listener, this book is, in my opinion, an essential
accessory to have next to your receiver. I've
certainly done likewise over the last few years!
Now in its 10th year, ‘Passport’ continues to
act as an authoritive and easy-to-use guide to
the world of international short wave broad-
casting from a listener’s point of view.

Within its pages you'll find plenty of
information, including; ‘How to Listen’, the
1994 Passport Buyer's Guide to World Band
Radios’. and ‘When and Where’. The latter is
a very useful section, giving detalils such as an
hour-by-hour selection on which English
broadcasts you can receive in your location,
and a ‘country-by-country’ section on broad-
casts in English. Last but not least, the ‘Blue
Pages’ are a channel- by-channel guide to
what’s on, and where, in frequency order which

SCANNERS INTERNATIONAL FEBRUARY 1994

canbeauseful guide toidentifying thatstrange
station you're listening to. With 432 pagesit’s
priced at £14.99 and should be available from
bookshops, ISBN 0-914914- 30-5. as well as
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several radio and scanner dealers. It’s distrib-
uted in the UK by Gazelle book Services Lid.
(Tel. 0524 68765).

Free ‘DXers Guide to the
Galaxy’ Listening Guide

You may already be a listener to Radio
Sweden, either on HF or on the Astra satellite

(on 11.597GHz - the Sky Movies Gold trans-
ponder — with audio on 7.74MIHz). George
Wood is the station’s DX Editor. and he's put
together a 50 page soltbound bhook full of
interesting information of virtually every type
of communications satellite in operation. in-
cluding military satellites, the Space Shutile.
and the Mir Space Station. What's more, the
books yours, iree. for the usking.

Part One details European broudeast sat-

cllites, whilst Part Two covers *Weather and
other Utility satellites’, Part Three details
amateur radio satellites you can tune into with
your scanner, and Part Four gives an idea of
what's coming in the future and where you can
cet more nformation. If you’d like a copy,
which comes atso with a nice pamphlet on
Radio Sweden, write to Radio Sweden, S-103
10 Stockholm, Sweden, asking for the “DXers
Guide to the Galaxy’.

Forthe owners of some types of handheld
wide-coverage scanners, connecting an ex-
ternal aerial transforms what was a reasonable
receiver into something which just gets
‘clobbered’ by strong signals on nearby
channels. Reviews in Scanners of the standard
on-air performance of, for example, the Icom
IC- R{ and the Alinco DJ-X1, has shown this
to be a “real” problem, rather than just some-
thing measured by technical boffins in their
laboratory! Although these sets pack a great
deal into a tiny case, in all fairness they aren’t
designed forsuch use withoutdooraerials. But
users will be users, and it isn’t much fun in
trying to search across a frequency range on,
say. UHF, with the scanner ‘locking up” at 6,
5, 4, 3, 2 and 1 channels away from the
‘wanted” signal each time, is it? Your finger
gets naturally used to being kept on the “pass’
button!

But why does this happen? Then let’s
take a look. Let’s then show how to get over it
with an single improvement to the set’s ‘in-
sides’.

In the cases of the above two examples,
where very good engineering practices have
been used in the wideband ‘frontend’, a high
first IF (Intermediate Frequency) gives you
extremely good ‘image rejection’. This means
youdon'thearsignals ontwosets of frequencies
— the classic American ‘cellphone’ problem.
However. plenty of signal gain in the first
stages mcans plenty of signal at the second IF
stages of 10.7MHz. The majority of the set’s

selectivity, i.e., ils ability to reject nearby
channels for narrowband communications use
like natrowband FM and AM, takes place at
the third and final IF of 455kHz (yes, thére's
anotherone!). Here you'll usually find ablock
ceramic filter, like you see in many CB scts.
Before this comes a ‘mixer’ which
downconverts the 10.7MHz signal 1o 455k Hz.
Thisis the bitof circuit that doesn’t like strong,

are s
e

d ceramic filter,

nd FM stereo

the type you lind in v
receivers. It needs to be
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This means it lets strong unwanted
signals on nearby ‘narrowband ‘communica-
tions” channels get the better of the mixer,
which causes the problem you find on air.

Very simple, fita narrower, crystal filter,
in place of or even in line with the wide
10.7MHz ceramic filter!

But what's the catch? Well, there’s a
couple. If youwre a "Smart Alec’. vou'll have
seen that if you “squeeze in’ the filter band-
width, those wideband Broadeust Band 1T
signals on 88-108MHz won't be able 10 get
through. OK, you may be able to live with that
— you can use a £5 broadcast receiver in the
kitchen to listen to Radio | with! The second
problem is a little more difficult. Il you've

ever dared to open up your scanner, you'll see
there isn’t much room in there. Most of the
components are ‘surface mount’, and many
don’t even look like components at all! You
need to be a very skilled electronics technician
to venture inside with a soldering iron.

Why don’t the manufacturers add these
as standard™? Well, you tell me. even the UK
distributors of these sels couldn’t give an an-
swer apart from that of increased cost. Which,
ifvoulookatit, is sensible. However, all is not
lost! A couple of enterprising scanner dealers
havealsodone the necessary homework you’ve
read aboul here, and are doing a great job in
rrading these sets! Maybe this is their “best
kept secret’? If for example you have an Icom
IC-R1 that could do with improving. give
Raycom Lid. in Alcester a ring (Tel. 0789
400600). £49 inclusive gets you a 14 day turn-
around on adding such a filter to your scanner.
Likewisc if you have an Alinco DJ-X1 that
suffers from the same problem, give Waters
and Stanton in Hockley a call (Tel. 0702
206835)-whodoasimilar “crystal filter” mod
for the DJ-X1 but with retention of the
wideband FM facility.

If you're experienced. then you can fit
one yoursell. If you do, ensure you check the
manufacturer’s specifications on the filter
you've chaosen, particularly the input/output
impedances of this. This is because you'll
need to add various components to the filter’s
terminals to match the existing impedances of
your scanner’soriginal filter, thesedepending
on each individual case. Either way, younow
know the way to get better performance. Happy
listening!

Front End . 1st Mixer
Switched
wideband
filtters From
synthesizer

1stIF

(VHF) 2nd Mixer

2nd IF
(10.7MHz)

3rd IF

3rd Mixer 455kHz

Bandpass Usually 10-15kHz biw
fillering 200-300kHz bfw caramle
From ceramic filter Crystal filter
Synthesizer Oscillator
To WFM
datector

Typical filtering arrangement in wideband scanners such as the IC-R1 and DJ-X1




With most scanners now having memory
banks holding several hundred. if not a thou-
sand. frequencies, keeping track of what you
have stored inthem all cun be a nammoth task.
Scannershaven 't (yet) reached the stage where
they give you a multi- line text display of what
youre listening to (although some ‘up-market’
short wave receivers have started to feature
this — Ed). 50 you just have to remeber what
‘user’ you've programmed into what channel
and what bank!

Extremely versatile PC-based scanner
control systems, such as AcePac 3 and 3A for
the AOR3000 and 3000A are available, al-
though these have aprice tag of over £100. But
if you don't need full "remote control” of your
scanner, the £15 *Scanner Manager’ PC data-
base system featured here could be just the job.

The program comes supplied on a single
3.5in or 5.25in disk. together with several
pages of casily followed instructions on set-
ting up and using the program. It should run on
virtually any IBM PC or clone with CGA
graphicsorbetter plusatleast 512k of memory.
The program gives a only a black and white
display, so various CGA emulators should
work fine if your computer uses Hercules
graphics.

In use. it gives you a powerful facility of
managing what you have stored in vour scan-
ner, or indeed vour scanners. on & channel-hy-
channel and bank-by bank basis. An infor-
mation card’ is used for each channel. and
from the information you've entered it can
produce you with printed reports and the like
on a channel, frequency, or user basis. It uses
a ‘sort of” windows-type environment, albeit
with large, chunky windows, and you can
move between the various windows and menus
by using either a mouse or your computer’s
cursor keys. Selecting and entering informa-
tion is thus quite easy.

The program can cope with frequencies
and duplex frequencies each having up to 4
decimal places. Along with these, ‘boxes’ for
operational mode and channel spacing are
used, plus additional text fields for the user’s
callsign (if any), a one-line ‘user’ field for
information on who uses the frequency, plus a
three-line field for any comments you may
wish to add for that channel.

Along the bottom of screen are com-
mands for *Continue’, Left and Right ‘arrows’
to go up and down channels, arrows together
with a ‘B’ for bank up/down, plus various
search and print command boxes. The pro-
gram can also output data in a DBASE III
format to your other programs if you wish

SCRITER, PATAGER

MEMORY MANAGEMENT SOFTWARE FOR
SCANNER USERS

£5

Possibly the most powerful feature in the
program is its ‘search’ facility’, where you
can find which channel the user’s frequency
youneed is stored in. You can do this eitheron
a frequency, duplex frequency, mode, chan-
nel spacing, user, or ‘notes’ basis, or indeed
any combination of these. Enter ‘Distress’, in
eitherupper, lower, ormixed case in the ‘user’
field for example, and click on the ‘Continue’
box, and the program will try and find the
nearest match for you. Enter ‘air’ forexample,
and if you haven’t anything with this stored,
but you have with, say, ‘aircraft’, then it'll
hunt that one out for you.

Of course, you may want to keep your
frequency and user database away from ‘pry-
ing eyes’. With this in mind, the program has
4 "pussword protection” system which you can
use as an option, on a “level by level” basis of
card editing, adding, or viewing. The program
authour however warns that if you forget your
password if you’ve chosen to protect your
inforamtion with this, he cannot recover the
data for you, it is lost forever!

Yes, [ did have one or two gripes regard-
ing the program, but not many. Moving be-
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tween ‘cards’ I found was rather clumsy, a bit
more ‘user-friendliness’ would have been
handy here. although this is probably because
I’'m used to using professional (and thus rather
expensive) Windows-based programs. The
other was in the ‘search’ facility which. al-
though very useful when [ knew what I wanted
to find, it wouldn’t, for example. find some-
thing like ‘marine’ if I'd have asked for “mari-
time’ or vica-versa. [t would although find
text with a “subset’ of the information I'd
requested.

Many ‘scanner databuases” I've found
available are US- based. with various informa-
tion fields that would be limited for European
usage. Scanner Manager doesn't suffer from
this limitation, and I found it a very useful, if
slightly clumsy- to-handle, program. The au-
thor has indicated that a shareware verion of
the program is due to be available on various
BBS systems (he emphasizes this will not be
distributed by him direct — nor can we at
Scanners supply this I'm atraid — Ed), limited
to 100 memory files. The “full’ program is
available direct from the author, Mr. T. Rowell,
c/o 10 Council Rd., Ashington, Northumber-
land, NE63 8RZ. at £15.00 (cheque, PO or
international money order made payable to J.
Rowell), to whom our thanks go for the supply
of the review program.
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Dear HRT Problems Page,
| have a problem with a PF2UB, |
have the receive side working but can
only transmit a very low output signal.
| think the power amplifier transistor
may be faulty and wonder ifyoucantell
e

PF2UB PA Layout

3rd
MULTIPLIER

] DRIVER

=

ANTENNA
| FILTER

me how to check this, or maybe how |
can test the transmitter board to see if
it some other fault. The unit is being
powered by a 13.8V PSU and gives out
only a few milliwatts.

Peter Minchin GBNHW

The power amplifier unit in the
PF2UB is located at the bottom right
hand side of the set, in a screened unit.
You can remove the screen to ‘get at’
the components by gently straighten-
ing the metal tabs securing this, and
unscrewing the flat-headed fixing
screw, then pulling the upper screen
away from the body of the PA com-
partment. Inside, you’ll see the final
multiplier stage (a BFY90) which triples
a 145MHz signal to 435MHz, the driver
(a further BFY90), and the power am-
plifier (a PT3536) which is a ‘flatmount’
radial transistor with four legs extend-
ing from its casing, thermally bonded
to the internal screen for heatsinking.

Before buying a replacement PA
transistor (these are manufactured by
TRW, withreplacements available from
companiessuch as Mainline and Cirkit),
we need to find out whether of not it's
likely to be faulty.

First, disconnect the input to the
PA/multiplier stage, and terminate the
input to this, from the earlier multiplier
stages, with a 50 ohm load. A small 47
or 56 ohm non-inductive resistor with
very short leads will be quite OK. Then
use a2m receiverto listento your70cm
frequency divided by three, tuning the
earlier multiplier stages for maximum
signalstrength.Ifyou’ve adiode probe,
tune formaximum reading atthis point.
If you're not getting much here, with

4

|
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ANT FILTER
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maybe little difference intuning, itcould
be that the multiplier stages haven't
been tuned to the right crystal multi-
plication, andthe PAistryingto amplify
a non-70cm frequency!

Now reconnect the final multiplier/
PA stage, connecta ®W dummy load to
the output, and using an adjacent 70cm
receiver tune C2 (3rd multiplier stage)
for maximum signal strength on 70cm.
Remember to us a non-metallic trim-
ming tool — you'll de- tune the circuit if
you don’t! Then tune C7, the driver
tuned circuit — the received signal
strength should increase. Now adjust
C19 and C21 in the filter section, again
for maximum strength. Having done
that, try adjusting C13, the PA trimmer
capacitor. If by now you haven’'t found
you're getting the power output you'd
expect, around 500mW, then it's inves-
tigation time.

Use a diode probe and, whilst
keyingthe PTT, lookatthe probereading
on the tapping point of L1. Transfer to
thetapping pointof L3, andcheckthere’s
quite a bit more there. This will show
that TR2, the driver, is amplifying. Then
transfer to the tapping point of TR3,
again checkingthere’s alot morethere,
which will show the PA is working. If
there’s a ‘drop’ somewhere along the
line, it's a fair bet that it's that stage
which isn’t working. Check for ‘dry’ or
broken solder joints, especially on the
rigid silver-plated ‘loop’ coils which
have component leads soldered to
them. Due to flexing of the transceiver
(they doget dropped in use!) these can
sometimes go open circuit, resulting
instead in just a small amount of ‘ca-
pacitive coupling’.

If all still seems OK, then try
measuring the current the set is taking
on transmit. This should increase a lot
when you switch to transmit, from a
few tens of mA on receive to around
200mA (300mA absolute maximum)on
transmit. If you find the current’'s OK,

. then suspect a faulty connection be-
- tween the PA and the output — maybe
- the filter section, or the pin to the coax

- output.

If, after following all the above, you
find there’s little increase in current in
switching to transmit, then it does look
like the PA transistor's hit the dust,
although in my experience most prob-
lems are due to ‘open’ solder joints or
the incorrect multiplier frequencies
being passed to the PA.

| hope the above helps you Peter,
and thanks for your question, the an-
swers to which | hope will benefit other
HRT readers. My thanks go to the
Publications Department of Philips
Radio Communications Systems in
Cambridge for their kind permission in

_ allowing me to reproduce the PF2UB

PA circuit details shown here.
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Conversations generated on the
metrewave bands during 1993 turned

sooner or later to the observation
“Where has everybody got to?”. Last
year, like many before it, had shown a
steady decline of activity on the VHF
and UHF bands. The hig question was,
wwhyv?,

Wiany theories were adduced for
this situation. Had everyone gone over
to packet? Unlikely: the proportion of
‘Packeteers’ is still modest compared
with the totality of metrewave opera-
tors. Had the number of licensees de-
creased? Not substantially: according
lo the Radiocommunications Agency’s
Annual Report there was a loss of 870
Class A licences in 1992-3 and 1,947
Class B, of whom some of the ‘As’” and
all of the ‘Bs’ were VHF orientated.
These figures were offset by the addi-
tion of more than a thousand Novice
licensees. All in all, not much of a hole
in the total of nearly 60,000 of us.

It has been commaon experience to
traw! the bottom end of the 144MHz
band during an evening and to come

across perhaps no more than three or
four SSBsignals, and with luck a hopeful
CW one. The 70cmm, 4m, and 6m bands

proved evan more barren unless there
was a contest on or anomalous propa-
gation was evident.

Notsointhe FM segments ofthese
bands. Where contestants and DX
chasers number mayhbe afewthousand
of us, FIVl users number tens of thou-
sands over the country. But you tend
not to hear many of them on a typical
evening's shack session.

So where are they all? A certain
proportion are on packet radio, whose
distinctive bleepings maintain all-day
occupancy in their particular parts of
the spectrum. Some of the packeteers
might aver that the spectrum allocated
for that mode is not enough, noting as
they do the silent spaces either side of
it. They feel they have a case for asking
for more room. Be that as it may. Rec-
ognising that FM is the predominant
mode in use on the four primary
metrewave bands, let us take a look at
its scene as it appeared during 1993.

This scene has been brightened by
the enormous increase in the use of
hand-held dual band transceivers.
These had, and have, the merit of en-
couraging operators to try the delights
of ‘Seventy Cems’. Many essaying this
bandforthefirsttimereported a renewal
intheir delightin amateur radio. No rat
race. No idiocies on the repeaters (of
which there are three times as many to
talk through on 70cm than there are on
2m). Anotably friendly ambience about
the band. And exceptionally high
standards of operating from the thou-
sands of Novices who now inhabit it,
tributetothe waythey had beentrained
by the hundreds of dedicated men and
women ‘full call” who had given their
time at 'techs’ and similar places of
learning. Bless them all, the trainers
and the trained.

Tworeservationstothe above. The
hand-held rig proves disappointing
when operating into an inadequate
aerial {yes, that thing sticking out of the
top). A multifold performance increase
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Simpla to build, and rnot at all expensive to buy, the Yagi aerial greatly improves the talk power of a 433MHz station

results if the coax from a small vertical
beam is applied to its aerial socket.

Second reservation. It was noticed
during 1993 that many Novices tended
to use local repeaters rather than have
‘real QSOs’. A contact through a re-
peater is not a real QS0O, as has been
remarked here before. “l can hear you
on the input” is the indication that a
direct contact may be possible. It will
be made even more possible if a mod-
est beam is used. Every Novice of rea-
sonable dexterity could build himself
one, simply by obtaining redundant
Band | and Band il aerials languishing
unloved and unwanted in the nearest
TV aerial contractor’'s yard.

A third observation on the Novice
scene, itis a pity thatso few have opted
for the ‘full cali’. The sequence was
stuck inthe 20AG for much of 1993. For
younger Novices the teen ages are the
time of life when learning ‘the code’
comes most easily.

To return to our fook at the FM
scene, and here lies a dichotomy, do
you want to use FM only or are you
interested in tackling CW and SSB? If
you want to do both you will need two
aerials, one vertical for FM, the other
horizontal forthe DX modes. Yes, we've
heard all about horizontal FM (peculiar
term, but it is clear what is meant).

A preponderance of FM users, vir-
tually atl mobiles (though you do en-
counterthe lone herotrying SSBwith a
halo) and of course all repeaters use
vertically potarized ‘sky hooks’. This
trend, initiated on 2m and 70cm and
accelerated by the growth of repeaters
over the previous twenty years, has
now spread to ‘Four’ and 'Six’. It was
evident during 1993 that many pockets
of 70MHz activity, including several
nets, had developed. On ‘Six’ there is
still a long way to go, too few mobiles,
too targe an aerial on the vehicle and
low activity.

Two rays of hope for FM on ‘Six’.
One is that the weekly GB2RS news
bulletinsonthere, now go outvertically
polarized. The other is the suggestion
that repeaters should be established, a
few have already onthe Continent. More
mobile activity would occurifthey were,
andthethreatened upper ‘meg’ of50to
52MHz, available to the amateur serv-
ice only an sufferance as a secondary
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