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TTERS
Please address correspondence
to:

Frank Ogden G4JST
Ham Radio Today,
145 Charing Cross Rd,
London WC2 OEE.

BOOMING

Sir, Amateur radio is booming; the G6
series is, at the time I write, almost
completely issued. There are long waiting
lists for morse tests, the Home Office has
been berated for not being able to meet the
demand for A and B licences after each
exam time. Now someone wants a novice
licence I am truly amazed that anyone
would think there is a need for one.

I, like thousands of others who are now
licenced, have no background in
electronics. The RAE studies were hard for
me but I wanted a G ticket. When I met
with amateurs to learn as much as I could
from them, they all said "If you want the
licence enough, persevere and you will get
it.".

CW next the same applies; only working
at it will get a pass.

Anyone who is really interested in
amateur radio will be prepared to work to
get the licence.

A recently licenced amateur in my area
sat the RAE seven times before he passed.
He told me he persevered because a G
ticket was something he believed was worth
the effort.

I would be interested to know how many
amateurs and SW Ls are against a novice
licence.

A B WHITTAM G6HAH

My personal feelings are that a novice
licence would serve no purpose other than
to devalue the hobby - Ed.

INAPPROPRIATE

Sir, Amateur radio is a means of
encouraging goodwill between people in all
countries of the World. It is therefore totally
inappropriate for the Patron of the RSGB to
declare publicly that he is in favour of
nuclear weaponry. He should take the
earliest opportunity to retract his statement.

P THOMPSON

(The patron of the RSGB is the Duke of
Edinburgh, who made a speech in favour of
keeping a minimal nuclear force - Ed.)

MYOPIA

OM, Regrettably, I find myself in
disagreement with some of my fellow -
countryman's comments regarding the
"American Woodpecker" (June HRT). To
refute any kind of political bias in the
matter, might I state that I am a holder of a
temporary El call, and a frequent and
welcomed visitor to Des's 'neck of the
woods'.

I certainly would not consider his
opinions to postulate "undesirability", but
they do, unfortunately, indicate some
degree of myopia. My own opinions would
be the same if I held an F, DJ, OE, W, VE
or whatever call.

If only all the world's governments -
and peoples - were imbued with the 'Ham
Spirit' we could all, thankfully, happily and
multilaterally, dispense with the ghastly
paraphernalia of war - including
'woodpeckers' and 'tacklers' - East and
West.

Unfortunately, realism tells us that we do
not live in that kind of world. Without
sounding 'trite', I suggest that freedom still
demands the same sacrifices as those of
40 -odd years ago.

Regarding this much -maligned world,
might I direct Des's attention to page six of
the same issue? I doubt if some of our
fellow -enthusiasts could demand the same
consideration from their own 'powers -that -
be' - if they did, I fear that many of them
would find themselves /A or 'silent keys' for
their temerity!

JOE BEATTIE GI3NQH

Taking that last point a bit further, it's
interesting to note the difference in
attitudes between Western governments.
When we ask questions of the UK
government - ie. the Home Office, or as in
this case the Ministry of Defence - they
usually try and fob us off with any old
rubbish. Sometimes they claim things are
classified, in spite of them having already
been published. More usually they don't
even return our phone calls. Let me assure
you, Government bodies treat amateur
radio topics in a manner little short of
contempt.

Contrast this with American practice
after the Freedom of Information Act. For
example, when we asked the US Air Force
about the Con us over -the -horizon radar
system, not only did they answer all our
questions willingly, but also sent us
photographs and technical data of the
installation, without even being prompted.
And this is a brand new system designed to
give early warning of a nuclear attack.
Imagine getting that sort of treatment if you
asked the MoD about Fylingdales! - Ed.

SIMPLE HF AERIAL

Sir, With reference to the March issue, and
the article by Malcolm Healey G3TNO
entitled A Simple HF Aerial, I have
installed this aerial in my loft and can vouch
for the author's comments about it, but
could you please tell me where I can get the
necessary six -way six -pole switch, and the
two-way four -pole switch from? I have
written numerous letters to advertisers in

this and other magazines but always get the
answer "Sorry Sir" not in stock and cannot
advise you where to get them.

Hoping you can solve my problem, so
that I can construct the switching unit and
thus make a good antenna even better.

D STEPHENSON

You will need to assemble the switches out
of ceramic switch wafers. These are a bit
difficult to get hold of - I suggest you keep
your eyes open for them at rallies - Ed.

RUBBER DUCKS

OM, regarding your article on VHF/UHF
aerials, I cannpt fully agree with you on
your comments on the hand portable
aerials. No doubt you can get some
improvement by using the aerial you
suggest but surely the whole obect of the
hand set is to be small and easy to use. If
you are going to add large aerials to it you
may just as well use a mobile rig.

I use an FT209 which I find a superb rig
on and receive, and using the
rubber duck aerial I have had QSOs from
the centre of Petersfield to a fixed station in
Chichester, and a mobile station with which
I held a QSO all the way from Petersfield to
Headly Down.

My other hobby is walking, and I always
take the FTliti with me and get very good
results with the rubber duck aerial.

I would also like to comment on the silly
article you have, to be an April fool joke, I
cannot understand why you have to have
this and waste paper. As this was in the
issue that I purchased on 30th March and
was dated May, I think the joke was on you.

Otherwise I consider your magazine to
be very good with plenty of interesting
articles, and the equipment performs rather
than just being rows of performance figures.

I look forward to future issues with great
interest.

G E R DENMAN G3MEW

What silly article? - Ed.

400W LINEAR AMP

Just a couple of quickies on that CO watt
HF Linear Amplifier in the May edition.

By all means, use everything possible
from the junk box, and search the rallies for
anything especially required, but be really
careful about any component which might
be at all doubtful - such as condensers
(sorry, capacitors!).

If using normal valve -holders for the
4CX250s, it would be advisable to drill them
out as much as possible, as one of the
reasons for using the standard (and very
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expensive) Eimac bases was to ensure that a
cooling blast of air was shot up the main
orifice of the valve, hitting the spots the rest
of the air couldn't reach .

And if you do decide to use those
discarded 813 bottles, remember they take
10 volts at 5 amps each on the filaments,
and this must be kept dead on, otherwise
you'll strip the coating!

DOUGLAS BYRNE G3KPO

A TALE OF TWO SYDs

Editor, My husband passed his RAE last
December and as his name is spelled
Sydney he reserved the callsign G6SYD for
which he had to wait only an extra week to
get.

He started to work for his morse exam in
January after realising if he worked hard
maybe he could get the G4SYD. On March
16th '83 after only two months of very hard
work he'passed the morse test at Cullercoats
radio station, and sent the appropriate
papers away to the Home Office asking
them to reserve G4SYD. On 12th April
1963, with only a few callsigns and a matter
of hours to spare G4SYD came through our
door to a delighted Syd.

I would be most interested to know if this
has happened before.

JEAN COOK

PHASE COMPARATOR

Frank, I am following your series
Technicalities with interest, but a few things
worried me in the May article.

In Fig. 11, the digital phase comparator,
both output transistors can be switched on
at once, albeit for only 50nS or so, as it
takes this finite time after the second D -type
has switched on before both are reset. This
will surely put spikes on the power (and
earth!) rail if not actually damaging the
transistors in time. While fancy digital
techniques could doubtless cure this glitch
a simpler way I believe would be to limit the
maximum current with emitter resistors of a
few hundred ohms in both transistors. As
the loop filter has a high input impedance,
this shouldn't affect operation of the circuit.

Secondly, you do not seem very
impressed with varicap diodes. Were they
conducting, I could understand if they
generated noise, but they are reverse
biased, so I don't! Perhaps you could
explain please, and does not the diode on

the gate of the BF256 oscillator in Fig. 7
have similar disadvantages?

Finally, and this is my fault not yours, I
don't understand how the crystal oscillators
in Fig. 8 work. OK, the L (Sr C in the drain
circuit resonate, and the Miller (?)
capacitance drain -to -gate forms the
feedback so it will oscillate, and I could
even believe it will be pulled by the crystal,
but the signal at the gate will surely be low
level, and it is fed to a tapped coil which
must also be low impedance, putting a high
load on the oscillator contrary to normal
recommendations. Could you explain its
operation please?

I am also wondering if a separately
regulated supply to the switched oscillators
would be advantageous, else any nasties on
the 12V line will add noise sidebands you
are so desperately trying to avoid. I also
wonder whether the diode in the gate adds
any noise, as per your comment on
varicaps?

P VINCE G8ZZR

Good point abut the glitches. I hadn't
thought of that. We have incorporated your
idea in the Project Omega VFO. Many
thanks. Re. varicaps, the noise generation
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is FM. The effective noise voltage, which is
proportional to the control line impedance,
modulates the capacitance of the varicap
junction.

Lastly Miller effect. The drain to gate
capacitance forms the feedback path
between two high 'Q' oscillatory circuits.
This is effectively about 10pF when the gain
of the device is taken into account.

Oh yes, forward conducting diodes
contribute very little noise because their
effective resistance is very low during
conduction; noise voltage is proportional to
the square root of resistance -- Ed.

ROLL ON HOME BREW

Sir, I read with interest Jack Hum's
comments in the May edition of HRT.

As a relatively new licence holder
(G6NGR) I am as yet exploring 2m, and
being skint, set about 'home brewing'. (I do
have the 'slight' advantage in working for a
large semiconductor manufacturer.)

One of my colleagues, who is also a
recent G6, bought a 'black box' rig, and in
a recent conversation was telling me how he
heard one chap calling CQ, and being
firmly ignored, because "he was 2 or 3kHz
off channel". On hearing this, I set about
checking our workshop signal generator,
and other bits I had assembled en route to
my home -brewed TX/RX. The net result was
that I hadn't a chance of holding the
stability apparently required.

I say apparently; the trend amongst
colleagues here is more home brew, mods
to Pye taxi mobiles etc., the black boxes are
just too expensive. I repaired one recently,
and quite honestly, the hardest bit was
driving it. More to the point, the gent who
asked me to fix it (no names, no packdrill)
hadn't a clue; and had been quoted £40 or
£50 to replace one resistor (a parasitic
stopper, 22 ohm, 1/2W carbon) which took
me maybe half -an -hour to find (lucky!).

To sum up, there is a trend to simpler
cheaper gear around here; there is a 'QRP'
feeling on 2m in the 'all -mode' slot, 144.5 to
144.9MHz, where I am trying AM with three
valves, and a two -valve receiver (not ready
yet).

Many thanks, Jack Hum, it's a good
column, keep writing, and let's have more
2m home brewing! We'll be listening (AM)
in the all modes slot.

PETER THORNTON G6NGR

6 METRE LICENCES

Frank, First of all congratulations on a most
interesting and refreshing new publication. I
hope you manage to keep up the quality of
the articles and the down-to-earth approach
to amateur radio.

I have been most interested (and
amused) by the recent comments in all the
magazines about the 6 metre licences saga.
I was one of the 25 amateurs approached in
March 1981 by the RSGB and naturally
expressed my great enthusiasm to have a
permit. As you know nothing came of that
particular exercise. I have been active on '6'
since 1979 and have worked 20 countries
and all continents except Australasia cross -
band to 10 metres. When my application
was unsuccessful in the latest approach I

was not too disappointed until I saw some of
the call -signs who had been granted
permits. I have one simple question to ask
- if the RSGB saw fit to ask me if I wanted
a permit 2 years ago, then why was I
unsuccessful this time? Particularly when
people have received permits who did not
even possess a 6 metre receiver!

ROGER BARKER G4IDE

Ask the Home Office - Ed.

PUERILE MEANDERINGS

Frank, Look, I may not be the most
inspiring writer in the world, but at least I
write rationally and coherently. It therefore
burns me up to find you printing peurile
meanderings from the likes of that pathetic
wally "SSB CB User", while my comments
on your little piece on the RSGB a couple
of months ago were totally ignored. What
goes on, do you only want to encourage the
lunatic fringe, or are you the only one
permitted to criticise the RSGB in HRT? I
suppose the charitable alternative is that the
letter failed to arrive.

With reference to the article on
'planting' towers, p44 June, please note that
the weight per cubic metre of concrete is
not 230kg but about 2400kg. A slightly
cheaper mix would be 1 part of cement to 2
parts of concreting sand to four parts of
20nm graded gravel. Broken bricks should
be avoided for this application. The mix
should not be too wet, and should be
thoroughly compacted by ramming with a
billet of wood or repeatedly plunging the
blade of a spade into it. To prevent frost
damage in cold weather no more than 2kg
per cubic metre (less than 1% weight of
cement) of calcium chloride should be
dissolved in the mix water, in which case
particular care should be taken with
compaction to avoid corrosion of the foot of
the tower.

BRIAN A CARTER G8ADD

SELF TRAINING

Sir, I feel that P. Short's letter in the May
19033 edition of HRT sells amateur radio
rather short. The purpose of obtaining an
amateur licence is to further the training of
the licensee in 'wireless telegraphy'. In
contrast CB merely allows citizens to talk to
each other.

This distinction allows the amateur to use
whatever equipment he or she may select.
This freedom is one which we should
protect at all costs. It would appear that P.
Short would rather abandon our
experimental abilities in order to obviate the
need to buy (or build!) a wavemeter.
Speaking as one of many amateurs who
have never been formally educated in
electronics, I have learned everything I
know about radio through the "self training
of the licensee". This knowledge is now
sufficient to tackle and successfully
complete a 2 metre homebrew transceiver
- not many CB operators will ever learn
anything beyond toytown slang.

There is a school of opinion that DX
merely means long distance working. To me
and to thousands of others it means using

the bands, rigs, antennas to the maximum
which our individual skills will permit.
Range as such does not have any
importance. Anyone who has applied
himself/herself enough to obtain a licence
need have no fear of being closed down for
lack of attention to interference prevention.
HRT provides many useful circuits and
ideas which should keep everyone on the
straight and narrow.

Amateur radio is a superb hobby open to
all who are prepared to put in the necessary
groundwork. It is not CB, and I hope it
never will be. Why should CB supporters
not remain in their own allocations (ie. not
on 28MHz) and allow amateurs to continue
to learn the rules of wireless telegraphy?
Contrary to common belief there are still
some experimenters and home brewers
around!

J S EDGAR GI4FVM

Yes. I'm one - Ed.

Sir, Having just read P. Short's letter in May
83's Ham Radio Today I was surprised at
the attitude he/she has taken.

Obviously P. Short's knowledge of
amateur radio is poor; as the whole essence
of his letter is pointless. However to put him
in the picture, amateur radio is different
from CB, PMR or any other use of radio as
it is permitted for us to dive inside our black
boxes or home-brew gear and tweak to our
heart's content. Try to understand that
amateur radio is not just radio operation,
but it is equivalent to a radio technician or
engineer with regard to PMR etc. We are
licenced to run more power than CB, PMR,
VHF marine radio etc. etc. on two metres
and above, and this surely means other than
having regular checks by BT or Home
Office officials (with the large proportion of
Class B licensees this is prohibitive expense
wise) the amateur himself must therefore
have equipment and know-how to realise
and correct any faults in his station. Hence
the need for checking equipment.

As for the point that CB users cannot be
closed down I can recall at least four
stations which have been closed down for
interference. Also P. Short must be aware
that AM and SSB CBers are closed down on
a regular basis.

Also I am unaware of G6NSU's
comments as I did not have this mag then,
but if you really believe such a comment as
"an is worse than 27MHz FM for working
range" then I feel you're very unaware of
what an holds. It is about time you got a
piece of equipment to receive on two as
soon as possible because you're missing out.
I can work further on lOGHz with 5mW of
wideband FM than I can on 27MHz FM with
four watts into a half -wave vertical. So go
on, get your act together and find out what
amateur radio is about before criticising
something which you have no experience of
or about.

The amateur licence is always changing
to meet new methods of operation.

K BRAZINGTON G4LZV

When amateur radio was mainly a scientific
hobby, it had a lot of respect. If it is mainly
a black box activity, it's not surprising
people see it as up-market CB - Ed.
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RADIO
TOD

News about amateur radio compiled by Richard Lamont G4DYA

MAY RAE
According to the City and Guilds of
the London Institute, which sets the
Radio Amateurs' Exam, about 7700
people took the exam on May 16. This
figure is slightly down on the May 1982
exam. The C&G says that results will
be issued in early August.

AMATEUR ELECTRONIC MAIL
RTTY enthusiast Roger Barker G4IDE
is calling for the development of an
automatic, amateur electronic 'mail
box' system, to store and send RTTY
messages between amateur stations.
He says that similar systems are already
operational in several countries, and
he wants the RSGB to seek Home
Office approval for the system in the

for a 432MHz repeater in the Wisbech
area to the RSGB Repeater Working
Group.

The North Cambridgeshire Group
says 70cm activity is increasing, and
they hope that a repeater would cover
the gap between neighbouring repeaters
'in an area which is of a low-lying nature
in the heart of the Fens'.

AMSAT LATEST
At the time of writing, the Phase-IIIB
satellite is due to go up on June 16th.

HELP WANTED
The organisers of the amateur radio
display at the National Town and
Country Festival are looking for people
to help man it. The Festival, which will

2m special event stations using the call -
sign GB4TCF, they hope to have dis-
plays of home construction, amateur
TV, RTTY and microwaves. The
organisers say that assistance would be
greatly appreciated from both licensed
and unlicensed enthusiasts. Anyone
interested should contact Roger Harris
G3ZFR, on Coventry 365117 before
the event.

BROADCASTING COURSE
Broadcasting - Marconi to Channel 4
is the name of a weekend residential
course looking at the development of
broadcasting from the early days to the
present. The sessions will be enlivened
by using models and archive material,
including 'fireworks' in the form of a
replica of Marconi's spark transmitter
and receiver, and a Baird 30 -line Tele-
visor.

Other topics covered are: high power
equipment for short wave broadcasting;
microphone technique and scripts; the
television camera and scenic design.

The course director is Ralph Barrett
(at present with the BBC) who will lead
the sessions. The organisers' publicity
blurb says that "Theobalds Park College
is 3 star accomodation, an amenable
social atmosphere, 13 miles from
London, by train or car. Fees, for the
weekend, inclusive of full board: 28
pounds sharing (make up a party?);

'all mode' section of the 144MHz band. be held at the Royal Showground, 50 pounds single."
Stoneleigh, Warwickshire on 27-29 Details from: Theobalds Park

CAMBRIDGE REPEATER August, will include an ambitious College, Bulls Cross Ride, Waltham
The North Cambridgeshire 70cm Rep- amateur radio display staged by several Cross, Herts. Tel. Waltham Cross
eater Group has submitted a proposal clubs in the area. As well as HF and 37255.

If you must install a transmitter without a licence -- don't get caught!

SWL FINED
A shortwave listener has been prosec-
uted for installing an amateur band
transceiver under Section 1 (1) of the
Wireless Telegraphy Act 1949.

Michael John Craven, of 29 Chantry
Road, Disley, Cheshire pleaded guilty to
installing an Icom 720A transceiver at
Macclesfield Magistrates Court. He was
fined seventy five pounds with twenty
five pounds costs.

After the case, Mr Craven told HRT
that his equipment was in use purely for
listening purposes and had been disabled
in the transmit mode 'by a local dealer'.

This case highlights the fact that it is
illegal to install, let alone use, any form
of transmitting equipment without the
appropriate licence. Although no legal
precedents have been set, it underlines
the problem faced by Class B amateurs
who own HF transmitting gear, in
anticipation of a Class A licence, while
at the same time using that equipment
purely for listening purposes.
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. . . Give us a ring 7 Coptfold Road, Brentwood, Essex CM14 4BN

0277.226470 or Tel: 0277 226470 or 219435 Ansafone on 219435 Telex: 995801 (REF: A5)
..°'

FT 77
FT 726
FT 980
FT 730
FC 102
SP 102
FT 102
FT ONE
FT 790R
DCT 101Z
FV 101Z
FV 101DM

219435

YAESU
New model
New model From
New model
New model
ATU
Speaker
160 10M 9 -Band Transceiver
Gen. Coverage Transceiver
70cm all mode portable
DC Adaptor
Remote vfo

(51500
[649.00
P 0 A
299 00
225 00
49 00

839 00
1450 00

349 00
42 50

112 00
235 00

FT 902DM 9 Band AM FM Transceiver 885.00
FC 902 9 -Band aru, swr. pwr etc 135 00
F TV 901R Transverter fitted 2m module 285 00
430 TV 70cm module for above 185 00
144 TV 2m module for Transverter 100 00
70 TV 4rti module for Transverter 80 00
FV 901DM Remote vfo for 901 260 00
SP 901 External speaker 31.00
FL 2100Z 9 -Band 1200W linear 445 00
FRG 7 0.5 30MHz receiver 189.00
FRG 7700 SSB AM FM recur. 335.00
MEM 7700 Memory unit for above 89.00
FRV 7700A 118- 150MHz Converter 69.75
FRV 770013 50 -60MHz & 118-150MHz 75 50.." FRV 7700C 140 170MHz 65.95
FRV 7700D 70-80MHz Or 118-150MHz 72.45
FRV 7700E 140-160MHz Et 118 130MHz 71.30
FRV 7700F 150-160MHz, 118 130MHz Es

170-180MHz 71.30
FRT 7700 Receiver aerial tuner 37.85

.0"
00"

FT 480R
FP 80A
FT 780R

2m all mode transceiver
230V AC power supply
70cm all -mode UK rpt. shift.

369.00
63.00

399.00
.0°°' FT 290R 2m all -mode portable 285.00

NC 11 C AC charger 8.00
MMB 11 Mobile mounting bracket 22 25
FT 208R 2m synthesized portable FM 199.00
NC 9C AC charger 8.00
FT 708R 70cm hand-held 229.00
FT 230R 2m FM mobile 255.00
All Yaesu accessories available mostly ex stock.

TRIO-KENWOOD

TRIO
CI 303G Communication scope
PF 810 Power SWR meter
Catalogue of Trio instruments send SAE

TONNA

196.65
97.75

20117 2m 17 element 39 90
20505 50MHz 5 ele 34 90
20104 2m 4 ele. 14 25
20109 2m 9 ele. 15 44
20209 2m 9 el port 17.46
20118 2m 2  9 el. cross 28.51
20113 2m 13 el. port 27.20
20419 70cm 19 el. 19.90
20438 70cm 2 x 9 el. cross 30.05
20421 70cm 21 el 26 00
20422 21 el. ATV 30.05
20199 2m  70 Oscar 30.05

TR 7930
R 2000
TR 3500
TS 930
TS 530S
TR 2500
DM 801
R 600

2m XCVR NEW
Receiver
70cm Handy
Gen. coverage transceiver
160 10m trans 200w pep digital
2m FM synthesised handheld
Dip meter
Gen. coverage receiver

P.O.A.
395.00
250.00

1219.00
P.O.A.
232.00
71.30

257.00
All TrioKenwood accessories available.

SOMMERKAMP
TS 280FM 2m Mobile 50W FM 199.00

ROTATORS
KR 250 Kenpro Lightweight 1 1;" mast 55.00
KR 400RC Kenpro Inc lower clamps 115 00
KR 600RC Kenpro inc. lower clamps 163 00

.0°'" ICOM
C 740 Multimode H F transceiver 769.00
C 720A HF transceiver and gen cov rec. 949.00

.00" CR 70 Multimode receiver NEW 499.00
PS 15 Power supply for 720A 119.00

.0/ C 251E
C 290H

multimode base station
2m multimode mobile NEW

559.00
399.00

C 2E 2m FM synthesised handheld 179.00
C 4E 70cm handheld 199.00
CL1 '2,3
C HM9

Soft
icrophone

350
15.00

C CP1 Car charging lead 4.49
C BP2 6V Nicad pack for IC 2E 33.00
C BP3 9V Nicad pack for IC 2E 23.00
C BP4 Empty case for 6 X AA Nicads 6.95
C 8PS 11.5V Nicad pack for IC 2E 44.00
C DC1 12V adaptor pack for IC 2E 11 99

Full range of Tonna accessories stocked

G -WHIP MOBILE ANTENNA RANGE
Tribandei helical for 10 15 20 metres
Base mount single hole fixing  3m cable
LF 40m coil for above aerial
LF 80m coil for above aerial
LF 160m coil for above aerial
LF telescopic resonator whip
We also stock flexiwhip & multimobile 0 -whips.

25.80
6.30
6.55
6.55
6.55
4.25

WELZ
SP 10X Mini meter 1-8 160MHz 200W 24.00
SP 15M 1-8 150MHz 2.5W -20W -200W 35.00
SP 45M 2m/70cm 100W 49.00
SP 200 1-8-160MHz 20W-200W-1kW 73 00
SP 300 1 .8 - 500MHz 20W -200W 1kW 99.75
SP 350 1.8-500MHz 200W 55.00
SP 400 130-500MHz 5W 20W -150W 72.25
SP 250 1.6-60MHz 2kW 49.30
SP 380 1.8-500MHz 20W -200W 61.30
AC 38M 8 band ATU 64.90
CH 20A <450MHz coax switch 17.50
CT 150 150 400W D load 35.00
CT 300 300, 1kW-250MHz D load 53.80

TONO
THETA 9000E RTTY 'CWASC I 1 650.00
THETA 550 The latest a vormeri 299.00

TASCO
TeleReader CWR 685 RTTY CW ASC1 1 699.00
TeleReader CWR 670E As above RX only 259.00
MorseMaster CWR 600 As above basic unit 189.00

ADONIS MICROPHONES
MM 202S Safety mic. Lapel type 20.95
MM 202HD Safety mic. head band 29.00
MM 202HM Headphone Or mic 39.00

ALINCO
AL 230 2m 30W Linear 1 -3W in FT 290R

etc 39.00
AL 710 70cm IOW Linear 65.00
AL 730 70cm 30W Linear 79 00

MT 240X
MTE 40X
BL 40X

SAGANT
HF 80 lOrn Wire array
80m  40m array
1:1 Balun SO 239

FRITZELL
FD 4 Windom Array HF bands
FB 16 1-6 Balun for DIY
Send for details NEW RANGE

HALBAR
STR 5 2m 5 el. 'fag!
FOLDI 2m 5 el. Foldup
TWIN 2m Vert.
TWIN 70 70cm Vertical
DIP 2 2m Dipole
HALO 2m Halo
LPA Log -periodic 70cm
QUAD 6 2m 6 el. Quad
QUAD 4 2m 4 el Quad

DR 7500R

DR 7600X
DR 7600R
KSO 65
CS 201
CS 201N
CS 401
RM 940
CN 520
CN 540
RX 110G
RX 430G
RF 670
FD 3OLS
FD 30M

DAIWA
up to 3 el. HF beam round
controller
Heavy duty w preset cont.
as above round cont.
Stay bearing
2 -way switch 0-500MHz
above w. N sockets
4 -way vv SO 239
Infra Red mic.
1.8 60MHz SWR PWR
5Q', 150MHz SWR PWR
24in GaS Fet Preamp
73cm GaS Fet Preamp
RE Speech Proc.
Low pass Filter
LP Filter HD

NEW
NEW
NEW

49 50
45.00
12.65

31 50
17 45

9.99
13.00
14.95
7.99
3.95
5.50

15.00
25.00
17.50

125.00

P.O.A.
P.O.A.

18.50
14.00
21.00
43.00

P.O.A.
40.60
35.00
39.00
63.00
44.00
13.50
21.50

MISCELLANEOUS
CANTENNA Dummy Load 14.95
ARROW 15Amp PSU with meter 86.00
COAX SEAL for sealing antennas etc against
weather 20p foot
SWEDISH KEY Brass on Teak beautiful straight
key P.O.A.
VIBROPLEX various types in stock 64MHz 80.00
minibeam
Microwave Modules stocked.
KENPRO KP 100 Keyer 79.00
ARROW 6 Amp supply 48.30

HB 33SP
MV 38H
MV 5BH
SO YO 8

TET
3 el. Tin Bander HF Beam
Tri.Band vertical
5 Band Vertical
8 el. Quagi 2m

189.00
40.25
71.25
48.96

CARRIAGE & VAT:
ALL PRICES INCLUDE VAT, ITEMS OVER 050.00 VALUE
OR TOTAL ORDERS OVER (50.00 ARE CARRIAGE FREE.
SECURICOR (OUR OPTIONI FOR MAJOR ITEMS. ALL
DESPATCHES ARE INSURED BY US -NO RISKS TO
YOU IF LOST OR DAMAGED.

M25 SECTION NOW OPEN
SHOP ONLY 5 MINUTES FROM BRENTWOOD TURN-OFF

c\ \ \ \ \ \ \ \\\\ \\ \ \

Musa
ELVASTON

CASTLE RALLY
J....11,1E 12th

4 "PHONE YOUR ORDER FOR TODAY'S

DESPATCH ALL WE NEED IS YOUR

.F.7 OR = NUMBER, SMALL
SPARES - PLUGS - AERIALS -
PHONE FOR A QUOTE FOR THAT NEW

RIG!"

OPEN 5 DAYS A WEEK. CLOSED THURSDAYS



VHF to HFTransverter
The high performance VHF transceiver is
fairly ubiquitous among the amateur
population, and it has always seemed to
the author such a waste to use such
performance for one band only. The
author possesses an1C202S which over the
past 18 months has been constantly
modified to achieve the lowest possible
noise figure in order to better realise the
VHF DX potential of the system. Once this
had been achieved, a means of communi-
cating on the 20 metre VHF net was
required in order to arrange schedules.
The author's bank account, not being in a
particularly healthy state, ruled out one of
those £500 plus HF transceivers described
in the glossy advertisements.

With this problem in mind, the down-
transverter to be described was developed
during Winter 1982. Not only was it
possible to transvert from 2 metres to 20
metres, but 15 metres and 10 metres were
also possible, due to the nature of the
mixer and preselector components. The
problem with multi -band transceiver
design, one of band switching (usually
requiring multi -way wafer switches and
yards of coaxial cable) is largely
eliminated in this design. The unit is also
totally independent of the VHF prime -

By David Johnson
BA(Hons), G4DHF

mover. No modifications are necessary.
Simply plug in your transceiver, select the
band, peak the signal and you are on the
HF bands for an outlay of around £70. This
should make it one of the most cost-
effective systems available. The
performance of this little unit exceeded all
expectations, and with a power output of
only 3 watts, the first evening of operation
provided contacts throughout Europe,
including SMO, EA, EA6, F, I, YU, DI,
CT1, OH, OK and LA. This was even more
satisfying given the makeshift nature of the
indoor antenna, erected in the loft -space
only minutes prior to testing! The
performance of the receiver is excellent on
all bands, and would certainly perform
better under strong -signal conditions than
some commercial transceivers due to the
high-level mixing system. Conversion
gain is such that, even on 10 metres, noise
can be peaked on a 50ohm resistor across
the input.

Fig. 1 shows the block diagram of the
system. The design is based around a low-
cost bi-directional mixer, the SBL1. Here
.the VHF signal is mixed on both transmit
and receive with a diode switched local

oscillator producing the required output
frequency. During transmit it is important
that the SBL1 is driven with the correct
amount of power of 5mW, and is termi-
nated into a 50ohm load. Powers much in
excess of this will cause saturation of the
mixing diodes resulting in numerous
spurious products being generated during
conversion. Relays RLY1 and RLY2 switch
in a resistive 'T' attenuator network to
provide around 28dB attenuation for a 3
watt source. A 30dB pad was used in the
prototype as the author's transceiver (as
are most) is conservatively rated. Both the
10202 and F7290 have performed well
using this system. If other power levels are
envisaged, then the attenuator network
must be adjusted accordingly. Further
information can be found in the ARRL
Handbook and the December 1982 edition
of Radio Communication.

In order to reduce the amount of
unwanted products generated in the
mixing system, it is important to have a
stable, low -noise, low -harmonic oscillator
capable of producing an output of
approximately 0.7V RMS correctly
terminated at the input port of the mixer.
Band switching is achieved by switching
HT between one of three identical oscil-

o Relay control for linear

o I1-°
144MHz

transceive
Rly

Switching

ht2+

Fig. 1. Block diagram. 144 MHz - 20/ 15/ 10
metre transverter.

ht 1 +

VR1 vox delay

I
Atten

30db -3W
23db - 1W Rly

2

MIX

SBL1

Osc. X2
BPF

Diode sw.

65 MHz 130 MHz 04

Osc X2
BPF

Diode sw

61.5 MHz 123 MHz

Osc X2 X2

BPF
Diode sw

58 MHz 116 MHz 111+

*-11..."
Twin

BPF

I Allen /pre -amp Coax Imk

Rly
3

20 20
15 ° 15

10
12V+

10

L

Tx

pre amp

Tx amp

2 X 2N4427
Rly
4

R ly 5
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Resistors Capacitors Semiconductors

R1, R2 47R 1W C1,C4, C31 to 36, C38 to 49 1nF TR1 BC238, BC239
R3, 3R3 C2 2p2 (for 3W drive) TR2 BFY51
R4 330k 8p2 (for 1/2W drive) TR3, 4 BC327, BC328
R5, 14, 22, 23, 37 1k C3 10uF/15V tantatalum TR5 3N204 or 3SK45/51
R6, 38 4k7 C5, 6, 7, 8, 10, 12, 13, 14, TR6, 10, 11 BSX20, 2N2369
R11, 17, 33 10k 16, 17, 18, 20, 21, 22, 23 TR7 2N3553
R9 56R 1 OnF TR8, 9 2N4427
R10 100k C9, 15, 19, 24 2u2/15V tant D1, 2, 3, 4, 5, 7, 9, 10,
R12 22k C25, C27 220p 11 1N4148 1N914
R24 27R C26 330p D6 1N4001
R7, 8,18,21,34 100R C28, 30 68p D8 10V1 Zener diode
R15, 29, 30 1k5 C29 150p
R19
R20

18R
150R

CX 2p2
TC1, 2 2 to 22p trimmer Miscellaneous

R26, 35, 220R
R27, 28 4R7
R31 330R
R32 2k2
R39, 40 1OR
R13, 36 390R

VC1 250 or 500p variable

C37 6p8
65MHz (20m) HC18/u crystal
61.5MHz (15m) HC18/u
crystal
58MHz (10m) HC18/u crystal
RLY1 to 6 1150-060-1 9V
PCB mounting (J Birkett)

RX 22k (mounted underside T1 to 5 10mm block ferrite
across L4 RFchokes cores ( J Birkett)

RY (mountedunderside
text)

L5 -see
4k7

RFC1 4u7
RFC2, 3, 4, 6 ,7 5turns 30swg

6 off T50-6 Amidon toroids
TMP Electronics, Ambit
SBL-1 balanced mixer

VR1 50k preset, vertical
mounting

through ferrite bead
RFC5 10u

SW1 2 pole 3 way
Veropins

NOTE: L3 and L4 may be replaced with TOKO pre -wound coils type 301 -KU -0800. There are extra holes and
pads shown in the oscillator board PCB artwork to accomodate them.

The components of one oscillator section only have been included in this parts list. If operation on all
three bands is required then the extra components associated with two further oscillator strips will be
required.

lator circuits, differing only in the
fundamental frequency of the crystals.
Taking the 20 metre conversion system as
an example; if we have an IF of 144MHz,
and wish to tune 14MHz, a local oscillator
injection of 130MHz is required at the
mixer. Here the sum (144 + 130 =
274MHz) and the difference (144 - 130 =
14MHz) frequencies are generated and
suitably filtered by the tuned circuits in the
preselector. It will be noted that the
conversion crystals are within a few MHz of
each other, which greatly simplifies the
construction of the injection oscillators.
The stabilised overtone circuit around
TRIO, tuned by L3 produces a signal half
that required at the output. The small
inductance L4 in series with the crystal
allows precise frequency control. Resistor
RX mounted underside across IA reduces
any possibility of the stage sell -oscillating.
This signal is lightly coupled into the next
stage TR11 operating in a grounded base
mode which acts as a doubler. The
resultant frequency appears across L5,
tuned by TC1. L6 and TC2 form the second
section of the band-pass filter which is
sharply tuned at the output frequency. The
output from each oscillator is connected to

the same point via diode D9, thus
eliminating manual switching at RF. As HT
is applied to each oscillator, D9 conducts
through R37 and R38, allowing low
impedance injection into the mixer. At the
same time the other output diodes are
reverse biased, and so effectively isolate
the signal from the other tuned circuits.

The required mixing product is '
selected by a twin -section torroidal filter.
(active both on transmit and receive)
tuned by a twin -section 250pF variable
capacitor. Low impedance transformation
is achieved by the link -windings on the
input and output. Originally, inductive
coupling between the toroids was used,
but later abandoned as the capacitive
coupling between the preselector com-
ponents proved to give very satisfactory
performance.

Transmit and receive signals are
directed through relay RLY3. On receive
the incoming signal passes through the
low-pass filter and appears at the receive
side of relay RLY4 (point 'A'). This must be
connected to RLY3 (point 'A') via a short
length of coaxial cable. Depending on the
VHF source in use, it is possible to add a
wide -band receive pre -amplifier at a later

stage, particularly if the unit is modified
for higher output frequencies. In the
author's case, signals were so strong that a
switched attenuator was envisaged to
prevent over -loading the prime -mover!
On transmit, the low level signal is
amplified by the broad -band class 'A'
amplifiers producing an output of around
3 watts into a 50ohm load. No originality
whatsoever is claimed for the design. The
information is readily available to anyone
who has a copy of the 'constructors bible',
Solid State Design for the Radio Amateur.

It appears that Frank, our illustrious
Editor, and myself were thinking along the
same lines when he described the broad-
band transmit pre -amplifier chain in an
earlier edition of this magazine. In fact, I
thank him most sincerely for the inform-
ation on the wide -band transformers which
are used at each stage. TR5 acts as an
impedance matching device. Any attempt
to self -oscillate is halted by R9 across the
input. To further reduce the possibilities of
sell -oscillation, the tantalum capacitors
provide the necessary LF decoupling. The
high gain VHF devices used for TR6 and
TR7 increase the signal sufficiently to
drive the push-pull amplifier TR8 and TR9

10 HAM RADIO TODAY AUGUST 1983



(suitably fitted with heatsinks). Various
gain compensation networks were tried
during development, but the simplicity of
the final network proved to be quite
adequate.

The amplified signal passes through
the LPF to further reduce harmonics and
spurious products. Again in order to
simplify band -switching the signal is
diverted through one of two filters via
relays RLY5 and RLY6. In the author's
case, as 20 metres was the main conversion
band in use, the unenergised filter pass
contained the 20 metre section. During the
switching of the voltages to the oscillator,
the filter relays become energised when 15
metres and 10 metres are in use.

In order to make the unit totally
independent of the transceiver, automatic
switching is employed. A small amount of
transmit power is sampled by C2 and is
rectified by diodes D1 and D2. This
voltage switches TR1 'on', causing TR2 to
conduct which energises the relay line.
Transistors TR3 and TR4 are also switched,
providing HT for the amplifier chain. An
adjustable delay time is provided via D3,
C3 and VR1. Diode D3 allows C3 to be
quickly charged when a voltage is present.
Capacitor discharge is varied through
VR1, R5 and R4, which holds TR1 'on' for
as long as a voltage is present. In practice
the unit is so sensitive that the initial burst
of unbalanced carrier produced when the
transmitter is activated is detected,
sending the transverter into transmit
mode. If the F7290 is used, the voltage
present during transmit can be used to
activate the switching circuit (Fig. 5)

providing full independent switching.
Construction on the double -sided

circuit boards is straight forward and
should present little difficulty, although

O

O

Coil data
LI, L2
10 turns of 30swg wire wound
on a T50-6 toroid.

LI a, L2a
Wound on the toroid cores next
to the main windings.Two turns 30swg

L3
Eight turns of 30swg wire on 6mm
former fitted with tuning slug.

L4
Seven turns of 30swg wire on 6mm
former fitted with tuning slug.

L5,16
Six turns of 18swg wire wound on a
7/32 inch mandrill, self supporting
approximately 1 cm long. Diode tap
on L6 PA turn from earthy end.

TI to T5
All wound on 1 cm square ferrite
cores using 30swg wire. The wire
is passed through the holes in the
manner of a conventional transform-
er. Individual details as follows:
Tl Eight turns centre tapped
T2 Four turns primary, two turns

secondary.
T3 Winding details as for T2
T4 Four turns primary, four turns

secondary centre tapped
T5 Four turns primary centre -tapped

Secondary four turns
Filter coils
L8, L9
12 turns of 22swg wire on T50-6
ferrite toroid core
L10, L11
Nine turns of 22swg wire on T50-6
toroid core

the following points should be noted. Top
quality, full spec. devices must be used if
the high performance of this unit is to be
realised. One of the prototypes used a
'branded' BSX20 of unknown manu-
facture. Although the unit did work, the
required output voltage from the oscillator
was only a fraction of the desired amount,
and it was noted that the stability of the
oscillator was not as good as those in
previous units. A replacement BSX20
totally eliminated those problems.
Vertically mounted components in contact

R15, R17, R18,
R25, R36, R37 and RFC5 should have the
body of the device directly in contact with
the signal line to prevent radiation through
the component leads. The power output
from the oscillators is quite high and so
adequate screening must be provided,

-12V VIA OSC
SW1e OUTPUT

preferably using tin-plate, or failing this
double -sided PCB. An 18swg aluminium
screen is positioned between the two
circuit boards, which also locates VC1.
Screened wire should also be used to
supply HT to the individual oscillators.
When the unit was housed in a die -case
box it was noted that the excellent
spectrum output was made even cleaner
due to the increased screening between
stages. Care should be taken when
winding the broad -band transformers, as
space through the holes is rather limited.
Keep neat and tight. VC1 is
connected to the main board with rigid
18swg wire.

When testing the oscillator circuit,
wire the unit as shown in Fig. 6, and attach
a digital frequency meter via a 6.8pF
capacitor to the emitter of TR11. Applying

TO SIGNAL
PORT

C33

C31

14MHz R31

C

10

2

V

a
C35 TR11

R36 R37

C40

TC2

Ole
21MHz

28

42.0","") tiarsNoel"7-64-1

41414"4"3)°
so-to°

SCREEN _J

off7..7)--
BAs

14-°

mr
0 0

Ertel 1[10A

Note The extra holes surrounding L3 and L4 on the PCB layout enable the use of
TO80 ready made coils type no 301 KN 0800 as direct substitutes for L3 and L4

Oscillator/low pass filter PCB la out
/7t 1

HF ANTENNA

O

LPF
-10. SWITCHING

VIA SW1b

O
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HT to one of the oscillators, adjust L3 until
oscillation occurs. Changing to the col-
lector, tune the second harmonic by
adjusting TC1. As TC2 and L6 are
resonated the output signal will appear
across D9, and hence into the 50A -dummy
load. The output voltage is rectified by the
diode, and monitored by the meter. Ad-
justments can be made until maximum
voltage is obtained. Switch off all supplies,
and connect the boards as shown in Fig.4
into the VHF transceiver via a power
meter. Connect a suitable antenna and
tune the preselector via VC1 for maximum
signal strength. The peak setting is the
same in both transmit and receive
conditions. Activating the transmitter
should cause a response from the relays.
Check that power input is correct, and if
RF switching is used, adjust VR1 for a
suitable delay time. Operation was found
to be quiet and effective. The author was
pleasantly surprised to find that the
transverter still gave appreciable power
output when driven with '/2 watt, even
though the 30dB pad was chosen for
optimised performance. As SSB/CW was
required at '4DHF, the relatively low
wattage of the attenuator resistors were
found to be quite adequate as the low duty
cycle gives sufficient time between peak
signals to dissipate the heat. When 10
metres FM is used it is best to keep the
input power as low as possible, as rather
larger wattage resistors would be required
in order to cope with the increased
dissipation.

Kits
A complete set of parts including

the two PCB's (drilled), all com-
ponents, switch, relays, cores, air -
spaced capacitor, wire etc, excluding
the crystals and screens is available

L.F

from WPO Communications for
£61.00 including VAT & p&p.

We suggest you purchase the
crystals as follows:

58MHz - ex Ambit International,
200 North Service Road,
BRENTWOOD, Essex. CM14 4SG,
price £3.71 inc.

The 61.5 and 65MHz units can be ordered
from QSL Ltd. PO Box 19, Erith, Kent.
These cost £5.23 each with delivery in two
to three weeks. State HC -18U, 5th overtone,
series resonance when ordering.

Acknowledgements

The author would like to thank
G3UWD for initial testing of the
transverter; to G3RKL and The
University of Sheffield for use of the
test equipment, and in particular to
G8PNX and G4CYA who, in the true

Tx R. -12V OSCILLATOR

spirit of amateur radio, have freely
offered advice and material
assistance - often at the most
unsociable hours in the early
morning!

Additional
construction notes
for G4DHF
transverter
by Tony Bailey G3WPO

There are a number of points worth noting
which will aid construction as follows.

Main PA/input circuit PCB

Start the assembly of this board by
inserting lmm PCB connection pins at the
points marked on the drawing.

RELAY
CONTROL

LINE

0 CONNECTION PIN

 -LEAD SOLDERED
TO TOP FOIL

NOTE
COAX LINK ON UNDERSIDE
BETWEEN POINTS 'A" AND 'A'

Main PCB layout
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Then assemble the components
located between RLY4 and RLY1, starting
at the top edge of the board and working
downwards as far as TR3/4 and the In
capicitors. All earth connections are made
to the top of the PCB foil, keeping leads as
short as possible. Transistors should sit
with their undersides about 4-5mm above
the PCB surface - note that the emitter of
TR1 is soldered to the top foil.

The orientation of resistors mounted
vertically must be observed with the body
in the position shown to avoid signal
radiation from the leads. Also watch out for
correct polarity of the diodes and tantalum
capacitors.

The remainder of the components can
now be inserted, working round the board,
orientating them in the positions shown.
Pin 1 of the SBL1 is at the end of the
package which has the letter "M" of the
"MCL . . ." legend stamped on top.

When winding the five ferrite block
transformers, one turn is taken as a wire
passed through one hole and back out the
other - therefore one winding will have its
wires at one end of the core, and the other
winding at the opposite end. The tapped
windings are probably easier made by
using two lengths of wire twisted together,
with the join as the tap. The space within
the cores for the windings is fairly tight so
take care when winding, keeping the
winding neat and tight. The eight turn
winding requires two lengths of wire approx-
imately 15cm long, the four turn winding
length around 15cm and the two turn length
9cm.

The 5 turn ferrite bead chokes use
10cm of wire for winding.

Both TR5 and TR6 have one lead
earthed to the top foil, and in the case of
TR5, the same lead is also soldered on the
underside of the board. TR7/8/9 should
each be mounted so that the underside of
the case is no more than 3mm above the
PCB, to help stability. Each requires a
heatsink, and some slight bending of the
heatsink vanes may be required to avoid
the screen and block toroids, depending
on the types of heatsink used.

LI/L2 should be made next, following
the detailed drawings. The cores are held
in place about 3mm above the PCB using
epoxy resin adhesive, with a separation
between the cores of 5mm. The 10 turn
windings need 18cm of 30 swg wire each,
and the 2 turn, 5cm.

The last item to be fitted is a tinplate,
or double sided PCB, screen, 15mm high,
to isolate the input and output signals from
each other. Don't forget to solder the coax
link between the points marked A and A,
on the underside, using miniature coaxial
cable, the braid earthed at both ends.

Oscillator/Low pass
filter board

14.2MHz: worst spurious - 48dB wrt fundamental.

21.2MHz: worst spurious - 44dB wrt fundamental

28.2MHz: worst spurious - 44dB wrt fundamental

Spectrum analyser photos showing spurious outputs on each band at
This PCB is fairly simple to assemble. After nominal rated output power. Vertical deflection 10d13/ div; horizontal
inserting the connection pins, carry on deflection 10MHzI div.
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L2a

Out

Solder to top and
1 bottom4 plane

VC1

L2

L2a

Fig. 3. Assembly of LI and L2

To VC1

L1

L1a

Hold cores fast with
epoxy resin adhesive

round the rest of the board, soldering up
one oscillator section at a time. Again keep
leads as short as possible, and orientate
bodies of vertical mounting resistors in the
positions shown.

When winding the six coils
comprising L5 and L6 (two for each
oscillator), it is important that the correct
winding direction is used on the mandrel,
as otherwise the diode tap cannot be made
in the correct place. Each coil is wound by
taking a 15cm length of 18 swg (1.25mm)
wire, and winding round a 7/32" mandrel
(such as a drill) so that the winding
progresses anticlockwise from left to right.
If you start the winding by having the wire
under the mandrel, and then bring it up
over the back towards you, continuing to
wind to the right, you will get it correct.

Six of these coils are required, three
of them with the insulation scraped off at
1.25 turns from the end nearest the 1nF
decoupling capacitors. Tin the exposed
copper before putting the coil into the
PCB, then solder the diode into place, with
the banded end against the PCB. The other
end can then be clipped off just at the point
where it meets the tap made earlier, and
then be soldered.

The low pass filter inductors, wound
on T50-6 (yellow) toroids, need 22cm of 22
SWG (0.71mm) wire for the 12 turn ones,
and 18cm for nine turns. Space the
windings out evenly over the cores, and
insert them so that the cores are resting
against the PCB before soldering. The
capacitors associated with these inductors
can be silver mica or ceramic types.

Although HC/18-U crystals (wire
leads) are preferred, HC/25-U (pins) types
can be used providing care is taken when
soldering them into place.

Place screens in the positions
indicated by the dotted lines, of tinplate or
double sided PCB material, again 15mm
high.

An 18g aluminium screening plate is
required cut to the same outline size as the
PCBs. This is sandwiched between the two
assembled circut boards - the drawing
shows how the boards are mounted. In the
prototype shown, VC1 was also
accommodated on this screen, mounted
on an additional side piece which had
been bent down. Whether this is done will
depend on the type of air -spaced
capacitor used, and whether the whole

Rly
4

Tx/Rx
ht12V+

Rly
1

DHF 2/HF A

Rly
2

Rly
3

r

Point for relay
control in linear

( Note sDHF A is mounted on top
of DHF B with aluminium screen)

Fig. 4. Interconnection of main PCB

VC1

h t +
12V

L /0

X1 65 MHz

X2 61.5MHz

X3 58 MHz

DHF 2/HF B

1 0 m

15m

20m

-

Rly 5

Rly 6

HF

Ant.

SW1(a) SW1(b)
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To
tronceiver
side of C1

R6

RFC

luH 100k

TR1

TR2

Fig. 5. Modification for full switching with the FT290
Osc. output

Fig. 6. Oscillator alignment

assembly is going to be mounted inside a
cabinet (which is recommended as the
already excellent output spectrum will be
even better).

If the leads from the PCB to the
sections of the capacitor are more than a
few cm long, then a screen will need tobe
fitted so that the two leads cannot 'see' each
other and spoil the action of the filter.
Rigid 18 or 20 swg wire should be used for
these connections.

When wiring the unit up, use
screened audio cable for each of the + 12V
connections to the oscillators, and short
lengths of miniature coaxial cable for the
PCB RF interconnections.

Alignment
You can get away with aligning the unit
using received signals to peak the
oscillator coils. A grid dip oscillator or
wavemeter could be used instead of the
frequency counter to check that oscillator
chain operation is at the correct harmonic.
If you can though, use the method given by
G4DHF for best results.

Additional attenuator
pad details.
For 100mW o/p VHF rig, RI, 2 = 33R,

R3 = 22R all 0.25 Watt
For 300mW o/p VHF rig, RI, 2 = 39R,

R3 = 1OR all 0.50 Watt
For a 10 watt o/p rig, use an additional

outboard attenuator pad of 5dB with
R1,2 = 15R and R3 = 82R (use higher
wattage resistors, or series/parallel
connection of 1 watt resistors), and feed
the output of this into the 30dB pad.

Fig. 7. (below) Assembly of PCBs.

6BA WASHER

20mm THREAD
LENGTH

6BA BOLT

PCB 2/H F-A

6.4mm 6BA
SPACER -1°''

2r.
6BA WASHER

6BA FULL NUT

12mm THREADED
6BA SPACER

PCB 2/H F -B

6.4mm THREAD
LENGTH

6BA BOLT

-11--1

6.4mm 6BA
SPACER
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41.11"1. 0011010110.
Basic Maths for RAE Students by Bill Sparks G8FBX

Many years ago when Alexander
Graham Bell was first experi-
menting with the telephone, he
wanted a unit of sound measurement
to indicate that one sound was just
discernably louder than another. He
called this a bel. It was later found
that the ear behaved in a logarith-
mic way as a receiver of sound. In
order to cover the wide range of
sounds the ear, at low levels, is very
sensitive and the louder the sound,
the lower the sensitivity of the ear.
This variation in sensitivity was ex-
actly as shown in our original table
of 10° to 106 and upwards, so from
100 to 101 was taken as 1 bel, 101 to
102 was a further bel so obviously
the ratio of one sound strength to
another could be found by sub-
tracting the indices or adding as re-
quired.

For radio use the bel was too
coarse a relationship so 1' is th bels
were used and these were called
decibels (dB). Looking at the
logarithmic table we find that by
multiplying our decimal values of
indices by 10 we now have decibels.
(10 decibels = 1 bel).

ie 10x1og 1 = 0000
10x1og 2 = 3.01
10xlog 3 = 4.77
10xlog 4 = 6.02
10xlog 5 = 6.98
10xlog 6 = 7.78
lthclog 7 = 8.45
10xlog 8 = 9.03
10xlog 9 = 9.45
10xlog 10 = 10

For instance, if a power level at 1 is
increased to 10, it represents 10 dB
of gain. If we had a power level of 1
and increased it to 2, we would have
3 dB of gain; by increasing to 4 we
would have 6 dB, by increasing to 8
we would have 9 dB and by increas-
ing to 16 we would have 12 dB or

Part 2. Logarithms and dB

1012. Note that the value is greater
than 1 and less than 2 so the value
must be between 10 (10') and 100
(102). It is actually 16.

NOTE: 102 = 100 so 20 dB = (2 X
10) = a power gain of 100. Using
this technique we can indicate the
ratio of any power level to another in
decibels. Bear in mind that we say
ratio since decibels are not absolute
values but only ratios. They become
absolute values when they are refer-
red to any starting point. For the
purpose of the RAE Part 1 paper re:
power output indication, the refer-
ence is 1 watt of power so 26 dBW is
26 dB reference to 1 watt. Since 26
= 2.6 in logarithms and 2 is 102 or

.100, and 0.6 is 4 on our logarithmic
scale then 26 dBW = 100 X 4 (1026
= 102 X 1026) = 100 X 4 (approx)
in power gain and this is the same as
saying CO watts output. Referring to
1 watt as the start we write this as 26
dBW.

Recapping it has been establi-
shed that the index figure shows the
number of '0's in the actual number
itself. Also that, in a decimal nota-
tion, the decimal point acted as a
count of 1 when counting the
number of '0's in the fraction. We
can show fractions of 10 by showing
the number of '0's in the denomi-
nator of the fraction with an index in
exactly the same way as for numbers
greater than 1. But now, in order to
show that we are dealing with a
decimal fraction less than 1, we
place a negative sign in front of the
indices.
For example:

0.1 = = 10 1 X 1 Note one '0'
in fraction

0.01 =- = 10-2 X 1 Note two '0's
in fraction

0.001 = = 10-3 X 1 Note three
'0's in fraction

and so on.

There are figures down to 10-18 in
some calculations so the usefulness
of this shorthand way of writing is
self evident.

eg 1

1, 000, 000, 000, 000, 000,000

can be written as 10-18 X 1

Note that multiplication follows in
exactly the same way:

=
10 103 Ica)

so 0.1 x 0.01 = .001

and 10-1x10-2 = 10-1+ -2=

We simply add the negatives
together.

Roots

10 3

The only other arithmetical point of
concern is the square root. If a
number is multiplied by itself we say
the number is 'squared'.

Example: 4 \ 4 = 16 so 42 = 16

Now, 16 consists of two equal
numbers multiplied together. 16 is
like a tree with two equal roots, 4 X
4. Thus 4 is called the square root of
16. As you can see from Fig. 2,
multiplying 3 X 3 gives 9 and if you
look at each of the small squares we
have 9 equal size squares made up
from 3 X 1 one way and 3 X 1 the
other way so 3 is called the square
root of 9.

Other numbers with their
square roots (f means square root
of):
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4 = 2 X
9 = 3 X

16= 4 X
25 = 5 X
36 = 6 X

2
3
4
5
6

81 = 9 X 9
144 = 12 X 12
225= 15 X 15
625 = 25 X 25

so f4 = 2
so /9 = 3
so f16= 4
so f25= 5
so /36 = 6
so /81 = 9
so "144 = 12
so /225 = 15
so /625 = 25

3

3

1 2 3

4 5 6

7 8 9

Fig.2.

3x3=9
n- =9

4= 2 X 2 so f4= 2
9= 3X 3 so f9= 3

16= 4X 4 so f16= 4
25= 5X 5 so f25= 5
36= 6X 6 so f36= 6
81= 9X 9 so f81= 9

144 = 12 x 12 so /144 = 12
225= 15 x 15 so f225 = 15
625 = 25 X 25 so /625 = 25

and so on. Looking between
numbers gives fractional square
roots. The square root of 20 would
have a value between /16 and /25
so its value would be between 4 and
5. Check it on your calculator.

In the case of indices we can ob-
tain the square root very easily. If
10, (X)0 = 100 X 100 then 101 = 102
X 102 so by dividing the index
shown for 10,000 by 2 we have the
index of the square root.

Another example would be 1012,
ie 1, 000, 000, 000, 000 which is 1

million X 1 million so the square
root would be 1 million, 105 or 10122
ie. the index divided by 2.

In the case of negative indices,
an example of say V-10-18 would be
= 10-9. Thus the answer would be
10-9'

Nuts and bolts
This covers all the points necessary
for the arithmetic side of the exam.
The next stumbling block concerns
the correct understanding of the
simple algebraic notations used.
Numbers can be manipulated just
like a mechanic uses his tools. A
mechanic uses a spanner the same
way whether it is a 6mm open ended
or a 45mm open ended spanner. The
size of the spanner is not significant
in the way he does the job. The
significance is in the way he does
the job and the significant thing is
the method he uses. In our case the
size of the numbers are not impor-
tant. It's what we do with them that
matters. Looking at the
manipulating techniques rather

than the numbers themselves, it's a
lot easier to understand algebra.
Substituting one number for another
you can still use the same technique
and get sensible answers.

Example: To say 3 X 3 = 9 is
exactly the same technique as say-
ing 5 X 5 = 25 so why not substitite
a letter for the number? In this case
we could say a = 3, b = 5

so 3 X 3 = 9
would be a X a = a2

or 5 X 5 =- 25
would be b X b = b2

We could multiply a X b and get
another group.

3X 5= 15
a x b = ab where ab = 15

We could put any number we want
against any letter we want providing
that a record is kept of what has
been done so that at the end of the
calculation, conversion back to
numbers is possible. The main use
of the technique on the RAE course
is to make up formulae: any letter
can be substituted for any number.

For instance:

ab = c
then a/ c = b

because if ax b=c then c- a= b
and c b= a so c/ a = b
and est= a

Next month: Ohm's Law

::1111111111111111112 !!!!!! '__1

"You may have got through the
RAE, but you're not going on HF
until you've passed the morse
test."
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Taking apart

igx

the FT 101
Cross modulation

Prior to the crystal filter most
stages in the receiver have to handle
all the unwanted signals for a few
hundred kilohertz either side of the
wanted station. Consider the 40
metre band after dark. Hundreds of
powerful stations in some cases run-
ning Megawatts, are operating in-
side and just outside the amateur
band, and if a great deal of
amplification is used, these signals
will completely overload the front
end of the receiver and cross
modulate with each other producing
a steady background mush. Reduc-
ing the amount of amplification or
switching in an attenuater will
reduce the overload but then the
weaker amateur signals will tend to
become lost in receiver noise. Over
the years Yaesu have altered com-
ponent values and played with stage
gain to try and strike the best possi-
ble compromise, and from the
FT101 Mk2onwards results - whilst
not perfect - have been
reasonable.

Part 3
Improvements and

modifications
By Harry Leeming

G3LLL

Some unofficial mods

The original FT101 Mark 1 was
pretty bad for cross modulation, and
in desperation many owners fitted
the 'VK blob'. This was a double
balanced mixer made with
miniature components and encap-
sulated in a blob of resin about the
size of a sugar cube. If you purchase
a second hand FT101 Mark 1 look
for this item squeezed inside the se-
cond mixer module PB1080. The
blob is no longer made but a similar
circuit on a small printed circuit
board is available from the FT -Club
in America. Fitting these units to the
FT101 Mark 1 results in a con-
siderable improvement, with a
noticeable but less dramatic
enhancement in later models.

A couple of years ago Plessey
introduced a high signal level dou-
ble balanced mixer integrated cir-
cuit and I decided to have a go at us-
ing this. The results obtained by fit-
ting it in the second mixer, VK blob
style, were disappointing; but after
some experimenting a small circuit
board was made up fitting in place
of the first mixer. This noticeably
improved the receiver of FT1O1s
from the Mark 2 onwards, and
dramatically improved the Mark 1.
It was decided to market this unit
and it is now available commercial-
ly, and takes about ten minutes to
wire to an FT101. When this double
balanced first mixer is installed, us-
ing a double balanced mixer in the
second stage does not seem to make
much further improvement.

AGC system

Fig. 1 shows how the automatic
gain control voltage is applied to the
gate of Q1 in the RF unit. For max-
imum gain Q1 has about four volts
on its gate when no signal is being
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AGC LINE
FALLS 2V
POINT
FALLS 0.9V

AGC 9v
LINE ZD

5.6 - 4.7V

01 x 4V 01 x 4V

82k.

IF ZENER IS POOR AT
LOW CURRENTS REDUCE TO 10k

VOLTAGES SHOWN ARE APPROX WITH NO SIGNAL

AGC 9V
LINE

(a)

Fig. 1. Original AGC circuit

AGC LINE
FALLS 2V
POINT 'x'
FALLS 2V

Modified circuit by VOHS

received. When a strong signal is
tuned in the AGC line voltage falls
reducing the gain of 01. Note
however, that slightly less than half
the voltage change arrives at the
gate of Q2 - ie. if the AGC line
drops two volts the voltage on gate 2
of Q1 only falls 0.9 volts due to the
potential divider action of the two
resistors. Most of the AGC action of
the FT101 occurs in the later IF
stages and under strong signal con-
ditions the AGC applied to the first
stage is not always sufficient to pre-
vent front end overload. The follow-
ing modification, which is an adap-
tion of an idea by VK3NS, will be
found to vastly improve the AGC
action.
1) Remove the aerial, switch to 20

metres, check and note reading
on S -meter at 14.2 Megahertz
calibration point.

2) De -tune pre -selector until S
meter falls to S3 and leave pre -
selector in this position.

3) Remove the RF board and locate
R5 which is the 100k resistor
feeding gate 2 of Q I, and remove
same.

4) Fit 5.6 volt zener diode in place
of the resistor - the end without
the line on it going to the FET
gate.

5) Refit RF board and check that
after one minute or so that the S
meter still reads about S3. If it has
fallen below S2 replace zener
diode first with 5.1 volt diode and
try again, and if the reading is
still below S2 replace with a 4.7
volt zener diode.

6) Tune pre -selector to maximum
and note that due to improved
AGC action the reading obtained
in step 1 will have fallen by about
three S units.

7) Reset S meter calibration control
so that reading originally obtain-
ed in step 1 is once again shown.
Note that the zener diodes must

be of a very low current type, or it
may be necessary to replace the
resistor going from gate 2 to
chassis with one of about 10k to
get the modification to work cor-
rectly.

Use with a 2m transverter

Several two metre transverters
and even repeater shift and FM units
are available for those who wish to
use their FT101 as a prime mover for
VHF operation. The only real pro-
blem is RF feedback into the
microphone amplifier stages caus-
ing distortion or oscillation. Some
ham operators have rejected
perfectly good transverters as being
faulty for no other reason than this.
To make the FT101 suitable for use
with a VHF transverter locate the
audio board (PB1081, 1189, or 1315)
and remove it. Locate the

microphone amplifier transistors Q2
and Q3 and solder de -coupling
capacitors with ultra short leads
directly between the base and emit-
ter of these transistors mounting the
capacitors on the solder side of the
printed circuit board. The
capacitors must be low inductance
disc ceramic types and should have
a value somewhere in the region of
200 to 1000pF. Note that the base
and emitter connections of these
transistors are the outer two pins,
the centre pin being the collector.

Radio frequency speech
processing and the FT101.

In the early 19701 several ar-
ticles appeared in radio journals in
praise of radio frequency speech
processing. RF speech processing
or clipping is carried out after the
audio frequencies have been con-
verted to a radio frequency, see Fig.
2. As with any clipping process har-
monic distortion is produced, but in
the case of RF speech clipping it is
at multiples of the radio frequency
used. If the clipping is done at IF
frequency (3.18 Megahertz in the
case of the FT101) the distortion
products at two, three and four times
the IF frequency are easily remov-
ed, leaving the signal clipped but
free of harmonic distortion.

Inspired by these articles I

decided to give the idea and try and
was so impressed by the results that
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the idea was commercialised as the
G3LLL FT101 speech processor.

And finally ...

Yaesu made the FT101 but in
many ways the FT101 also 'made
Yaesu'. The Yaesu Musen company
started operations in 1960 but it was
only the advent of the FT101 at the
end of the decade that brought the
name to most hams' attention. The
F7'101 is by no means perfect but it
is an extremely well made piece of
equipment that gives very great user
satisfaction. Some of its imperfec-
tions even contributed to its suc-
cess!

Its quirks and shortcomings as
well as its excellent points have all
added to owner interest and resulted
in the formation of the Fox Tango
Club in 1971* originally intended
for FT101 owners, but this associa-
tion was originally formed by N4ML
when Milt wanted to find something
to fill his time in after taking early
retirement. The Club publishes a
newsletter which is of great value
and interest to Yaesu owners, and to
which due acknowledgement is
given for some of the ideas used in
this article.

Yaesu is now the largest
specialist amateur radio manufac-
turing company in the world, and it

employs 750 people. Around 10% of
them are qualified electronics
engineers. They are not too big
however, and respond in good
English to requests for advice and
are extremely responsive to sugges-
tions for improvements to their pro-
ducts. One wonders who the unsung
hero is who designed the F7'101, and
if Yaesu would have become the
force it has if he hadn't!?

*FT Club, 248 Lake Dora Drive
West Palm Beach, Florida 33411,
USA. A few enrolment forms are
held by the author and these can be
had upon receipt of a stamped
envelope (ie. no SAE - no leaflet!)
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RippingYarns
Ants in the Ant.
You may wonder what on earth the
heading actually means but in fact it
bales the descriptions of one of the
funniest episodes experienced by
the writer in his enjoyment of the
amateur radio hobby over the last 23
years.

It was in 1962 that I had put up
an enormous G3BXI tower in the
garden, a with a builder digging a
six foot hole in the ground, in which
to put the mast's pedestal. At the
top, above a Ham M rotator, was
mounted a huge double -V beam,
with three elements facing upwards
for 20m, and three hanging
downwards for 15m. At the centre of
the radiator, was a matching box of
metal, on which were mounted two
S0239 sockets, one for each band,
and two variable capacitor controls,
the capacitors being mounted in -

By Angus McKenzie G3OSS

side. Two glass insulators inter-
connected with matching arms,
which fed the radiator a few feet
away from the centre which was ear-
thed to the box and tower. So what
could go wrong? The mast went up
and down like a yoyo with a
Croydon motor system supplied by
the manufacturer, so that I didn't
have to go out to the garden and
crank the tower up and down, but
simply press a button. The first pro-
blem was the Council, for one or two
Finchley residents had grumbled.
The planning oficer came round
and explained that I needed plann-
ing permission to develop half a
square foot of land which was the
area of the mast. This seemed pretty
crazy to me, but I had to admit that I
should have asked for planning per-
mission in the first place, despite the
neighbours on both sides agreeing
to the installation. Many people
came round to see the antenna, and
eventually, permission was granted,
the then Mayor of Finchley being a
keen short wave listener! After
about two years or so, I started get-
ting alarming television in-
terference complaints. Everybody
in the road was moaning that their
screens were flashing once every

22 HAM RADIO TODAY AUGUST 1983



minute or two, when I was transmit-
ting. I was totally flumoxed, and so
along came the Post Office to help
me investigate. We tried absolutely
everything, and I had a totally clean
bill of health, the tests all being car-
ried out in the evening. The follow-
ing weekend, trouble again, but
nothing had changed, so I thought.
Along came the Post Office again,
and finding no fault, stated that I
would have to cut power down until
the complaints ceased and then find
out what the trouble was and cure it,
a suggestion being made that it
might have something to do with the
antenna.

Just imagine the picture in my
garden on a fine Saturday morning
a few days later, in the middle of
summer. A friend and I were pacing
up and down the garden wondering
what was wrong. The standing wave
ratio was well nigh perfect on both V
beams but my friend thought that he
could detect just occasionally a
minute flicker of the needle on the
SWR meter. So it came about that he
was staring at the top of the mast
which had been lowered down to
eleven feet above the grass with the
tilt over facility, and he thought he
saw something strange. We found a
ladder, and up he went; a few
seconds later a guffaw of laughter
nearly made him fall off. One of the
two coaxial cables rather resembled
a traffic jam on the M4 with the road
up, for there was a line of ants on top
of the coax slowly working their way
upwards and another line of them,

underneath the coax, on the way
down. On the side of the gamma
matching box, was one tiny hole,
about 2mm in diameter which had
not been waterproofed, and just out-
side this hole, was the ant sentry
with his little flag antler beckoning
the traffic in and out. But how about
the TVI? We opened up the box and
there inside was the most unbeliev-
able sight, a ball of ants forming a
nest with the material that they had
been bringing up the coax for
weeks, and the odd ant walking
across the vanes of the capacitor. A
little pile of bits of dead ant was at
the bottom of the box in a burnt cone
shape, and it was quite obvious what
had been happening. The odd ant
investigating the variable capacitor,
at the moment that my transmitter
peaked high power, was burnt to
pure carbon which then rectified
the speech transient, and in the pro-
cess of course, generated a pulse
which was then transmitted in the
neighbourhood, causing a flash on
all the TV screens. Thus every flash
was yet another ant hitting the dust.
Needless to say after removing the
nest, I was able to go back to high
power and for a while there were no
more TVI complaints, but just for a
while!

Last straw
My next story concerns an

amateur, who I cannot identify un-
fortunately, some 25 years ago who
had saved up for months to buy a
new Minimitter high power AM HF

rig and proudly staggered home
with it. His fingers were shaking as
he rapidly put on mains plug, con-
nected a microphone, an aerial
lead, turned on and joined his
regular 80m net just in time to catch
most of his friends. Everybody
thought his modulation was superb,
and his transmission was so much
stronger than it had been from his
previous lOW rig! But after ten
minutes or so, while he was transmit-
ting, he was heard to should "Oh
God, it's caught fire" QRT . . One
of his friends immediately telephon-
ed him and heard a rather sheepish
amateur say "Well actually, I forgot
to remove the straw packing around
the PA valve . . ."

Irate vicar
Another incident occurred at

around the same time, when an
amateur took his AM rig with him to
the seaside, having asked the
landlady of a boarding house
whether he could put up a crude
aerial down the garden. She said it
was OK. He tuned up his rig on the
first Sunday morning, on 80m, and
joined in his normal net and was
really enjoying himself in his room,
dressed just in his pyjamas with tea
and toast at hand. He had not notic-
ed that there was a large church
next door and was just a little sur-
prised when the landlady knocked
on the door and told him the Vicar
wanted to see him. In marched the
Vicar, who was obviously very irate,
but wanting to be tactful. "Now,
young man, are you transmitting?"
"Yes" said the amateur and asked
what the problem was. The vicar
told him that unforntunately they
had a Compton electronic organ
and that some minutes earlier, they
had been attempting the final hymn
before the sermon when out came a
booming voice from heaven
throughout the church saying "CQ,
CQ, 80m G ---" The Vicar explained
that this had been followed by lots
more letters and mumbo jumbo from
heaven, together with a puzzled
congregation, with some very
scared, very elderly ladies. The
vicar had heard of amateur radio
and realised it must have been so-
meone very close by. And so after a
delay of 25 minutes the church ser-
vice resumed and everybody was
happy, except the amateur, who had
to go to QRT and agreed to keep the
peace by not transmitting during
services while he was on holiday.
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RTTY The Long
Distance

Typewriter
One of the first requisites is to
become a member of the British
Amateur Radio Teleprinter Group,
which is affiliated to the Radio
Society of Great Britain. By joining
BARTG, as it is familiarly known to
members, one has the benefit of
technical advice on all the many
problems that beset the beginner, a
special price for the purchase of
printed circuits boards and
specialised components, a quarterly
newsletter containing technical ar-
ticles, contest results, members
sales and wants etc. All names and
addresses which refer to BARTG
will be found at the end of the arti-
cle.

There are five items which com-
prise the minimum requirements for
receiving and transmitting RTTY.
They are: -
1) Receiver
2) Transmitter
3) Terminal unit (TU)
4) FSK/AFSK circuits
5) Teleprinter

By Ken Michaelson G3RDG
PART 2

One of the first
questions anybody asks
when taking up a new
hobby is 'How much
does it cost?'. I can,

with all honesty, say
that RTTY is one of the

least expensive of
hobbies.

The receiver

It is possible that the first two
items will already be part of your
station either separately or together
as a transceiver. But I must point out
that for reliable RTTY results the
stability of the receiver, (and in-
cidentally of the transmitter), should
be at least as good as that required
for the reception and transmission of
SSB. The only really necessary
facility for an RTTY receiver is a
Beat Frequency Oscillator (BFO).
This is essential for FSK reception,

and therefore a must on the HF
bands, but even on VHF where
AFSK may be in use, it is strongly
recommended that a BFO is
available so as to copy FSK, the
channel for which is 144.600 MHz.
Without a BFO it is impossible to ap-
preciate the great difference that
FSK makes to weak signals.

The terminal unit (TU)

Shown in Fig. 1 is a block
schematic of a straightforward ter-
minal unit. Audio from the receiver
is fed to a limiting amplifier which
converts the signals into constant
amplitude square waves. The
squared off signals are then passed
through a discriminator which
changes the frequency of the tones
into two DC voltages, typically -3
volts for MARK and +3 volts for
SPACE. The slicer stage, being a
high gain DC amplifier merely has
to decide whether the discriminator
output is positive or negative and

Limiter Discriminator Slicer

Fig. 1. Block schematic

Driver Magnet

1C2 1N914

Fig. 2. TTL interface
BC108 TTL inverter
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gives out a well defined signal level
(+ 10 volts MARK, -10 volts
SPACE). And finally, the magnet
driver converts the slicer signals
into suitable drive levels for the
teleprinter magnet. If, however, you
have a visual display unit (VDU), it
is necessary to convert the
demodulated signals into suitable
levels to operate the VDU, that is to
say, TTL levels, and a circuit for
achieving this is shown in Fig. 2. A
complete circuit for a terminal unit
is given in Fig. 3. This is based on
the very successful STS design by
Irvin Hoff W6FFC with
acknowledgements to BARTG for
this particular version. It contains
all the necessary features to get
reliable copy from RTTY signals. A
printed and drilled circuit board
can be obtained from the Com-
ponents Committee member of
BARTG for £7.65 with a reduction
for members. This price, incidental-
ly, covers the additional board
which is required for producing
FSK/AFSK signals for transmitting.
(The price is correct at the time of
going to press).

FSK/ AFSK circuits

In order to transmit RTTY
signals it is necessary either to feed
a varying audio signal into the
microphone socket of your trans-

mitter/transceiver or use circuitry
which will give a frequency shift to
the oscillator of the transmitter. The
first method is termed AFSK and the
second FSK. By far the simpler
method is AFSK, and, as mentioned
above, both the board for the TU
and the board for FSK/AFSK are
provided at an inclusive price by
BARTG. The second board contains
all the necessary circuitry for both
AFSK and FSK and is shown in
Fig. 4. Assuming that numbers 1
and 2 (receiver and transmitter) are
already in your possession, numbers
3 and 4 are covered by the two
boards mentioned above. These can
be built for about £30 even if all the
components are purchased brand
new.

The teleprinter

As a machine to begin on, the
Creed Model 7 and its variants are
just the job. They can take an awful
lot of mishandling and, amazingly,
still function as I know from per-
sonal experience. The price of a
Model 7 machine varies between £5
and £25 according to age and con-
dition. When looking for these
machines you will often find a basic
model number followed by a suffix
which indicates a variation in the
design or an additional feature. For

example, a 7E/RP is a Model 7
machine with a tape reperforating
attachment. Therefore this adds
rather than detracts from the
usefulness of the machine.
However, beware of the suffix 'RO'
as this indicates that it is intended
for receiving only and has no
keyboard. There are also other
machines of Creed manufacture
such as the Model 54 and 75. The
Model 54 is a very fine machine,
something like a de -luxe design of
the 7E, but the Model 75is of a com-
pletely different design and
mechanically very complex - not
one I would recommend to start on.
In the case of both Model 54 and 75
the advice of someone who knows
the machine should be sought, as a
large number of these models were
coded for computer service. The
modification of a computer coded
machine is a long and difficult job,
and not one to be tackled by the in-
experienced. An additional facility
of which a member can avail himself
is the fact that a BARTG Committee
member holds an 'Equipment
Availability' list through which it is
usually possible to acquire a
teleprinter in good working Order.

Having got all the various
pieces of gear back home and con-
nected up, it may well be found that
when switching on the teleprinter
motor, nothing but noise comes out
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of the headphone/extension
loudspeaker socket. Do not despair.
This brings me to another facet of
RTTY:

Hash

This is a very individual prob-
lem in that the amount of RF inter-
ference varies greatly from motor to
motor and no two solutions are the
same. The first step to take is to
listen to all the bands that are going
to be used, while the motor is runn-
ing, to see if there is a problem at all
- a quiet motor is best left alone,
but should RFI prove a problem,
here are ten suggestions, some of
which may result in a remedy, or at
least an improvement.

1) Clean the governor contacts us-
ing emery paper and reset the gap
to .020-.025 inches. Only use a file if
the contacts are badly pitted.
2) Clean the governor slip rings -
use Brasso, Brillo pad etc.
3) Wire a disc capacitor (lOaF 1kV)
across the governor brushes and fit
small ferrite cored chokes (TV sup-
pressor types) in the leads between
the brushes and the existing gover-
nor filter.
4) Clean the commutator using fine
emery paper and thoroughly swill
out with spirit. But do be careful not
to overdo it as the insulation may
suffer.
5) Replace the capacitors inside the
motor with disc ceramics. Wire the
new capacitors across the brushes
and between each brush and the
motor chassis. At this point, if there
is enough room, fit small chokes (as
per the governor) in the leads bet-
ween the brushes and the field wind-
ings.
6) If the machine has any kind of
metal silence cover or dust cover,
make sure that the machine chassis,
cover and base plate are all proper-
ly earthed. Use short lengths of cop-
per braid.
7) For ground level stations, place a
large sheet of expanded metal or foil
on the floor (under the carpet,
linoleum etc) to form a capacitance
to earth. Connect this to the
teleprinter chassis by as short a lead
as possible - wide copper braid or
strip is most suitable. Don't forget to
connect the sheet to mains earth as a
safety measure.
8) If not already in use, use an isola-
tion transformer between the mains
and the motor.

9) Use a screened cable between the
terminal unit and the teleprinter,
and include small decoupling
capacitors.
10) Use coaxial cable to feed the
antenna and site the antenna as far
away from the teleprinter as possi-
ble.

All this may seem a great deal of
work but, in my experience, I have
never found it necessary to use more
than two or at the most, three of the
suggestions. They are given to you
as various alternatives.

Speed

Most Creed Model 7s are
designed for a motor speed of 3000
rpm which corresponds to a
teleprinting rate of 50 bauds, as I
discussed in the previous article.
This is the speed of most commercial
transmissions, but is not of great use
when copying amateurs, except
perhaps on VHF where the practice
of using 50 bauds is spreading.
However, this does not pose a great
problem as the Creed Model 7
governor can easily be adjusted for
the lower speed of 2727 rpm
necessary for copying amateurs us-
ing 45.45 bauds. However,
whichever baud rate is used, it is
necessary to arrange some scheme
for measuring the motor speed. A
newly bought machine therefore,
unless the seller was an amateur
who had used it on 45.45 bauds, (see
my comment above about the
'Equipment Availability List'),

should first be checked to see that it
is running properly at 50 bauds by
using the following method. Stick a
piece of white adhesive tape about a
quarter of an inch wide from the
centre of the governor face to the
rim so as to give the appearance of a
single 'Spoke'. Start the motor and
watch the face of the governor in a
darkened room by the light of a
neon lamp connected to the 50 Hz
mains. A 2 bladed butterfly shaped
fan will be seen. If the motor is runn-
ing fast the fan will appear to rotate
in the same direction as the motor,
but if the motor is slow the fan will
appear to rotate in the opposite
direction. Switch off the machine
and adjust the screw seen through
the hold in the rim of the cover until
the fan appears stationary. This will,
of course, mean that the motor will
have to be switched on and off a few
times to adjust the screw. When the
fan appears stationary the motor is
running at 3000 rpm. The governor
screw should now be turned seven
and a half turns in an anti -clockwise
direction to reduce the speed to
2727 rpm for 45.45 bauds. An im-
portant thing to remember is the fact
the machine prints correctly on
local copy is no evidence that the
speed is correct since the motor is
common to both the transmitter and
receiver of the teleprinter.

Operating

Having got so far the time has
come to see the results of all your
work and switch on . . . First tune
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around 14090 kHz to try and find an
amateur transmission. These can be
recognised by the pauses between
characters because the operator at
the distant end is using the well-
known 'hunt and peck' technique.
While he looks for the next letter to
send the signal will remain in a
steady mark state, and when the key
is pressed there is a short burst of
'warble' followed by another period
of steady mark tone. Even with ex-
perienced amateurs there will still
be pauses which would signify that
the transmission is of amateur
origin.

Assuming that your receiver has
a separate control for the BFO, tune
it for maximum signal strength and
adjust the BFO to give a peak

reading on the tuning meter. Once
this setting has been found the con-
trol should be left well alone and all
the tuning done on the receiver
main dial; this will apply also if no
separate BFO control is provided,
such as in a receiver/transceiver
designed for SSB.

Switch on the teleprinter motor
and watch what is being printed. If
the machine produces garble and
races between characters it is con-
nected upside down. A good indica-
tion of this is when a string of
'SYSYSYSY' is printed. Change the
'Normal/Reverse' switch, S2 on the
circuit in Fig 3, and the printout will
change to 'RYRYRYRY' which is the
standard RTTY tuning signal. But
expect a number of disappointments

to begin with .. . it takes a little
practise to get results.

If no amateur signal can be
found, or the receiver in use does
not cover a convenient amateur
band, it should be possible to find
some other narrow shift transmis-
sions elsewhere in the HF spectrum,
probably with a speed of 50 bauds.
This will mean rotating the screw
seen through the governor rim
seven and a half turns clockwise,
remembering to screw it back the
other way when endeavouring to
copy amateur signals. However, you
will find that there are a lot of com-
mercial signals which are incom-
patible with the relatively simple
receiving equipment in use, so don't
be too disappointed if you are
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O HAM RADIO TODAY MORSE COURSE offers the most
effective route yet to your Class A amateur licence

Professionally produced for HAM RADIO TODAY by Shirley
Hesketh G4HES and Ron Ray G3NCL, this advanced interactive
learning system makes use of the stereo cassette format to
provide tuition to the 12wpm test standard

With its carefully designed structure, we think that the
HRT MORSE COURSE is more effective than either morse
classes or electronic morse generators

Based on TWO C-60 cassettes, it offers the controlled prompting
so necessary for the initial stages of morse tuition, followed by
carefully paced test material to bring the student up to speed.
Full tuition notes are provided with the cassettes

To receive your MORSE COURSE simply send
a cheque or Pt 0 for £11.45 (inclusive of VAT and P&P) payable
to Argus Specialist Publications Ltd, 145 Charing Cross Road,
London WC2 OEE. Mark the envelope 'HRT MORSE COURSE'.
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unable to get any sensible copy to
start with. Try the higher part of the
14MHz band, or, if you possess a
general coverage receiver, tune
through the £3MHz band. I am quite
sure that you will find some sort of
copy there.

If by now you feel sufficiently
confident, then switch on the
transmitter and have a go. I must tell
you at this point not to worry about
typing speed . . . RTTY is not a rat -
race, not even in contests. Most RT-
TYer s are very tolerant of
newcomers. The only thing is this:
do keep you overs short. Five
minutes is enough to start with in the
early days and never over ten
minutes.

If joining a QSO or replying to a
CQ call try and zero beat your mark
frequency with that of the other sta-
tion, and then start your transmis-
sion with half a line of RYRYRYRY (it
helps the other operator to tune you
in). Follow this with Carriage
Return (C/R) Linefeed (L/F) Letters
(LTRS) G4XXX G4XXX de G4YYY
G4YYY C/R L/F LTRS LTRS... and
you're off! (Its also a nice practice to
type in the time in GMT, after the
callsigns; if nothing else it makes
log keeping much easier). At the
end of every line send at least one
sequence of C/R L/F LTRS LTRS
and in conditions of weak signals,
QRM etc, throw in a few more for
good measure. As with all modes, a
good number of hours spent listen-
ing/copying before actually turning
on the 'Transmit' switch gives in-
valuable operating instruction.
Shown in Fig. 5 is a copy of an ac-
tual RTTY QSO which I had with
G3MEJ on 144.600 MHz FSK.
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G.sNN00VIIMOR110,11111 14 It
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Fig. 6. Typical Creed 7 motor assembly

Activity

Most amateur activity will be
found on the HF bands especially
around 14090 KHz, but there is a
strong and growing interest in VHF
printing on 144.600 MHz (FSK) and
145.300 (AFSK) with a little activity
on 70cms. There is now an RTTY
repeater operating on 70cm. Under
the terms of the new licence
(January 1977) British amateurs are
allowed to transmit data on VHF and
higher frequencies so that from time
to time signals may be heard which
just print garble. Under the latest
licence schedule (22nd March 1982)
amateurs are now allowed to
transmit RTTY on 160 meters bet-
ween 1.810 and 1.850 MHz at the
same power input as that used for
phone transmissions on this band.

On the HF bands amateur RTTY

CO CO CQ CQ CO CQ DE G3RDG G3RDG G3RDG G3RDG G3RDG G3RDG
CO CO CO CQ CQ CQ DE G3RDG G3RDG G3RDG G3RDG G3RDG G3RDG
CO CQ CQ CQ CQ CQ DE G3RDG G3RDS G3RDG G3RDGG PSE K K K

RYRYRYRYRYRYRYRY
G3RDG G3RDG DE G3MEJ G3MEJ.... HALLO THERE KEN HOWS THINGS?
G3RDG DE G3MEJ PSE K

RYRYRYRYR
2133 GMT
G3MEJ DE G3RDG....OK THERE PAUL. NICE TO WORK YOU AGAIN.
I CALLED YOU THE OTHER EVENING BUT YOU MUST HAVE BEEN OUT.
I GOT NO ANSWER. YOJ ARE 589 589 WITH ME THIS EVENING
SO BTJ.. G3MEJ DE G3RDG PSE K K

RYRYRYRYR
G3RDG DE G3MEJ FINE KEN. WELL I HAVE JUST HAD A CALL FROM
DOWNSTAIRS SO I WILL SIGN WITH YOU NOW. SEE YOU AGAIN SOON
G3RDG DE G3MEJ AR SK
G3MEJ DE G3RDG OK PAJL WELL IT IS A SHORT ONE BUT ALL THE BEST
TILL NEXT TIME.
G3MEJ G3MEJ DE G3RDG G3RDG AR 3K... TIME 2145 GMT

Fig. 5. RTTY contact on 144.600MHz FSK.

is transmitted as FSK in the upper
part of the CW sub -bands, for exam-
ple in the 3.5 MHz band our slot is
around 3.590 MHz. The other RTTY
frequencies over the amateur spec-
trum were given in my previous arti-
cle. On VHF two modes are in use as
mentioned above. AFSK on 145.300
MHz is used for local 'ragchews'
with a range of about the same as
phone, and 144.600MHz FSK which
is used for greater distances.

Of all the bands, twenty metres
is the most popular but Sunday mor-
nings produce a high 'G' activity on
80 metres before and after the BAR -
TG mid -day news bulletins. There
is also some activity on 40 metres
(7040kHz), and the Continental
countries are active most evenings
for those who prefer to range further
afield. VHF printing varies
throughout the country so I suggest
that you contact local RTTY en-
thusiasts to check on the level of ac-
tivity in your area. BARTG provides
membership lists to all its members
annually and to new members on
joining.

Each week there are several
news bulletins transmitted, the most
well established being that of
PAOAA (Fridays 2030 GMT on
3.600MHz + or - QRM at a speed of
50 bauds). PAOAA also transmits
the bulletin at the same time on
14090kHz at a speed of 45.45 bauds.
There are several German news
bulletins transmitted at various
times on Sundays. There is also the
BARTG news bulletin which is
transmitted by various stations
covering most of England and
Wales, primarily on 2 metres, but
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there are two stations transmitting
on 80 metres, and another on
14090kHz. At the time of going to
press there are 18 different stations
transmitting the bulletin at various
times during the Sunday from 1130
to 2030 local time. Most of the
transmissions take place, as men -
honed above, at about mid -day. Full
particulars of the BARTG news
bulletin schedules are given in the
quarterly Newsletter.

Contests

Throughout the year a number
of RTTY contests are organised. The
results of the HF contests contribute
to a World-wide RTTY champion-
ship. BARTG sponsors two of these
contests, an HF one held in the Spr-
ing and a VHF one held in the
Autumn. There are also many other
contests organised by various na-
tional societies, and for information
on these the BARTG Newsletter is
invaluable.

So all that I can wish you is good
luck in your efforts. The thrill of
your first QSO using RTTY will be
something to remember.

Names and addresses: Secretary

Fig. 7. Creed series
field motor governor

General correspondence) E. Batts,
G8LWY, 27, Cranmer Court, Rich-
mond Road, Kingston-upon-
Thames, Surrey KT2 SPY.

Membership and subscriptions.
Mrs T. Crane, "Greta Woods",
Bromley Road, Ardleight, Col-

chester, Essex C07 7SF.
The annual subscription to

BARTG is £3.50 with a joining fee of
50 pence. Acknowledgement is
made to the British Amateur Radio
Teleprinter Group for certain sub-
ject matter and circuitry used in this
article.

AYE
PM COMPONENTS LTD. VALVE & COMPONENTS SPECIALISTS

SELECTRON HOUSE. WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT

PHONE 0474 813225. TELEX 966371 PM COMP
NEW BRANDED VALVES

A2087 11.50 CC807 2.50
A2134 14.95 ECF80 0.72
A2293 6.50 CF82 0.60
A2900 11.50 CF86 1.70

011464 115.00 CF806 10.25
DAF91 0.45 ECH3 2.50
DAF96 0.65 CH35 1.60
DET22 28.00 CH42 1.00
DET24 35.00 CH81 0.58
DF91 0.73 CH84 0.69
DF92 of C LBO 0.60
DF96 0.65 CL82 0.65
DK9 1 0.90 CL84 0.74
DK92 1.20 C186 0.74
DK96 2.50 CLL800
DL92 0.60 16.95
DL96 2.50 F374 2.00
DLS 1 0 8.00 F39 1.00
OLS16 10.00 F42 3.50
Dm160 2.75 F55 2.25
DY86/87 0.65 F80 0.55
DY802 0.72 "3 3.50

F85 0.5080CC 7.00
80CF 13.50
80F 13.50
81CC 3.50
B2CC 3.50
83CC 3.50
83F 3.50
86C 9.50
88C 6.00
88CC 2.60
1301 19.95
180F 6.50
1 82CC 9.00

18101 16.00
ABC8O 0.65

F42 1.20
B91 0.52
BC81 0.85
BC91 0.75
BF80 0.50
C80/0 6.00
C90 0.70
CC81 0.85
CC82 0.55
CC82 Philips

1.10
CC83 0.65
CC8b 0.60
CC88 0.88

ECC91 2.00 p -o,N91CC804 0.60 N

F86 0.95
F89 0.85
F91 1.25
F92 2.50
F93 0.69

EF94 0.55
EF183 0.65
EF184 0.65
EF804S 11.80
EF806S 14.60
EH90 0.72
K90 0.72

EL34 P8,11,89
3.50

EL34 2.25
L36 1.50
L38 6.00
L82 0.58
184 0.69
185 4.50
L86 0.85
1,90 1.25
L360 7.95
L519 6.95
M80 0.70
M81 0.70
M84 1.10

1.10
1.10
1.10
450

E784 6.95
EY86/ 87 0.50
EY88 0.55
EZ80 0.60
EZ81 0.60
EZ90 0.96
01/3716

30.00
055/16 9.00
GS 1 OC 12.00
GXU50 12.50
07501 1.20
GZ30 1.00
GZ32 1.00
G233 4.50
GZ34 2.15
GZ37 4.50
KT61 3.50
KT66 USA

6.95
KT66 UK 9.95
KT77 9.50
KT88 USA

7.95
KT88 UK

12.50
KTW61 2.00
M8079 6.00
M8083 3.25
M8100 2.85
M8137 5.50
M8162 5.50
ME 1400 4.00
N78 14.95
0A7 0.85
082 0.85
PC86 0.80
PC88 0.75
PC92 1.20
PC97 1.10
PC900 0.75
PCF80 0.65
PCF82 0.60
PCF 86 1.20
PCF200 1.80
PCF201 1.80
PCF801 1.35
PCF802 0.60
PCF805 1.25
PCF808 1.25
PCH200 1.10
PCL82 0.80
PCL83 2.50

PCL84 0.85
PCL85 0.80
PCL86 0.85
PCL805 0.90
PD500 3.50
PFL200 1.25
PL36 0.95
PL81A 0.72
P L84 0.65
P1500 0.95
PL504 0.95
PL508 1.95
PL509 4.85
PL5I 9 4.95
81,802 5.50
P788 0.82
PV500A 1.79
P7800 0.79
P7801 0.79
00V02 6

12.75
00V03 10

5.50
00V03 20A

18.60
00V06 40A

18.00
C15150/45

7.00
051200 3.95
0S1209 2.00
051212 3.20
0W03-12 3.50
U19 11.95
UCH81 0.65

UF80 0.80
UL84 0.86
YL1020 29.00
/759 19.85
ZM1001 5.00
1X28 1.15
2 D21 0.95
7K25 24.95
4CX250B

37.50
4CX3504

71.50
4x1504 25.00
5U4G 1.00
5U4GB 2 50
5V4G 0.75
5240 0.85
6A87 0.60
6488 0.86
64C7 2.00

64F44 2.50
64G7 1.95
64 H6 1.50
64J7 2.00
64 K6 2.00
64L5 0.62
64M4 3.25
6AM 5 6.00
64N5 3.95
6405 1.20
6AS5 1.50
64S7G 7.50
6AT6 0.75
64U6 0.55
6AV6 0.72
64W84 2 95
6846 0.69
6BA7 4.50
68484 3.50
68E6 0.72
68D6 1.00
6BH6 1.95
6BJ6 1.20
6BN7 4.50
6BN8 2.75
6BR7 4.15
6BR84 2.15
6857 4.50
68W6 5.35
68Z6 2.00
6C4 0.80
6CH6 10.35
6CL6 3.50
6E48 2.50
6F6G 2.00
6F28 1.25
6GH8A 0.80
6GK6 2.00
6H6 1.35
6J5 1.95
6J5G 1.50
6J6 0.55
6J86 3.95
6JS6C 3.50
6K06 4.50
6L6GC 2.50
61607 1.15
6U8 0.60
6V6GT 0.80
6X5GT 0.50
787 1.40
7S7 3.00
11E2 16.50
124E6 0.85

12476 0.59

12AT7WA
2.50

12AU6 1.50
12AU7 0.55
124V6 0.80
12AX7 0.65
I 24X7WA

12A77 1:88
12A274 1.95
12846 1.50
128E6 1.05
128H7 1.80
12816 0.70
128V7A 2.75
12E1 17.95
12GN7 3.95
12HG7A 3.95
30FL2 1.10
40K06 4.50
38HE 1 4.50
75C1 1.70

8541 6.50
8542 2.00
9OCG 13.15
92AG 11.85
92AV 11.85
15082 3.95
150C4 2.15
807 1.50
811A 12.95
813 18.50
833A 115.00
5642 8.60
5651 3.20
5670 3.50
5687 3.50
5696 3.50
5749 2.50
5751 3.50
5814A 3.25
5842 8.50
5965 2.25
6060 1.50
6080 5.75
61468 6.45
68838 13.95
7025 2.50
7027A 4.65
7199 3.20

2.00
7.50
5.00
3.95
3.50

;3gl')
7475
7591A
866A

INTEGRATED
CIRCUITS

AN2140
AN240
LA4400
LA4422
LC7120
LC7130
LC7131
LC7137
MB37I2
MC 1330P
ML231B
519018
519178
SN 76003N
SN 76013N
SN76023N
SN76033N
SN76131N
TAA66 I B
TA7061 AP
TA7120
TA7130
TA7204
TA7205AP
TA7222
747310
TBA120S
TBA 5200
TBA 530
TBA540
TBA550O
784641851
TBA800
03.48105
TBA9200
TDA10044
TDA1170
0.141190
TDA1327
TDA1412
TDA2020
TDA2030
TDA2532
TDA2640
T 042590
TDA26114
U PC566 H
UPC575C2
UPC100IH
UPCI025

ILYk; ;ins'
UPC1185H
UPC2002H

2.50
2.80
4.15
2.50
3.25
3.50
5.50
5.50
2.00
0.76
1.75
4.85
8.85
1.95
1.95
1.95
1.95
1.30
1.20
3.95
1.65
1.50
2.15
1.50
1.80
1.80
0.70
1.10
1.10
1.25
1.45
3.00
0.89
1.35
1.65
2.20
1.95
2.15
1.70
0.85
2.45
2.80
1.95
1.25
2.95
1.95
2.95
2.75
2.50
2.50
2.75
2.95
3.95
1.95

SEMICONDUCTORS 8F199 0.14 TIP29C 0.42
AC127 0.20 BC1708 0.15 BF200 0.40 TIP30C 0.43
AC128 0.20 EIB C171 0.09 BF258 0.28 TIP31C 0.42
AC141K 0.34 IIIBC172 0.10 BF259 0.28 TIP32C 0.42
AC176 0.22 CI73B 0.10 BF336 0.34 TIP41C 0.45
AC 1 76K 0.31 C182 0.10 BFX29 0.30 TIP42C 0.47
AC187 0.25 C183 0.10 BF X84 0.26 TIP47 0.65
AC187K 0.28 C1841,40.09 BFX85 0.32 TIP2955 0.80
AC188 0.25 C212 0.09 BFX86 0.30 TIP3055 0.55
40142 0.79 C2121 0.09 BFX88 0.25 TIS91 0.20
AD149 0.70 C213 0.09 BFY50 0.21 2 N3054 0.59
A0161 0.39 C213L 0.09 8 FY51 0.21 2N3055 0.52
40161/20.90 = C237 0.10 El FY52 0.25 2N3702 0.12
40162 0.39 C238 0.09 BFY90 0.77 2N3704 0.12
AF 124 0.34 :C307 0.09 BT106 1.49 2N3705 0.12
AF125 0.35 C327 0.10 BT108 1.49 2N3708 0.12
AF 126 0.32 C461 0.35 BT116 1.10 2N5294 0.42
AF127 0.32 C478 0.20 BU105 1.22 2N5296 0.48
AF139 0.40 C547 0.10 BU108 1.69 2N5496 0.65
AF239 0.42 C548 0.10 BU124 1.00 254715 0.95
AU106 2.00 C5494 0.08 BU126 1.60 2SC495 0.80
AUI07 1.75 C557 0.08 BU205 1.30 2SC496 0.80
AU 1 10 2.00 C558 0.10 BU208 1.39 2SC10960.80
AU113 2.95 D131 0.32 802084 1.52 2SC11731.15
BC107 0.10 D132 0.35 BU326A 1.42 2SC13061.00
BC108 0.10 D133 0.40 BU526 1.90 2SC13071.50
BC1098 0.12 0135 0.30 MRF450A 2SC1449 0.80
BC139 0.20 0136 0.30 11.50 2SC16781.25
BC140 0.31 D137 0.32 MR F453 2SC1945 2.10
BC141 0.25 D138 0.30 15.50 2SC19530.95
BC142 0.21 D139 0.32 ARF454 2SC19570.80
BC143 0.24 D140 0.30 23.50 2SC19691.95
BC147 0.09 F179 0.34 MRF475 2.50 2SC20281.15
BC148 0.09 F180 0.29 MRF477 10.00 2SC20291.95
BC149 0.09 F183 0.29 0071 0.40 2SC20781.45
BC157 0.12 F194 0.11 R2008B 1.70 2SC20910.85
8C158 0.09 F 196 0.11 R20108 1.70 2SC2166 1.95
BC 159 0.09 F197 0.11 R2540 2.48 25C2314 0.80
BC160 0.28 F 198 0.18 '111'29 0.40 2SD234 0.50

Many other items available
Please phone send list for quote

Goods normally despatched within 24 hours

CALLERS WELCOME
* Entrance on A227 50yds * Hours
South of Meopham Green
Export enquiries welcome Mon. -Fri. 9.30-5.30

P. & P. 50p. Please add V.A.T. at 15%
* 24 -HOUR ANSAPHONE SERVICE *
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ELEVEN TO TEN - PCB artwork, component overlays and components list

Here is the supplementary material for our feature on converting your CB tranceiver to the 10m amateur band which appeared
in the June issue of Ham Radio Today.

The PCB modules shown here enable the construction of an EPROM programming board and a combined FM modulator and
discriminator board (for use with AM/SSB sets).

Teripti
cace 

The PCB layout for the FM modulator/
discriminator board.
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The PCB layout for the EPROM prog-
ramming board.
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EPROM board overlay

COMPONENTS LIST R22
Modulator/Discriminator board R23
RI
R2
R3
R4
R5
R6
R7
R8
R9
RIO
R11
R12
R13
R14
R15
RI6
R17
R18
R19
R20
R2I

I k2 R24
IM R25

47k R26
IM
1k2

100k
10k

220k
470k
270k
470k
160k
220k
2M2
2M2

1M

820k
100k
100k
680

100k

R27
R28
CI
C2
C3
C4
C5
C6
C7
C8
C9
CIO
CI I
C12
C13
C14
C15 -
C16

4k7
IOOx

680
4k7
4k7

100k
4k7

4u7/63V
470p
100n

In
47n
470

100n
4u7/63V

47n
47 n

100n
22n
47n

4u7/63V
47n
47n

C17
C18
TR1,2,3
TR4
DI, 2.3
D4
D5
ICI
1C2

VR I
VR2

1/35V
In

BC239"
2N3906
1N I 418

177210 varicap
1N1418

3401
S L6691

IM
22k

LI 455kHz IF transformer
COMPONENTS LIST

EPROM board
RI
R2
R3
R4
R5
R6
R7

100
470

lk
820k

lk
Ik5
10k

R8 lk
CI 22p
C2 68n
C3 82p
C4 47n
C5 47n
C6 82p
C7 6p8
C8 lu/35V
C9 47n
TR1 BC239
TR2 BC239
ICI MC 145106P
1C2 2516 EPROM
DI 5V6 Zener
LI I I3CN2K159DZ

All enquiries relating to this
article should be sent to:

Bill Sparks G8FBX
30 Withyoornbe Road

Penketh
Warrington
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Radio Tomorrow is our new way of presenting all diary events in
one place - contests, rallies, exhibitions, DXpeditions, club
meetings, meteor showers (if you like that sort of thing) and
anything else of amateur radio interest. The easiest way to use it is
to read through the guide once, marking the events that you're
interested in. Then you can check what's happening at a glance.

If you're an event organiser, then please send information in
the same format that it appears here to Richard Lamont G4DYA,
Ham Radio Today, 145 Charing Cross Road, London WC2H OEE.

Because of the large number of meetings throughout the
country it is necessary to keep details very brief. We would like to
add a list of contact names/phone numbers for each club, so that
readers can ask for details direct from the club concerned. As this
is the first full Radio Tomorrow this list does not exist yet, but we
would be very grateful if organisers could supply us with names
and telephone numbers (preferably evening numbers, not
daytime ones) that we can publish in a 'contact' list.

1 July Cambridge & DARC: talk planned.
2 July GB4WCR at Wellingborough Carnival, Bassetts

Park, Northants.
Marconi Radio Society: uses callsign G2MT for
first time.

2-3 July VHF National Field Day (rules in April Radcom).
Leighton Linslade RC: special event station at
Stretley Village Fete.

3 July UK FM Group (Western): DF hunt.
4 July Leighton Linslade RC: meeting.

Southdown & DARS: Butts Brow meeting: bangers
and beer.
Stourbridge & DARS: informal meeting.

5 July Bristol ARC: VHF NHF post mortem.
Fylde ARS: An Introduction to Computers by Len
Imber G6HEA.
Kidderminster & DARS: on air (HF).

6 July Denby Dale & DARS: visit to BBC Holme Moss.
Nene Valley RC: natter night.

7 July Lincoln SWC: visit to Lincolnshire Standard
Printing Group works.
Medway AR & TS: social evening (at home) to
South EssPx ARS.
Shefford & DARS: VHF NFD post mortem &
contest slide show.

8 July Cambridge & DARC: informal meeting/morse
class/on air.
RS of Harrow: talk on HF vertical aerials.
Medway AR & TS: social evening at home to
South Essex ARS.

8-9 July

9-15 July
10 July
12 July

13 July

14 July
15 July

16 July
16-17 July

17 July

18 July

19 July

20 July

20 July -
18 Aug
21 July
22 July

23-30 July

24 July

GB2CHI at Chichester 908 at the Guildhall,
Priory Park, Chichester.
Nu Geminids meteor shower (max 12 July).
Shefford & DARS:. treasure hunt.
Biggin Hill ARC: talk on vintage radios.
Bristol ARC: on air.
Brighton & DARS: visit to Police comms. centre at
Lewes.
Denby Dale & DARS: lecture by Louis Varney
G5RV.
Lincoln SWC: lecture/display on electricity
distribution by EMEB.
Nene Valley RC: WAB award scheme and 160m
operating by G3ONT
Shefford & DARS: junk sale.
Cambridge & DARC: talk planned.
RS of Harrow: informal & practical evening.
Leighton Linslade RC: family picnic.
GB4CHG at the Corby Highland Gathering.
3.5MHz Field Day.
Cornish rally, Camborne Technical College.
Sussex mobile rally at Brighton Racecourse:
10.30am - 5pm, £1 admission (children & disabled
free), talk in S22 & 80m (Well worth going to -
Ed).
Biggin Hill ARC: visit to a power station.
RS of Harrow: summer madness DF hunt and Bar -
B -Q.
Leighton Linslade RC: The Analysis of the Circuit
Diagram by J Hart G8GIK.
Stourbridge & DARS: main meeting.
Bristol ARC: computer evening.
Bury RS: surplus equipment sale.
Fylde ARS: informal meeting.
Kidderminster & DARS: on air (VHF).
Denby Dale & DARS: visit to BBC Moorside Edge.
Nene Valley RC: natter night.

Perseids meteor shower (max 12 Aug).
Shefford & DARS: natter night.
Cambridge & DARC: informal meeting/morse
class/on air.
RS of Harrow: talk (TBA).
Nene Valley RC: visit to Northants Police HQ.
GB4FES & GB8FES at Festival 83 (Christian
festival) at County Showground, Staffs.
Colchester rally.
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24 July
(contd.)

26 July
27 July

28 July

29 July

30 July

31 July

1 Aug
2 Aug

3 Aug
7 Aug

9 Aug

10 Aug

McMichael rally at McMichael Sports & Social
Club, Bells Hill, Stoke Poges, Bucks.
Opens 11am. Includes fleamarket.
Scarborough rally.
GB4AC for Year of the Castles in Wales.
Bristol ARC: QRP night.
Brighton & DARS: Foxhunting by G3WMU.
Denby Dale & DARS: visit by RSGB Region 2
representative Dave Smith G4DAX.
Lincoln SWC: Video by G6AIL.
Nene Valley RC: Microcomputers - an Insight by
G4NWH.
Shefford (Sr DARS: planning for September's SSB
NFD.
Cambridge & DARC: external social event.
RS of Harrow: equipment test evening.
Medway AR & TS: films (of radio interest).
GB2ABC at Abergavenny (Sr Border Counties
Show.
Bamohiswick rally.
432MHz Low Power Contest.
Leighton Linslade RC: DF hunt.
Southdown (Sr DARS: open meeting at Chaseley.
Bristol ARC: discussion on new construction
projects.
Fylde ARS: visit to Blackpool Airport.
Nene Valley RC: video from CEGB.
RSGB National Mobile Rally, Woburn.
UK FM Group (Western): DF hunt.
Cambridge & DARC: dress rehearsal for contest.
Bristol ARC: film evening (RSGB & Spielberg).
Bury RS: DF hunt.
Farnborough (Sr DARS: Basic Computers by
G6HIT.
Lincoln SWC: on air.

Tog&zuov boar D

.the weather here, of course, is wonderful)".

a

CD.

FORTOP LTD, FIRST AND BEST
FOR FAST SCAN TV.

4.44 Al

INF

ik * 
1

sor

The ITT 435/R 'TV transceiver allows transmission and recep-
tion of 70cms Amateur TV signals. Features 15 watts mm Peak
Synch RF output, Bandwidth limiting filter, switchable modulation
sense, video inputs and carrier frequencies. High performance
RX converter built in Requires aerial, 12 volts power, video
source (camera etc) and stand UHF TV set to complete fast scan
Amateur TV station. £169.50 plus £2.59 P&P.

For further details please write or ring to:

FORTOP LTD, 13 Cotehill Road, Warrington, Stoke on Trent, tel
Ash Bank (078 130) 2607

McMichael
AMATEUR RADIO SOCIETY

MOBILE RALLY
Talk -in S22 (GB2MRS)

Free car park Refreshments
Sunday 24th July at 1 1 am

Sefton Park, Bells Hill,
Stoke Poges, Slough.

miurmint
CW/RTTY/AMTOR/ASCII Communications Terminal
£540 (incl. VAT)
'ADD-ON' OPTIONS:
 Built-in 2 colour 40 column printer (090)
 Battery back-up of memory (C30)
STANDARD FEATURES
* Green phosphor screen.
* Conventional keyboard legended for all

functions.
* 10 user memories for transmit text

preparation.
* Transmit/receive CW (morse) and RTTY

(teleprinter).
* Fixed text stores.
* Char by char. and 'page' transmission modes.
CONTACT US TODAY at POLEMARK Limited. Lower Gower Road. Royston, Herts. SG8 5EA. Tel: Royston (0763) 47874 or call at one of our dealers listed
below:-

Northern Communications,
299-303 Claremount Road.

Claremount. Halifax, West Yorkshire
Tel: Halifax (0422) 40792

* AMTOR/ASCII modules (C28):-
(Available Summer '83)

* FEC, ARO and 'listen' modes.
* ASCII transmit and receive.
* Automatic PTT line.

* Full duplex working.
* Users callsign programmed.
* Self check facility.
* Printer port (parallel, centronics

compatible).
* External video port.
* PTT control.
* Phase coherent AFSK generator.
* Real-time clock. in the Autumn.

South Wales Communications Ltd.,
Graig-y-Master.

Penycaemarw, Nr. Usk, Gwent.
Tel: Wolvesnewton (02915) 552

* STOP PRESS: SSTV board to be available

Amateur Radio Exchange.
373 Uxbridge Road,

Acton, London.
Tel: 01-992 5765
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Technicalities
Ultra cheap, high
performance PAs.

Super -regeneration
re -visited for 23cm.

By Frank Ogden G4JST

Sitting here, bashing out this
regular column, I feel that I must
give the impression that everything
I do works 100 per cent first time.
This, I must assure you, is at least
ten million miles from the truth.

In reality, it's hard slog with
projects seldom, if ever, springing
into life at switch -on. I must state
though that if logic (of the thought
kind) has been applied in the
design, most things work eventual-
ly. Beyond the wiring of a main plug
(99 per cent success rate) a new pro-
ject will nearly always need some
adjustment while I find that I am
forever thinking of new ways to ad-
just old ones. The topics for the col-
umn this month are non working
proof of fallibility.

An HF power device
for 88p

Our Project Omega all mode HF
transceiver system calls for the
design of both a QRO and a QRP
output stage. This translates to out-
put power requirements of 100W
and 5W respectively. Furthermore
the linearity of the output stage must
be flawless, deliver the rated power
over the range 1.8 to 30MHz, if
possible produce little noise in the
output spectrum and, last of all, not
cost and arm and a leg to build.

The obvious thing to do would
be to press some of the 12V 2m FM
transistors into HF linear service.
They are relatively cheap and ob-
tainable and very efficient over the
HF band. Unfortunately, devices
such as the 2N6084 are ballasted
sufficiently to avoid 'hot spotting' on
the silicon die but not enough for
really good linear service.

They are also relatively fragile.
The collector base breakdown
voltage is low, and if exceeded for a
long enough time, will surely result

Output 5011

EVE

BOO° transmission Trifilor transmission Bill nr tran mission
line transformer line transformer line transformer

Fig. 1. 100W broadband HF amplifier. The total cost is around £12 but
there are problems though. See text.

Ferrite core.
10 x Neosid( 28-012-31

B

in device failure. Given the induc-
tive transformer arrangements
typically used in HF linears, the
chances of an energy bolt smashing
a junction to bits is very real.

There are a number of HF SSB
devices on the market which are
very robust but just look at the
price. Quite ridiculous. My answer
is to use gangs of cheap, plastic
packaged MOSFETs in conjunction
with power splitters, etc, to bring
the total power up to the desired
level.

I have given a 'for instance' in
Fig. 1. Each transistor is a VN66AF
power MOSFET costing around 85p
each. Manufactured by Siliconix,
the same basic chip is used in the
company's stripline package VMP4.
Individually, the transistors will
pass up to 2A of drain current, stand
off up to 60V across the channel and
show similar RF characteristics to a
bipolar transistor with an Ft in the
600MHz region. All in all, the basic
chip RF specification is excellent
although the device's plastic
package does pose a few problems
when you want it to do something
more interesting than drive a print
hammer.

Here is, roughly speaking,
where I came in. I haven't got the
eight transistor £12 HF amplifier to
work properly yet. No matter what I

do, the wretched thing takes off
around 70MHz and oscillates very
robustly indeed.

This particular prototype has
been contructed with the main out-
put transformer consisting of two
stacks of five ferrite ring cores each
with two transistors at each corner.
The two single turn primary win-
dings emerge at opposite ends of the
core stack to connect with the
paralled drains.

I have had the design working
briefly but the whole thing is unduly
fussy about layout, and absolute
symmetry of design is quite critical.
The transistors themselves need
either to be very carefully matched
(you try getting eight the same!) or
fitted out with individual bias pots
which is a hassle. However, the
possibility of a really good HF amp
for next to nothing will keep my
mind applied to the project and I
will let you know the secret of suc-
cessful design when I have found
out myself. In the meantime, how
about someone at the Siliconix
Swansea application labs taking up
the problem? Or anyone else for
that matter. One thing is sure. Once
the design is cracked, it is in-
conceivable that anyone would want
to build HF gear with anything other
than plastic packaged power
MOSFETs.
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To ALC
circuit
point A

Input
80mV
1.8 to
30MHz

20t tapped at Lt Irom supply end
on Neosid 28-002-31 core

320t tapped at St on
Neosid 28-002-31 core

RFC

VB

2 x 10k pre-set

10n 16t on dust .=.
core 0 8

See text
I
i ILL.

C a' SOp
1I See text k /7777'

I Twisted pair
i

I
transmission
line transtonner
121 on 28 002 31
Neosid core

Vs
Point A

1N914

Fig. 2. QRP output stage (SW) of Project Omega. The basic response
is 1 to 120MHz but see text.

820

Tritilar transmission line
transformer.

I 
10n

0 0 0

2 x1N914

a.100n
100n T't I11°125

/47

+12V

i560 2k2

47/25
100n 1k

/1771

Output

+12V

And some success

One reason that makes me press
on with the system outlined above is
the unquestionable success that I
have had with straightforward single
ended and push-pull MOSFET out-
put stages. They are great. They are
almost indestructible - SWR pro-
tection is completely unnecessary -
and they possess excellent linearity
with almost total frequency gain
flatness. The Project Omega QRP
output stage is shown in Fig. 2. To il-
lustrate a point, the basic circuit
with its transmission line
transformers exhibits a 3dB point at
120MHz. Voltage gain from the in-
put of Q2 to the output, is flat to all
intents and purposes from 1MHz to
100MHz at + 26dB. Saturated out-
put power is around 6W with a 12V
supply.

The intended application called
for a total voltage gain of around
501B or perhaps slightly less. At the
same time, a voltage controlled gain
element was required for ALC and
drive control purposes. The dual
gate MOSFET Q1 was added to pro-
vide this. Although the broadband
stage gain is around 23dB on the
lower HF bands there is some rolloff
on 15 and 10 metres. This is due, in
the main, to the self capacitance of
the 3SK45 device. Rather than add a
further transistor to the strip, I

decided to sacrifice the gain flatness
of the power MOSFET parts by put-

ting in a peaking network between
the driver and output stage. This
puts a bump in the gain towards
30MHz. The 'C' part of the peaking
network is made up of the capacity
between the drain tab on Q2, the in-
sulating washer and the heatsink. I
should have said before. The stand-
ing current of Q2 is in the region of
200mA (Q3, Q4 total 100mA) to that
things would get too hot without a
heatsink used for these devices.

The design of the PA strip will
be covered in greater detail within
our Project Omega series, probably
in the October issue of the
magazine.

23cm superregenerator

Once again, this project falls in-
to the category of "in need of further
development" but is interesting all
the same. What I have in mind is
this: a cross town chat box using
23cm operating frequency, around
six transistors (cheap ones) an audio
IC and not much else.

The people who are used to buy-
ing their Japanese technology off
the shelf of their local 'emporium'
will probably pour buckets of scorn
of the idea of an AM (yes, amplitude
modulated) superregenerative (SR)
transceiver for the band. I say, stuff
them. It's great fun making
something simple once in a while
and it should be a quick way of fill-
ing the 23cm amateur band with

signals before the Ministry of
Defence takes it over for good.

This type of circuit has got itself
a very bad name beacuse a) it tends
to radiate and b) has a selectivity
about as wide as a barn door. What
may not be appreciated is that the
basic circuit is highly sensitive and
also enjoys a commendable level of
automatic gain control. What I pro-
pose is the construction of a
Gigahertz SR set brought bang up
to date with modern components.
My aim in writing this is to prod
someone else into a few experiments
so that I have got another station to
work, preferably in the Haywards
Heath, West Sussex area! First, I
will refresh a few memories about
how SR detectors work.

The principle

The basics of an SR system is
shown in Fig. 3. A high Q, low loss
tuned circuit is closely coupled to
the input of a low noise amplifier.
Part of the output of the amplifier is
coupled back to the input tuned cir-
cuit, the tank, in phase. The amount
of coupling, in phase with the input,
is adjusted to maintain the circuit in
oscillation but no more. A third win-
ding, this time closely coupled is us-
ed to inject signal energy into the
tank circuit.

There are two remaining
elements to an SR system. The first is
a low frequency ( 1MHz) quenching
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Fig. 3. The basics of a superregenerative DC supply
receiver system

Electronic switch

RF input

AF output

oscillator and the second is a means
of detecting the presence of RF
oscillations in the system. In prac-
tice, the quenching may be done by
a secondary oscillatory loop
switching on and off the first one.
Similarly an RF oscillatory state may
be detected by the non -linearity of
the oscillator transistor itself, ie
looking for a change in collector
current with oscillation.

This is how it works. The RF
oscillator/amplifier is switched
regularly on and off by a low fre-
quency source. At the moment im-
mediately after switch -on there is no
RF voltage present in L I save the
random voltages associated with
thermal noise. This noise will be
amplified by Al and the output
transferred, in part, back to LI.
Because L I is a selective tuned cir-
cuit, only random noise voltages
very close to resonance will find
their way back to the input of A 1
which are subsequently re -
amplified and so on. Eventually,
after a comparatively long build-up
period, sustained oscillation will
result.

The time taken to reach sustain-
ed oscillation is dependent on the
loop gain (which should be as low as
possible but compatible with
achieving oscillation) and the Q of
the tank circuit. If an RF signal at
the resonant frequncy of the tank is
coupled in, then the build-up of
oscillation will occur much faster
than when the cycle is initiated
purely by thermal or device noise.
The cycle is illustrated by the traces
of Fig. 4. The RF envelope, controll-
ed by the switching of the quench
circuit, gets bigger quicker when an

on frequency signal is present.
The sensitivity of even a simple

circuit can be very high indeed. To
some extent, it is dependent on the
quench frequency which should be
as high as possible, although the
period should be of sufficient dura-
tion to allow the RF oscillations to
damp down to below thermal noise
in the quenched state. Thus, the
maximum useable quench frequen-
cy depends on the Q of the tank cir-
cuit.

In practice, it is better to build a
separate quench oscillator circuit
which then provides direct swit-
ching for the RF oscillator circuit.
There is another point. The
recovered AF output from super -
regenerative detectors is quite low,
typically in the region of a couple of
millivolts. This will be superimposed

on a quench waveform of more than
500mV with a typical circuit. The
AF amplifier should be capable of
filtering out the quench signal,
otherwise it might block.

Fig. 5 shows the receiver system
testbed with which I have been ex-
perimenting. Obviously this
represents purely the receiver core
but it has to be right before pro-
ceeding further. To date, I have got
the thing running efficiently to
around 700MHz in the SR mode.
The quench oscillator, Q I, provides
a quench signal in the region of
1MHz. It seems a bit reluctant to
provide SR detection at 1300MHz
although it will oscillate up to
around 3GHz on carrier wave only.
I will keep you posted on my work.
To anyone with an interest in this,
please keep me posted on yours.

Trace 1

Trace 3a

Trace 2b

Trace 3b

Rise and tall times due to 0 pot oscillatory circuit

Fig. 4. Typical super regenerative wave forms.

Average
level

TTAverage
oq level

Quenching or
switching
waveform.

Super regenerat ive
traces with no
signal present

Superregenerative
traces modified
by presence of
signal
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Fig. 5. 23cm Super regenerative test circuit.
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WRFC `copper wire
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To oscilloscope

. MELECTRONIC
 SERVICES

2 ALEXANDER DRIVE, HESWALL, WIRRAL, MERSEYSIDE, 161 6XT
Telephone. 051-342 4443. Telex. 627371.

PRICES EXCLUDE VAT-U.K. CUSTOMERS PLEASE ADD 15% VAT

CRYSTALS MANUFACTURED TO ORDER TO AMATEUR SPECIFICATION
6 to 9.999khz HC13 U £32.80 1.5 to 2 59MHz I fund) HC6 U E5.36
10 to 19.99kHz HC13 U 2.6 to 21 MHz Ifundl HC6 U E4.87
20 to 29.99kHz HC13 /U E23 08. 3.4 to 3.99MHz (fund) HC18 & 25 U E6.75
30 to 59 99kHz KC13/U E21.73 4 to 5.99MHz (fund) HC18 & 25 U £5.36
60 to 79 99kHz £15.69 6 to 21MHz (fund) HC6, 18 & 25 U E4.87
80 to 99.99kHz HC13/U £13.08 21 to 25MHz Ifundl HC6, 18 & 25 U £7.31
100 to 149.9kHz HC13 /U C11.32 25 to 28MHz Ifundl HC6, 18 & 25 U £9.00
150 to 159.9kHz HC6 /U E11.32 18 to 63MHz 13 0/T) HC6, 18 & 25 U E4.87
160 to 399.9kHz HC6/U £7.83 60 to 105MHz 15 0/T) HC6. 18 & 25 U E5.61
400 to 499.9kHz HC6/U £7.00 105 to 125MHz 15 0/TI HC18 & 25 U £8.44
500 to 799.9kHz HC6 /U £7.83 125 to 147MHz 17 0/TI HC18 & 25 U £11.25
800 to 999.9kHz HC6 /U £11.01 147 to 175MHz 19 0/TI HC18 & 25 U £12.66

1 0 w 1 499MHz HC6 /U £11.25 175 to 250MHz (9 0 TI HC18 & 25- U £13.50
TOLERANCES: Up to 800kHz -Total tolerances - 100pm 0°C to  70°C

Over 800kHz - Adj. tot. 2Oppm, Temp. tol = 3Oppm - 10°C to  60°C
Unless otherwise specified fundamentals will be supplied to 30pf circuit conditions and
overtones to series resonance.
DELIVERY: 1MHz to 1051s1Hz -4 / 6 weeks, other frequencies -6/8 weeks. Prices shown are
for -one off" to our standard amateur specifications, closer tolerances are available. Please send
us details of your requirements.

COMMERCIAL AND PROFESSIONAL CRYSTALS
NEW FASTER SERVICE

We are now supplying crystals to most commercial and MIL specifications the range 1MHz to
60MHz, ordered in small quantities, within 2; weeks AT NO EXTRA CHARGE. We also have an
even faster EXPRESS SERVICE for that very urgent order. We can also supply crystals for
commercial applications e.g. Microprocessor, TV etc at very competitive prices. Let us know your
needs and we will send a quote by return, alternatively telephone or telex our Sales Engineer
Mr Norcliffe who is normally available in the office for technical enquiries between 4.30 and
6.30 p.m.

DOUBLE BALANCED MIXER
We are now stocking two new double balanced mixers which are pin compatible with both the
MD108 we used to stock and also the SBL 1. but have much superior specifications covering
500kHz, to 500MHz. The M8 is hermetically sealed @ E7.83
The M18 is non -hermetically sealed @ E6.09

4 METRE. 2 METRE AND 7 CENTIMETRE STOCK CRYSTALS
We stock crystals for 70 26MHz on 4m. On 2m we stock RO thru R8 and S18 thru S24 For 70cm
we have RB0 thru RB15 plus SU8, SU18 & SU20. For full details of the above stock crystals plus
details of our Converter, Marker and Alternative IF crystals, crystal sockets and our AERIAL
RANGE see April. 1983 Radio Communication, page 294 or send SAE to the above address.

Please help me to get your favourite
Radio Amateur Magazine out on time by
submitting your advertisement copy on
the dates shown below.

Remember setting is FREE if you meet
the setting dates.

Issues

September '83
October '83
November '83
December '83
January '84
February '84

Setting Dates

July 5th
July 29th
August 26th
September 30th
October 28th
November 25th

Complete
Artwork

July 15th
August 8th
September 5th
October 10th
November 7th
December 5th

Phone me Lynn Collis
on

01 437 1002
to discuss your copy details.
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South Midlands
SMC YOUR SINGLE STOP SOURCE FOR RECEIVERS,

FT902DM Inc all filters £885 inc.

FM MOBILES for 2m or 70cm

2m FT23OR
£255 inc.

70cm FT73OR
£299 inc.

FT980 COMPUTOR AIDED TRANSCEIVER
£1250 inc.

FT77 MOBILE TRANSCEIVER £515 inc.

MULTIMODE PORTABLES for 2m or 70 cm

2m FT29OR 70cm FT79OR
£255 inc. £349 inc.

SMC FOR 2 YEAR YAESU GUARANTEE, FREE SECURICOR DELIVERY, FREE
SMC SERVICE

Free Securicor delivery on major equipment.
Access and Barclaycard over the phone.
Biggest branch agent and dealer network.

Service contract at £4.49.

FREE FINANCE
On many regular priced items SMC offers
Free Finance (on Invoice balance over £120)
20% down and the balance over B months or
50% down and the balance over a year.
You pay no more thanrice"

GUARANTEE
Importer warranty on Yaesu Muses products.
Ably staffed and equipped Service Department.
Daily contact with Yaesu Musen factory.Securicor 'B. Tens of thousands of spares and test equipment.Biggest stockist of amateur equipment. the cash p Twentyfive years of professional experience.

S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, SO4 4DP, ENGLAND,
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton

11
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Communications Ltd.
TRANSCEIVERS, ANTENNAS, TOWERS, MASTS, CABLES, ETC.

HANDHELDS for
2m or 70cm

2m FT208R
£199 inc.

70cm FT708R
£229 inc.

FRG7700 £355 inc.

7700 THE ONE WTH FM!
MEMORY VERSION £399

FT726 MULTIMODE £699* inc.

c/w 2m fitted. 70 cm, 6m 2HF Modules optional

COMMUNICATION RECEIVER:

NRD515 £985 inc.

ANTENNAS VHF FIXED
JAYBEAM

ANTENNA ROTATORS
HY GAIN

4Y/4M 749 4 element 2.3M aBo
LW5/2M tag 5 element 1.6M 7 8dB0

29.90 2.20
14.37 2.50

KR500 Kenpro. Elevation Meter calb 0 90
9508 Channel Master. offset

112.12 Free
80.21 Free

12400 Vertical 10.15.20 14011 50.80 2.75
14AV0/WI3 Verbcal 10.15.20.40 18.0'H 64.40 2.75
IFIAVTPAS Verbcal 10.15,2040.80M 25.0'9 113.85 2.75

LW8/2M Tag. 8 element 2.8M 9 5080 17.82 2.50 9502B Channel Vaster. onset 58.92 Free 148.40
LW, 0/2M Yap 10 element 3.55M 10 5080
LW113/2M Tagi 16 elemen1 6.54M 13 40130

24.15 2.50
35.07 3.20

KR250 Kenpro. Bell type
AR40 COE Turn and Push control

54.91 Free
90.85 Free 18V Vertical 10.15,20.40.80M 190'8 36.22 2.75

10384 3 El. 99g. 10 metres 17 O'LE 8 013 67 55 3 50
149/3M Tag. 14 element 534M 12 8dBd
P8M10/2M 10 ele Parabearn 3.93M 7084

36.23 3.20
44.85 3.20

KR400FIC Kenpro Round met* 360
GD45 COO 8 x 4 cm meter readout

114.94 Free
136.85 Free

105BA 18 5'LE 240'8 155.25 3.95
153BA 1 EV:gg: ;°5 21,1' 230LE 12 O'B 90.55 3.50

PEIM14/2M 14 Me ParMearn 5.95M 13 70130 55.77 3.20 KR800RC Kenpro Round meter 360 136.30 Free 1558A 5 Ele Yap l5 meet*: 24 5'LE 260'B 236.90 5.90
04/2M Cluad 4 element 1 5M 9 4080 29.32 2.50 Ham IV CDE 8 .4cm meter readout 258.75 Free 2038A 3 Ele Y49 20 metres 35 O'LE 16.013 178.25 4.90

20454 4 Ele tap 20 metiers 36 5'LE 26 O'B 286.35 7.30
06/2M 0.06 element 25M 10 9061, 39.10 2.50 72% CDE 8 4crn meter teaclout 327.75 Free 205BA 5 ES l'agi 20 metres 36 5'LE 34 O'B 396.75 9.40
08/2M Ouad 8 element 354M 11 9080
05/2M Vag 5 over 5 slot 1.6M 100130

0812M Tag' 8 over 8 slot 2 8M 11 1050

44.85 2.50
25.30 2.50
34.50 2.50

KR20000RC Kenpro Heavy Duly Round meter
360

314.52 Free 40284 2 Ele Yogi 40 metres 43 O'LE 160'B 247.25 6.50
20384 3 Ele hag. 20 metres 35 O'LE 16.011 178.25 4.90

36 5'LE 26.0'B 286.35 7.30MggEl:'N:"n:,2,: 36 5'LE 340'8 396.75 9.40
5%V/2M Vag. 5 ele crossed 1 7M 7 &Jed
8%Y/2M Vag. Bete crossed 28M 9 5d80

29.17 2.50
35.65 2.50

402B8 2 Ele Yagi 40 metres 43 O'LE 160'B 247.25 6.50
DBIO/t5A 3 Ele Ya ' 10-15M 23 OLE 13.08 198.95 4.80

10%Y/2M Yagi 10 ele crossed 36M 108d80 48.00 2.50 ROTATOR ACCESSO R I ES TH3.1NR 3 Fie Yap. 10-15.20M 24 i'LE 12.011 202.40 3.50
TH2MK3 2 EM Vag. 1015-20M 27 31E sae 15905 3.50

PI/NIB/70 18 ele Pestle./ 28M 13 5080 32.20 2.50 9523 Support Bearing Upper type 15.81 2.50 TH3MK3 3 Ele 049 10't 5'20M 27 O'LE 140'8 274.85 5.30
PB/A24/70 24 Me Parabeam 4 5M 151080
LW24/70 Vag. 24 element 51M 14 6080
MBM28/70 28 ele Multibearn 1.25M 11 50130

42.55 2.50
2702 2.50
21.27 2.50

65050 Rotary Beartng Kenpro Takes 1'w m,
KC038 Lowe, Mast Clamp for KR400. KR600
RC5W 5 Way For 6830. AR40. 571. KR400RC

13.74 2.50
12.07 2.50

P/M 0.37

1115500 "Thunderbool" 5 Ele 31 O'LE 180'8 419.75 6.70
1.165)(5 "Thunderbrol" 6 Ele 31 24.013 396.75 8.50
187000 -Thunderftd" 7 EN 31 0.LE 20TR 511.75 8.75
HYOLIA0 2 Ele Ouad 10.15. 2014 13 5TR 8.08 354.20 SOO

MBM48/70 48 ele Multthearn 183M 14 0060 35.65 3.50 RC6W 6 Way For KR250/400/500/600RC P/M 0.51 18TO Dock/ Tape 10 15 20 40 80M t32 121.90 2.80
MBM88/70 88 ele Multibeam 3.98M 16 3080
609/70 Yaw 8 ele crossed 15M 100130

48.87 2.50
42.55 2.50

RC8W 8 Way For C045. Ham 4. T20. KR2000 ORC P/M 0.55
Carnage on 0018101 cable Cl 80 up to 20 mfrs. over 20 mIrs C2 40 JAYBEAM

2r1/70 Yap 12 ele crossed 26M 12080 52.90 2.50 VR3 Vertical 19-15-2074 DC Short 616 135M 46.00
189.75 :.12TB3 3 Ele 74910-15-20M 146TR 141'8

CR2/23CM Corner reflector 0.76M 13 50130 40.25 2.50 ANTENNAS VHF MOBILE
SMC2OW Element 144MHz 1/4 wave 008'. 2.30 1.50 MINI BEAM
SMC2NE Element 1444AH7 5/8 wave 3 008. 6.90 1 80 Ca Vertical Mmtature 10-15.20M 81b 11 5'1159.00 2 50

001 'TAM Ouad beam 10-15.20M 110'LE 4.513 139.00 4.00

SMC-HS
SMCGDX1 Discone 80-480MHz 30EP 3.3'40.25 2.50

SMC2VF Element 144MHz  wave
SMC78F Element 144MHz 7/8 wave
SMC78B Element 144MHz 7/8 wave
SMC88F Element 144MHz 8/8 wave

3 OdEff 11.50 1.80
4 508'. 13.80 2 00
4 5013'. 13.60 2.00
5 2013' 18.60 2 00

G4MH MINI BEAM
Min' Beam 10-15-20M 82 50 4.00

SMCGX2 D'acone 50-480MHz 306'.
GDXA Dmone 100440 MHz 30E1'

62 49.45 2.50
33.75 2.50

SMC258 Element 432M8y 2 a 5/8
SMC358 Element 432MHz 3.5/8

5 5dEff. 12.65 1.80
6 308. 16.85 1.80 SMC TRAPPED DIPOLE

SMCVHFL Disco. 65-520MHz R. only
SMCGP23 Colinear 2M 3 ...wave 7808'

50'15.70 2.50
146 39.85 2.50

SMC7ON2M 2M 2 7dB' 70cm
SMCHS770 114/432 cluptemr 50W 3008 tsMal'on

510B'. 16.85 1 BO
15.35 1 50 10-80M 119' Potted Traps.

SMCGP144W Colinear 214 Mutt. .. wave 6 5013,
SMCGP2M % wave c/w ground plane 3 408'

102'27.60 2.50
4.6'18.00 2.50

SMCGCCA Gutter clip .% mIrs Cab*
SMCSOMN Magnetic base c/w 4M GM'S

9 95 1 80
9.95 1 80

SMCTD/HP 14SWG F1/1) cu traps 1000W PEP 43.41 2.50
SMCTO/P Portable co/ten/ten° 75' cm. 59.80 2.50
SMCHPT Nigh Poser 7M/1: 1000W Per pair 15.52 1.80

SMCSOI 44 2M Swiss Ouad for vertical mounting 57.50 2.50
SMCGP432% Cohn., 70cm 3.t. wave 6 808'.
SMC702V Colinear 2808'o 2M. 5.7081. 70cm

5 6 29.90 2.50
36'29.93 2.50 ALL PRICES INCLUDE VAT SMC-HS ANTENNA

SMCHFSV Vertical 10.15.20.40.60M 157 54.80 2 50
SMC2HB6 6M HB9CV 2 Driven elements
SMCHS770 144/432 DuPleser 50W 3008 .50,51.0,1

19.95 2.50
15.35 1.50 CARRIAGE PRICES MAINLAND ONLY SMCHF5R Radical kit loaded 6 5 - 73 34 90 2.50

SMCHF3VNB Vertical 10-18-24M 1000W PEP 51.35 2 50

FINANCE, INSTANT H.P. MAIN DISTRIBUTOR WARRANTY, CREDIT COVER.
IMMIN

VISA

SOUTHAMPTON LEEDS CHESTERFIELD BUCKLEY STOKE GRIMBSY JERSE/
SMC LId SMC (Leeds) SMC (Jack Twendy) Ltd SMC (TMP1 SMC (Stoke) SMC (GrtmbSyl SMC (Jersey)
36-38 Rumbridge Street
Totton. Southampton

257 Otley Road
Leeds 16. YorkShire

102 High Street
New Whittington. Chesterfield

Una 27 Rini old Lane
Buckley. Clwyd

76 Hgh Street
Talke P.15. Stoke

247A Freeman Street
Grombay, LinCS

1 Belmont Gardens
St. How, Jersey

Southampton (0703) 867333 Leeds 105321 782326 Chesterfield (0246) 453340 Buckley (02441 549563 Ktdsgroye (078161 72644 Gnmbsy10462159388 Jersey 10534) 77067
9.5.30 Mon -Sat 9.5.30 Mon -Sat 9-5 Toes -Sat 9.30-5 30 Tires -Sal 9-830 Toes -Sal 9.30-5.30 Mon -Sat 10-7 Mon -Sat

Edinburgh Jack GM8GEG
SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES

(031-657) 2430 Day Bangor John G1 3KDR (0247/ 55162 Neath John
(031-655) 2420 Eve Tandragee Mervyn G13WWY 10752) 840656 Stourbrldge Andrew

GW4F01
10639) 2942 Eve
(0636)52374 Day
(03843) 72632
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Practicalities
An occasional series.

By Ian Poole G3YWX
Very often in the field of amateur radio a few practical hints and tips can save a great deal of time wasted

in finding out why a particular circuit does not work or in experimenting in finding out the best way of
tackling a problem. It is hoped that it will be possible here to pass on a few practical ideas to cut down this

time spent on wild goose chases and also to improve the overall results and appearance of the finished
projects.

ATU coils
One piece of equipment which almost any amateur
station will possess is an ATU to match the aerial
system to the transmitter, reducing SWRs and
increasing the power transfer. SWRs below 2:1 can
easily be tolerated as the output stages will normally
withstand this sort of mismatch and it only
represents a power loss of 0.5dB. However, as the
SWR increases damage to the PA transistors
becomes more likely if no protection is provided, or if
valves are used excessive dissipation within the valve
will cause reduced life. In addition to the possibility
of PA damage, as the SWR increases so the
efficiency falls, making some form of matching unit
essential for most aerial systems. The availability of
the parts for ATUs is becoming increasingly poor.
While little can be done about such components as
the switch and the variable capacitor, it is possible to
make a very acceptable coil former which cannot
only operate well but can also look very professional.
The actual former is constructed from a length of one
and a half inch plastic waste pipe about six inches
long which cna be obtained from almost any

100p

Widespaced

V

Fig. 1. Circuit diagram
of A.T.U.

".'

plumber's or DIY shop. Next a helical groove about
1 /10th of an inch deep should be cut with a pitch of
approximately ten turns per inch to take the wire
which should be 18 swg or thicker. This can be done
either on a lathe if there is access to one or a friendly
lathe operator, or by carefully using a file. For the coil
to be incorporated in a circuit such as that shown in
Fig. 1 about 40 turns should be sufficient. Two holes
can be made in either end to terminate the wire as
shown in Fig. 2. Taps should be placed at intervals of

Fig. 2. Method of anchoring wire at either
end of coil.

one turn for the first few turns and then slowly
increased. The actual positions of the taps can be
altered if there are not sufficient positions on the
switch after the unit has been tested in order to
obtain the best SWR.

A simple check for transistors

Most of us will have been in the situation of requiring
a simple and quick check for a transistor. While there
are several transistor checkers on the market they
will tell us far more than we normally need to know,
besides which they cost money! Several years ago I
learnt a very simple check for the basic functioning of
a transistor which despite its simplicity has not yet
let me down. If one looks at the basic construction of
a transistor as shown in Fig. 3 it can be seen that
there are two PN junctions which can be represented
as shown in Fig. 4 for the purpose of this test. While
the example shows an NPN transistor the same will
hold for a PNP device except that the polarities will
be reversed. It is now an easy matter to check the
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base -collector and base -emitter junctions with an
ordinary test meter on the ohms range. Each junction
should be checked in both forward and reverse
directions. The readings which should be obtained
will vary dependent on the type of meter used and
the type of transistor. Normally one should expect to
see a reverse resistance of greater than 10M for a
silicon device and about 1M for a germanium device.
If the device is a power device then these values will
be less. In the forward direction one would normally
expect to see a resistance of about 1K on a low
ohms range on the meter but this is very dependent
on the meter itself. Provided there is a large
difference between the forward and reverse
directions then the junctions should be intact. Finally
a check should be made between the collector and
emitter to ensure that the base region has not been
'burnt' through. The reading obtained in both
directions should be of the same order as the value
obtained when measuring each junction in the reverse
direction.

Fig. 3. Construction
of a transistor.

Collector

Base

V
Fig. 4. Diagramatic
representation of a
transistor as measured
by a test meter.

Emitter

Front panel labelling

One of the problems of building one's own equipment
is that whilst it is possible to construct an excellent
piece of equipment from the electronics point of view

it will very often lack the professional finish because
of the lack of mechanical facilities. One way in which
this can be improved is by improving the front panel
labelling. This can easily be accomplished by using
Letraset. The main draw -back with this is that it rubs
off fairly easily but this can be easily overcome by
covering the whole of the front panel with clear
fablon to give a hard wearing and professional
looking finish.

Boards for prototyping

So many prototypes end up in dreadful messes, and
probably not working, or at least not as well as they
might because of this. I am a great believer in the
fact that if you can see what you are doing then the
chance of making a mistake is much less. Having
tried many methods, from stick -on -tracks on a PCB to
the proverbial rat's nest where a 'ball' of components
grows, the best one which I have yet found is plain
0.1 inch matrix or veroboard and the corresponding
pins. Using this one is not constrained by the tracks
of the tracked versions, and it is possible to lay out
the components out in a manner which resembles the
circuit diagram, which I find reduces the number of
errors made and makes the job of tracing the circuit
through later that much easier. In addition to this I

mount all the resistors, capacitors and other similar
components on pins which makes their replacement
easier and keeps all the intercomponent wiring to the
reverse side of the board. Using this method of
construction it is possible to make a very neat,
compact and reliable prototype.

Preventing moisture entering coax

Several years ago a friend of mine erected a superb
40 metre dipole. No expense was spared - hard
drawn copper wire was used together with glass
insulators at either end, a porcelain dipole centre, and
the coax was the semi -air spaced type with the air
space holes running the full length of the coax. All
went well, DX was contacted on both 7MHz and
21MHz until one day when it rained. The water
droplets clung to the wire and ran down to the
lowest point on the wire which was at the centre
where the coax was connected, and entered the air
spaces in the coax. It then proceeded to flow all the
way down to the shack where it formed a pool on
the floor. The moral of the story is that one should
always seal the remote end of a length of coax if it is
going to be exposed to any form of weather. In
practice there are two ways of preventing moisture
entering the feeder. The first is to seal the end with
some form of flexible sealant; I personally have found
that something like Evostick applied generously round
the whole of the exposed end of the cable works
very well. It is worth emphasising that not only
should the dielectric spacing the two conductors be
protected but also where the outer insulation is cut
back as water entering here also will work its way
back slowly. The precaution which should be taken is
to run the cable as shown in Fig. 5in order to prevent
any water which does manage to enter the cable
from passing down it any further. It is very
worthwhile taking precautions against letting
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Fig. 1. When connecting
coax to an external
aerial be sure to use a
sealant to avoid
moisture getting into
the cable. Additionally put
a loop of wire in the
feeder at the aerial end
to make it harder for
water to run down
the coax inner.

Aerial

Mast

Sealant

Feeder

Aerial element

Seal cut

Feeder

Aerial boom

Mast

moisture enter the feeder as comparatively small
amounts accumulating over the years will slowly but
steadily build up the losses to a point where the cable
becomes unuseable and has to be replaced which can
become very expensive if some of the low loss types
of feeder are used. If these precautions are observed
then not only should events like those that I have just
recounted be avoided but also the life of the feeder
should be extended.

Soldering TV connectors

Have you ever been caught soldering those TV style
coax sockets and found that having made a good

soldered joint the plug would not fit because the
plastic holding the centre pin had melted and the pin
become displaced. It is not always easy to make a
good joint by quickly dabbing the soldering iron onto
the wires to be soldered and therefore any way round
the problem help. The problem can be overcome to a
large extent by connecting a plug into the socket.
This has a twofold effect, firstly to increase the
thermal capacity of the whole unit, and secondly to
keep the centre pin in place if the plastic does melt.
One does have to be a little careful not to melt the
plastic in both connectors. This does solve the
problem in most situations, or at least this is what I
have found.

PROP A L BAILEY G3WPC WPO COMMUNICATIONS

KITS KITS KITS
ANNOUNCING ACWOR CW/SSB HIGH PERFORMANCE TRANSCEIVER
KIT- as currently being described in Ham Radio Today. Full OSK CW. 5 or 50
Watts. All bands. Woodpecker blanker. 1 2v operation etc etc. Main i.f. pcb kit
now available at E69.50 inc. Very comprehensive detail for all modules to suit
your constructional level. Total cost for all options will be around £250. less for
CW alone. or only some bands.
HAVE YOU BUILT THE DSB80 YET? Over 100 of these little transceivers
sold - see previous ads for more details. 80 or 160 Meter version now avail-
able as kits. Both at £37.45 Inc for full pcb kit with reduction drive. VFO
caoacitor etc.

ACTIVE AUDIO FILTER - 7 position switchable unit for SSB and CW. Low
level AF in and out. +12v operation. Great with the DSB80/160 or the HP
Transceiver (see July Ham Radio Today). Full kit with rotary switch only E15.45

HF FOR VHFers- a FIRST with a 2 metre to 20/15/10 metre TRANSVER-
TER KIT. To be described in August Ham Radio Today by G4DHF. Use that
expensive VHF Multimode with all its facilities as a driver with RF input from
0.3 to 10 watts at VHF. 3 watts pep output HF (or drive a linear with this to
400W). +12v operation. Complete Kit (2 pcbsI only E61.00 inc excluding con-
version crystals. These are available from OSL Ltd at £5.23 each Inclusive.

(Kit available July to coincide with article - beat the rush with an order
now!)
2 METRE FM RECEIVER -our popular kit costs ONLY £30.65 including S20
crystal. 6 channel max <0.2V sensitivity. Helical RF filter. 10.7MHz roofing
filter. 455kHz ceramic filter. Prewound inductors. +12v dc operation.
CAPACITY ADD-ON UNIT (Sept 82/May 83 RadCom) - very popular unit for
turning your DFM into a Digital Capacitance meter. Kit with case only
£13.65 inc.
VHF PRESCALER - lots of these sold at only £5.49 inc for the kit including
case' Divide by 10 to 150MHz (usually 200MHz+12v operation.
RX8O ATU - as in Aug 82 RadCom. SWI or ORP Antenna Matching Unit. Kit
complete with case. capacitors. toroid. wire. knobs etc at £25.32 inc.
IAMBIC KEYER - ready built and cased keyer for PP3 or +12v use. Solid
state auto polarity keying. Needs a paddle such as Bencher etc. ONLY
£20.65 inc.
2 TONE OSCILLATOR - useful unit for checking out your SSB rig. Ready
built and cased. Switchable tones. priced at £18.65 inc.
ALSO - specialised equipment for the Blind - write for details.
All prices include VAT/ Post. Allow 1-4 weeks for delivery if not ex -stock. we'll
let you know anyway if over 1 week. All kits complete including pots, wire etc
and detailed instructions. RS COMPONENTS range also available to Order.
MAIL ORDER ONLY - CASH WITH ORDER EXPORT no problem SAE for
more details/enquiries please.

20 FARNHAM AVENUE HASSOCKS WEST SUSSEX BN6 8NS

I
F11

THE WAY AHEAD
SLIMLINE MASTS or LATTICE TOWERS

FIXED or MOBILE
YOU NAME IT! WE PROBABLY MAKE IT!

JUST SOME DESIGN FEATURES
 TELESCOPIC AND TILTOVER FOR EASY ACCESS
 VERSATILE WALL OR POST MOUNTING.
 SAFETY LATCH TO RELIEVE CABLE.
 SIMPLE WINCH OPERATION (Single and Double)
 UNIQUE 15FT SECTIONS FOR EASY TRANSPORT

AND MINIMUM LOWERED HEIGHT.
(CAN HELP PLANNING)

 HOT DIP GALVANIZED FOR PROTECTION (BS 7291.
 ENGINEERED TO B.S.I. STANDARDS.

WIND LOADING BASED ON CP3 CHAP V PT 2.

AT MANUFACTURERS PRICES! NO MIDDLE MEN!
A FEW MODELS FROM OUR WIDE RANGE

THE VERY POPULAR SA CO SUPAUNE MAST, Unobtrusive,
.Teiescopk, Mover, up to 31ft.. SM3OWM (Wall Mount)
£230.00. SM3OPM (Post Mounting) £241.00. Optional
Reducer Tube RTI £12.50. Rotor Head RH1 £30.50.
Ground Socket GS1 £23.50.

LATTICE TOWERS - TELESCOPIC - TILTOVER
Post Mounted (PM) Wall Mounting (WMI
Series 1 32ft 8032pm £383.00 i-44.
Series 2 (Heavy duty) 4411 8042prn £481.50

56ft 8052nrn £599.00 .F1 -
OVER 50 TYPES I WE JUST CART GET THEM AU. IN I

Send SAE now 19x61 for details of these and many
A

other Aftron Products. - Callers welcome. Open 4
Mon -Fri Sam-5pm. Sat 9am-12.45pm.

WE DESIGN - WE MAKE - WE SUPPLY. DIRECT
YOU GET BEST VALUE AND SERVICE - SAVE Efts

Prices include VAT & UK Carr. C.W.O.
THE ONLY MANUFACTURERS OF ALTRON PRODUCTS

ALLWELD ENGINEERING
UNIT 6 232 SELSDON ROAD,

SOUTH CROYDON, SURREY CR2 6P1.
telephone:

01-680 2995 124 hr)
01-681 6734
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EINCOMERM
ORUM By Tony Bailey G3WPO

While not wishing to join the Class A
velsus Class B status controversy, I
received some interesting corres-
pondence from Ian Abel G3ZHI,
concerning his quest for the
introduction of a Novice Licence.
Now, while not wishing to decry these
efforts, I would seriously question the
need for such a licence. Compared
with t4ie RAE in its original form, the
existi g multiple choice papers are
not 'at all difficult to pass for anyone
with a medium to serious interest in
the hobby. You are not required to
pass any form of practical exam
(which is a shame judging by some of
the stations one hears), or take the
morse test, so acquiring a Class B
licence is not particularly difficult.
The fact that you then require the
morse test to get on HF is something
we are stuck with I am afraid.

The Home Office does not seem to
think there is enough interest in a
Novice Licence, reading the back
correspondence, although the then
Post Postmaster General did, in 1968,
promise to introduce a form of Novice
Licence very shortly. Taking into
account the current RSGB nego-
tiations with the Home Office
regarding Class B licencees using
Morse code on one or all of the
VHF/UHF bands (as a means of self -
training) I personally can't see a lot of
benefit in a Novice Licence.

The HF bands are already
extremely crowded and the position
will not improve, so the addition of
further stations engaged in very basic
sell -training will not help matters. I
know we all have to start somewhere,
but the overcrowded HF bands maybe
deserve some consideration. At the
risk of being labelled a spoil -sport etc.
my own opinion is that in the interests
of sanity, for HF, the existing Class A
requirements should be the Novice
Licence exam, and that a much stiffer
theoretical, together with a practical
exam of some sort should be intro-
duced for the Full licence. Or in other
words, a form of incentive licencing.

If a Novice Licence is introduced
because of demand, then it should be
for one or two bands only (say 80 and
20 metres), limited to a small segment
of frequency bandwidth, and at a
power not exceeding 25 watts input.

Whether or not the morse test is
still needed is another subject. As I
have said before passing the morse
test does not demonstrate an inherent
ability to use the HF bands correctly.

The Class B licence is a separate
subject - everyone, when arguing
about the limits placed on Class Bs
forgets that the whole purpose of
introducing this licence in the first
place was to encourage the use of, and
experimentation on, the VHF/UHF
bands for those interested in these
frequencies.

I agree that CW should be usable
in some form under the Class B
Licence, but please don't confuse the
B licence with the A licence - they
are intended for totally separate
applications. If people remembered
this then the arguments over the
'lower status' of the Bs would never
have started - this argument is based
on a totally erroneous interpretation
of the purpose of the two Licences.
Many G8/6s I know are far more
technically competent than a lot of
G3s I have come across (including
myself).

If you do want to support a Novice
Licence, then write to Ian at 52
Hollytree Avenue, Maltby, South
Yorks. If you have any strong views on
the subject then write to me c/o HRT.

Moo

.**
,..S U.S..* 

ab

Ca. *IP -
.40...

."

lox

V:"".

aria

"s'n.

A, -

S,,

or;ss:.
tA por.

,er

V" :;V."

vt, 0.
 "..".see. 

V"' `,

' ..W.°4*'' 

, 9,W

HAM RADIO TODAY AUGUST 1983 43



SPECIAL FEATURE

Speech processing. Increase your effective TX output power by more than ten times!

We bring you the complete guide to the theory and practice of punching up your talk power

PLUS

A self build design for a high performance processor

Complete kit of parts available

Intermedial Ltd.
3 Beech Avenue. Eastcote. Ruislip. Middy HA 4 BUG. Tel 01 8664641

PLL TRANSCEIVE
V. F.O.

Converts any surplus radio telephone into a con
tenuously variable F.M. transceiver. Microphone
is connected to unit and a stable 2 metre F.M.
signal is available for driving the amplifier
stages. On receive the unit produces a local

PRECISION LOCATORSET

With the accuracy of a computer program
(tolerance less than .5%). this map and ruler
cannot be compared with ordinary locator
maps

Ruler can be fixed at OTH Size 30 x 42'h
inches, scale 1 3 million Printed in 4 colours
on washable plastic Metal top and bottom
strips Approved for contests  Full directions
Dispatched in sturdy cylinder. £9.90

a\

oscillator signal 10.7MH: below signal frequency
600KHz repeater shift Suitable for other I. F.'s
Extension for digital display Kit includes all
components lexc 3 Xtals and varco) 8 pages
of directions. £17.15 (directions only E0.95)

XTALS 46.56MHz 46.36MHz 43.00MHz £11.50

wescom YACSu
\47/

FACTORY APPOINTED YAESU MUSEN MAIN DEALER

FT980 Full Range
FT77 Full Range
FT101ZD, Mk. 3 (real

bargain)
FT230/730
FT480/780
FT290/790

All Accessories

Frequency Counters by
Yaesu

Let your Spares and
Service problems
become ours.

625 Line FSTV

BEARCAT Main Dealer

TONE Equipment

Self-support TOWERS

E.I.R.P.B.'s

TAMAYA

ROYAL

MASCOT Power
Supplies

CAR TELEPHONES

WESTERN COMMUNICATIONS (GALWAY) LTD.
Unit 1, I.D.A. Cluster Development,
Tuam Road,
Galway, IRELAND

Phone: (0911 55166/55208
N.I. (0009) 55166/55208
International Dial  Int (353)/(9) 55166/55208

C WO All prices rncl VAT p&p (within U K )
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CURRY ON
HAMMING:

Amateur Radio
in India By Thomas E King

VK2ATJ

In this small town in north western
India such an occurrence was a major
media event and reporters came in
droves. A spy story would have made
terrific headlines, but no story
appeared at all, as the man was able
to document that he was an amateur
radio operator licensed by the
Wireless Planning and Coordination
Wing of the Ministry of Communica-
tions. Neither the police nor any of
the reporters had previously heard
about amateur radio.

Today there is a training course
for would-be amateurs in the Punjab!

This incident is not an isolated
event as nearly all Indian govern-
ment officials outside the WPC are
unaware of amateur radio, or that
their own government allows private
licensing of radio equipment. A
normal response to a question posed
about amateur radio in India (and in
most other developing or third world
countries) is "that sort of activity isn't
allowed in this country". Government
officials often look upon the private
use of a transmitter in a developing
country as an anti -social activity.

Fortunately, the Prime Minister
of India, Mrs. Indira Gandhi, is one of
the better informed public officials
on amateur radio as there are two
amateurs in her family. Her son Rajiv
is an amateur, VU2RG as is his
Italian -born wife, Sonia, VU2SON.

While the growth of amateur
radio in India hasn't been
spectacular there are far more
amateurs in this country than in all of
its neighbours combined. The total

In June of 1980, an
Indian working in Iran
fled a rapidly changing
country. He made his
way through Pakistan

and to his home in
Julandar Punjab, where
he set up his amateur

radio equipment
complete with aerial. It
wasn't long before the

police came to the
house, and despite

providing evidence that
he was a licensed radio

amateur, the young
man was arrested as a
spy and taken to gaol.

amateur population in Burma,
Bangladesh, Bhutan, the Maldives,
Nepal, Pakistan and Sri Lanka
numbers well under 100.

January 1, 1923 is regarded as
the starting point for amateur radio in
India. At that time there were 20
British licence holders in the former
colony. The first licence issued to an
Indian was in 1925 when Lokendra
Bos VU2AG, was recommended for
an experimenter's permit by Sir J.C.
Bose, a Nobel Laureate. (It is said that
Marconi himself was enthusiastic

about this nomination). With that
licence VU2AG became the first ham
in Calcutta and the first OM in an
Indian amateur world which is almost
exclusively male. It's almost
exclusively male - but not quite -
because there are over 100 YLs in
India, nearly a fifth of them are in
New Delhi, the country's capital of
four million.

Delhi has a total amateur
population of about 80 hams of which
some 30 are foreigners holding
reciprocal licenses, while Bombay's
ham comminuty numbers about 100.
Madras also has about 100 hams and
India's largest city of Calcutta has
only 20 hams for a metropolitan
population well over seven million
people. Bangalore, a pleasant
industrial city in the south and home
of many electronics companies, has
about 150 amateurs and a very
progressive radio club offering
technical assistance and training
classes.

Clubs

Many Indian amateurs are
involved in clubs. They receive their
morse and theory training thrugh
clubs and after passing the licence
exam often continue their club
involvement because of technical
and social benefits.

Members of the Delhi Radio
Club, for example, can use the home
brew equipment licensed as
VU2ARS. Sundays at the club have
become a social session, as well, and
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members are welcome to drop in for
an eyeball QSO and the exchange of
QSLs. It's also an ideal exchange
time as work continues on an all
Indian-HF amateur kit, plus a locally
designed VHF project. And Rajiv
Gandhi is no stranger to the Sunday
gatherings.

Due to the assistance provided
by the Delhi Radio Club a tract of
land near the Delhi Flying Club has
been donated by the Government of
India for a new Shack site. In
Hyderabad, capital of the cyclone -
prone State of Andhra Pradesh, the
local club had received land from the
State Government. These are two
positive gestures from governments
which are slowly learning about
amateur radio.

The electronic hobby is over 60
years old in India. Yet is still has not
been given the official recognition it
deserves nor has it flourished as it
should. As there is nothing
specifically written in the Indian
Charter about amateur radio, it is
neither encouraged nor discouraged.
Admittedly, in a developing country
which is large enough to be called a
subcontinent, there are many
priorities other than the development

Because of its size and
expanding population India is faced
with a number of critical problems:
unemployment (and under-
employment), clean drinking water,
adult literacy, elementary
education, health care, rural roads,
housing and electrification and
nutrition for the undernourished.
Many of these problems will remain
although progress has and is being
made to raise the cold statistics we
often see as front page headlines:
average per capita income of
US$200 per year, a 35 per cent
literacy rate, male life expectancy of
42 years and a natural increase of
nearly 2 per cent which means that
15 million people, or the equivalent
population of Australia, is born every
year.

The development of amateur
radio in India is not a cure-all for, or
even a partial solution to, any of the
country's chronic problems, except
perhaps unemployment. However, a
better public and government
understanding of how a group of
devoted and enthusiastic,
technically -minded individuals can
contribute to the nation is definitely
needed. Most obvious, of course, is
public service.

The vast majority of amateur radio stations in India use converted
military receivers and homebuilt transmitters such as this setup in
Kodaikanal

Emergency links

Indian amateurs have
demonstrated the tangible benefits of
amateur radio to the country with
valuable public service activities on
more than one occasion. In the
southern State of Andhra Pradesh
hams provided vital communication
links when a storm wrecked all other
communication facilities. During a
Post and Telegraph strike in 1960,
amateurs passed important
messages for the Government and
during the 1965 Indo-Pakistan War
hams monitored ememy
paratroopers.

But the most outstanding
example of amateur radio being used
for the public good was in September
1979 during the Morvi floods in
Gujarat State. On this occasion hams
of western India including Jimmy
VU21J, Vasant VU2RX, Chris
VU2KIT, Jai VU2ED, Jayu VU2JAU,
Pradeep VU2PCD and Jayant
VU2JNT activated emergency
stations to provide communications

Leela, VU2CP is one of the most
active XYLs in India but operating
time from the Madras QTH is
shared with her husband, Pan
VU2FC

for the Home Guards, relief agencies,
government officials and victims of
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the disaster. For nearly three weeks
volunteer field teams camped under
makeshift arrangements and
operated communicatons equipment
on a near round-the-clock schedule
using only battery power. Morvi was
linked with the cities of Rajkot,
Ahmedabad, Baroda and Bombay as
mobile units accompanied the Home
Guards into the worst affect areas.
Amateur radio in India came of age
because of a major disaster. After
Morvi there was no longer a need to
convince anyone that a specialised
technical hobby was a national asset
like the Red Cross or the Home
Guards.

A more recent demonstration of
the benefits of amateur radio came in
late 1980 when volunteers set up a
communication network across
6000km of rugged countryside in
northern India. The situation was not
an emergency but the internationally
publicised Himalayan Car Rally
once again proved the usefulness of

amateur radio in providing front line
communication. The Himalayan
rally is now an annual event and it
provides a much needed coordinated
rehearsal for dealing with acute
emergency communication needs in
the immense country.

With such press publicity and
seemingly increased public
knowledge about amateur radio
activities and benefits, it would seem
that a ham ticket would at least be
relatively easy to obtain in India.
Such is not the case as adverse
amateur legislation has
demonstrated.

Red tape

The Amateur Service Rules
1978, brought into effect on January
1, 1979, have tended to restrict the
growth of amateur activities rather
than encourage them. Besides being
poorly drafted, the rules have made
the obtaining of a licence more
difficult by making licensing
procedures cumbersome and
examinations more strict.
(Apparently amateurs were not
consulted in any of the new
legislation).

The rules incorporate four grades
of license: advanced amateur, Grade
1, Grade 2 and SWL Licence.

Allocations are 3500-3540 and
3890- 3900k H z , 7000- 7100k H z ,

14000- 14350kHz , 21000-21450kHz
28000-29700kHz and 144-146MHz.

The 10, 18 and 24MHz bands are not
yet alloted in India.

Advanced licence

To obtain this licence a
candidate is required to pass a severe
written test with 60 per cent or better
marks and to have a morse speed of
12 wpm. Additionally, the rules also
state that in order to obtain this
licence an amateur must have either
possessed a Grade 1 licence for two
years or a Grade 2 licence for three
years.

)t.;dnf
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Commercially built amateur
radio equipment is now available
to Indian operators under a
special 'Open General Licence',
although only about 10 per cent of
the hams in India can afford such
luxuries.

Grade 1 licence

A Grade 1 licensee must pass a
theory test with a 50 per cent or
better score and have a morse speed
of 12 wpm. The operator cannot
operate the satellites or use SSTV
(except on the 2 metre band). Power
is limited to 150 watts input except
for the 2 metre band where the limit is
10 watts.

Grade 2 licence

The 1979 rules affect these
novice -like licence holders the most.
Currently they are only allowed
morse operation on 80 and 40 metres
with a maximum input of 25 watts.
Former telephony privileges on those

two bands have been revoked.
However, the licensee can operate
telephony on the 2 metre band, with a
restricted Grade 2 voice only
licence, even if the five wpm morse
test is failed. Power allowed on the 2
metre band is five watts but at least
this regulation may create interest in
VHF operation. (Some clubs have
designed VHF kits.)

The only positive change made
in the 1979 rules is that a Grade 2
licence has been made permanent.
Formally the Grade 2 licence holder
had to either pass the Grade 1 test
after three years or surrender the
licence.

SWL licence

This seemingly unenforcable
licence must be obtained in order to
possess a communications receiver.
After obtaining the Short Wave
Listeners' Amateur Licence the
holder is permitted to listen to all
bands allocated to the amateur
service.

Mobile Licence

In the past, mobile endorsement
was unrestricted. This important
facet of amateur radio activity has
now been highly restricted with the
introduction of mobile endorsements
valid for only three months and issued
only after paying an extra fee. As
endorsements are only for specific
experiments, and reports of the
experiments conducted are required,
it appears that licensing authorities
have forgotten that natural disasters
and the the need for emergency
mobile communications do not wait
for paper -pushing bureaucrats!

While the bureaucrats push
excess paper, intending amateurs
find there is a scarcity of
indigenously printed study material.
The Federation of Amateur Radio
Societies of India (FARSI) has
produced a publication Guide to
Amateur Radio in India while a
Government booklet International
Regulations and Indian Amateur
Radio Service Rules is intended to
guide candidates past some uniquely -
Indian rules and regulations. These
two publications are used in radio
classes and additionally many
instructors make use of the ARRL
publications: Radio Amateur's
Handbook and Understanding
Amateur Radio. RSGB publications
are not well known in India.
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Theory and morse classes are
major activities of many of the larger
clubs in the country. But Indian clubs
cannot take any particular credit for
either publicising their own activities
or informing the general public about
upcoming radio classes. Indian radio
clubs are just as bad as Western clubs
about publicity but somehow
potential amateurs find out about
classes anyway.

Many Indian clubs have found it
convenient to organise a crash 20 to
30 day course for teaching radio
theory to an ideal class size of 20 to
30 students. Students being trained
in a group can opt to be examined as
a group if there are more than 20
candidates. When exam time comes,
one of the 19 regional wireless
monitoring stations will send its
examination officers to conduct the
exam at a place convenient to the
group - probably its college, school
of meeting place. Officers travel to
the place of examination at the
Government's expense; the travel
costs are not recovered from the
candidates.

The theory portion of the exam is
made up with questions from radio
theory, international and Indian
regulations and operating
procedures. The theory exam has a
duration of one hour and the paper is
divided into two parts: one deals with
theory and the other covers
regulations and procedures. A pass
mark must be obtained in each
section.

The exam paper is often common
for Grades 1 and 2 but Grade 2
candidates are required to answer
only half of the questions while Grade
1 candidates have to answer two
thirds of the questions. The
Advanced Grade paper has a
duration of three hours with questions
of a significantly higher technical
level. Candidates holding a degree
in telecommunications can be
exempted from section A for the
Advanced or any grade of license.
(Oddly enough the exams are not
standarised as the Bombay exam is
different from the one used in Madras
etc.)

Apart from group exams amateur
examinations are held once a month
in Delhi, Bombay, Calcutta and
Madras. Some other regional
wireless monitoring centres hold
exams four to six times a year. Cost is
Rs40 for Advanced and Grade 1 and
Rs25 for Grade 2. Unless renewed
every two years the licence lapses

automatically.
These rules and regulations are

straightforward enough but the need
for a simplified approach to amateur
radio regulation in India, in general,
is reflected in some of the rules.
(1) At the time of renewal, an

amateur must show proof of 100
contacts in the previous two
years.

(2) The minimum age for applying
for an amateur licence is 18 years
which is sometimes relaxed to 16
years for Grade 1, and 14 years
for Grade 2 licences.

(3) Log books must be kept for
inspection although some
countries have abolished this
regulation.

(4) Log book times must be kept in
IST (Indian Standard Time)
although the rest of the world
uses GMT.

(5) It is also required that a summary
of experiments conducted be
recorded in an amateur's log
books.

(6) A register of equipment has to be
maintained in India.

(7) It is no longer possible to have a
second station at a different
location; a change of address has
to be applied for instead.

(8) India has reciprocal licensing
arrangements with several
countries but foreigners are
required to stay for a year in India
before they can obtain a licence.
(This is in violation of internat-
ional reciprocal agreements!)

(9) Although emergency
communications are now
permitted, messages can only be
officially sent to and from district
magistrates, deputy commission-
ers of collectors. (Had this
regulation been followed to the
letter during the Morvi disaster
there would have been no lifeline
communication links between
the Home Guards, relief
agencies, refugees, police and
government officials.)

(10)Club stations cannot be operated
by members unless authorised in
writing by the central
Government.
Even if all rules and regulations

are followed it can take up to a year
between taking the exam and the day
when the ticket arrives. And even if
the relevant code and theory exam is
passed an applicant may still fail the
security clearance. If there is any
evidence that the use of amateur
radio may be used for anti -state

activities, no licence will ever be
granted nor will any reason be given
by the licensing authorities.

Getting on the air

Assuming that all rules and
regulations and exams and
clearances are passed the obstacles
to actually getting on the air are not
over! Obtaining suitable equipment
has always been a block to the
development of amateur radio in
India.

AMATEUR RAOT:
Theme

he Fast Developing Tech,

Tradition even plays a role in
ham conventions. A South Indian
classical dance opened the Fifth
All India Amateur Radio
Convention in Bombay.

Before World War 2 almost all
equipment was homemade as
nothing was either manufactured in
the country or allowed to be
imported. After the war was over
large quantities of surplus equipment
flooded the market. This period,
lasting some 10 to 15 years, saw the
closest thing to 'off the shelf'
equipment. It meant hams were able
to pick up gear at moderate prices
and convert or modify it to their
needs.

The post war days were the days
of BC348s, 779s, AR88s and HROs.
But equipment from then, while
virtually gone from the disposal
markets, hasn't disappeared entirely
because such vintage machines still
form the receiving link in the average
ham shack in India. Few amateurs in
the country have mastered receiver
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building so former military machines
are the only answer. However, there
are a few successful homebrew
transceivers on air and five home
built Oscar stations, so the problem is
not technical know-how but
obtaining the latest components at
moderate cost. Particularly difficult
to obtain are variable capacitors for
VFOs, toroids, transmitting
capacitors, power transistors, crystal
filters and slow motion drives.

The scarcity of gear is
heightened by the fact that what little
surplus equipment does come on the
market from military disposals is
grabbed by scrap dealers. Thus,
much needed equipment never
reaches an amateur who might use it
to interest another person or even to
some day save a life.

Homebrew and military surplus
equipment constitutes about 90 to 95
per cent of all amateur stations in the
country. The remaining 5 to 10 per
cent are commercially equipped
stations with gear ranging from
Heathkit, Swan and Drake to
Hallicrafters, SBE and Hammerlund.
There are even a few atypical
stations such as the Collins equipped
shack of VU2BBJ, one of the most
active hams in South India.

The commercial gear in most
shacks was either brought in by
reciprocally licensed amateurs and
later sold or donated, brought in by
Indian amateurs coming back home
from overseas visits, or directly
imported, a practice which at one
time entailed major import licence
and customs duty problems.

The difficulties of importing have
been dramatically eased since
August 1980. As a result of
prolonged efforts the import policy
now allows a licensed amateur to
import Rs10,000 worth of equipment
per year under the Open General
Licence. All radio equipment is
covered, as are kits, accessories,
SWR bridges, antennas, rotators,
feedlines, spares and components.
Indian amateurs no longer need a
complicated import licence but they
are liable for 63 per cent duty!

Only a very few amateurs have
been able to purchase the latest
equipment from Kenwood, Yaesu,
Ten Tec, Icom plus the odd SSTV unit
or two. Getting equipment is still the
main problem for the vast majority of
Indian amateurs and SWLs. While
they have the time and zeal (two
elements stressed in radio training
classes along with morse and theory)

to be involved in amateur radio, the
latest in solid state equipment is
definitely too expensive.

Large sums of money for gear are
impossible, but this does not mean a
complete lack of money, as
individuals interested in getting into
amateur radio in India are generally
better educated and on a much
higher (but still low by Western
standards) income level.
Consequently most amateurs or
would-be amateurs have a bit of
money available to spend on the
hobby. But this often doesn't help
because there simply isn't enough
good used gear available and even
old commerical valve gear is highly
desired.

Used equipment

European amateurs may have
good used equipment which they
might like to make available to fellow
hams in India at reasonable prices.
The Federation of Amateur Radio
Socities of India has agreed to act as
a clearing house for equipment
destined for this recycling. Amateurs
should send a description and
condition report of gear for sale plus
the price and freight charges to: Saad
Ali VU2ST, Former President,
Federation of Amateur Socities of
India, 4, Kurla Industrial Estate,
Chatkopar, LBS Marg, Bombay,

India. 400086.
FARSI has been an active voice

in the development of amateur radio
in India. Since its formation nearly 15
years ago it has continuously
negotiated with Government
authorities for better conditions.

Government liaison is only one of
FARSI's roles as the organisation is
also involved in promoting local
clubs (of which 50 are affiliated to the
Federation), arranging radio classes
and technical talks, designing and
making suitable equipment
available including an Indian
designed three -band transceiver kit
(still in the design stage) and
publishing the monthly magazine
Radio.

A major activity of FARSI is
organising the All India Amateur
Radio Convention every two or three
years. The last convention, the 5th,
was held in Bombay, India's leading
port and most 'Westernised'
metropolis. For three days delegates
from many parts of India assembled
at the Nehru Science Centre to hear
discussions ranging from
Communication Satellites and
Economical Transceiver Design to
Amateur Radio in the Public Services
and Amateur Radio, Keeping
Abreast with the Latest Technology.
They also come to see homebrew and
commercial displays; and to meet
with other hams.

Toroids, power transistors, crystal filters, slow motion drives and
VFO-type variable capacitors are difficult to come by but VU2CC
showed what can be built at a homebrew corner at the All India
Amateur Radio Convention.
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Amateurs from around the world
would have felt at home at the well
attended and organised convention
even though there were several
pecularities which made the event
distinctly Indian. Before the
inaugural address by the then FARSI
President, Saad Ali, there was an
invocation dance in typical South
Indian style. While the delicate
aroma of curry from the nearby
kitchen filled the air a beautiful sari -
clad lady performed a classical
dance routine.

The graceful movements which
originated countless centuries ago
greatly contrasted with an adjoining
display of the latest 20th century
solid state VHF and HF transceivers.
The display of Yaesu, Icom and
Kenwood gear was the first time that
commercial equipment had ever
been on exhibition in India.
Consequently the gear -laden stand
of solid state equipment drew large
crowds of 'prospective' purchasers.

There were other displays where
prospective purchasers were
actually making purchases, the most
notable being the FARSI publication
stand which sold ARRL books, FARSI
publications and issues of Radio.

Displays of related electronic
equipment also drew interest. The
Jetking kit company sold a range of
home electronic products ranging
from a MW transistor radio kit for
Rs105 to a top of the line speaker kit
for Rs1200. The company also had a
TV kit on display priced from
Rs2500. (Bombay, along with seven
other cities in the country, has a
single channel of black and white TV
transmission.)

Homebrew equipment

The delegates eagerly visited the
commercial stands but were also
interested in the display of homebrew
equipment. Foremost in the
homebrew department was a lineup
of 2 metre equipment built by
VU2ASH, Ashok from Gwalior. This
dedicated electronics engineer
works until 8pm, then comes home to
spend another five or six hours
developing VHF equipment. So far
he has prototypes of a 50mW FM
transmitter with VFO, an FM
receiver, an AM receiver and a 1 watt
FM transmitter. The Gwalior
Amateur Club has benefited from his

efforts and a few amateurs in this
North Indian city can be heard on
145.50 FM homebrew simplex. In
1982 VHF activity throughout India
experienced a major boost when
Yaesu supplied equipment at
concessional prices.

The homebrew and commercial
displays and various technical talks
contributed to the Bombay
convention's theme of The Contribu-
tion of Radio Amateurs to the Fast
Developing Technology of Com-
munications. What's more it showed
that amateur radio in India is slowly
becoming recognised for its merits.
Reasonable achievements have been
made over the past few years but
there is more which can be done. In
his concluding address former FARSI
President Ali set down five goals that
the amateur movement should strive
to meet in the next few years: availa-
bility of off -the -shelf equipment at
reasonable prices; regular training
classes by every club; frequent
regional meetings, mini conventions
and field days; an emergency net
ready to operate at a moment's notice
for every region; and 10,000
amateurs ready, willing and able to
serve the emerging Indian nation. 

ntroducing a New Concept in HFcommunications
A NEW SERIES WITH NEW FEATURES, NEW PERFORMANCE, AND ALL 9 HF BANDS.

CONTINUING THE SUCCESS OF A
GREAT RANGE OF TRANSCEIVERS
BACKED BY KW SERVICE -
The OMNI -C
(Top of any class)
Covers 10-160 metres
including the new
WARC bands. 200
watts DC input.
Now also available,
KW TEN-TEC 227,
228 and 229 ATUs.
Please ask for details.

Come to KW for all your other amateur radio require-
ments KW service and guarantee - KW maintains the
tradition of service the company is renowned for.
Output -transistors unconditionally guaranteed for 12
months. The KW + TEN-TEC units offered above are
introduced as a prelude to fully UK assembled
equipment.

* (A full range of accessories is available for
KW + TEN - TEC equipment)
Other KW units available
KW 107 Supermatch KW trap dipole
KW traps KW Balun KW antenna switch.

KW + TEN- TEC ARGOSY HF SSB/CW TRANSCEIVER
10-80 metres, 100 watts (Switchable to 10 watts).
Notch Filter. Full break-in on CW. Automatic
normal sideband selection plus reverse. 12 - 14v D.C.
input. All solid-state. A WINNER AT LOW COST.

KW TEN-TEC LTD
Vanguard Works:Jenkins Dale.Chatham ME4 5RT
Tel -0634-815173 Telex:965834 KW COMM G
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A Compact
PERFORMANCE
Aerial System

By Steve Ireland G3ZZD

This article is the result of ten years
operation from a fairly typical semi-
detached suburban location -
where the plot the house stood in
had a length of some 21m and a
back garden space of 8.5m square.
From this apparently unpromising
0TH all continents have been work-
ed on 80m with 100W of SSB and on
40m with 10W (DC input!) of CW.
This was without scaring the
neighbours to death with huge
aerial masts or digging up the back
garden to bury large quantites of
earth radials. The article, however,
does not set out to offer a 'magic'
recipe for LF success that must be
slavishly followed, but to offer closet
LF enthusiasts some encouragement
and guidance in making the best of
their locations. Fig. 1 shows a plan
view of the G3ZZD location.

Horizontal or vertical?

For a workable efficiency an
antenna must be at least an elec-

For a radio amateur
who is interested in LF

operation a large
garden is usually taken

to be necessary,
particularly if

intercontinental DX
contacts are desired.

Not true.
trical quarter wavelength long at the
required operating frequency.
Also, unless the height of the aerial
approaches a half wavelength above
ground at the operating frequency
the radiation from the aerial will be
predominantly at a high angle (ie.

greater than 30 degrees). This is
fine for distances up to 10,030km,
that is to say for UK and European
QSOs, but fairly poor for DX. The
signal from a low, horizontal anten-
na will have to bounce off the
ionosphere and the Earth's surface
many times before reaching the re-
quired DX station and will thus be
severly attenuated, especially over
a predominantly overland path such
as the 'short' or direct path to Japan.

In contrast, a quarter
wavelength vertical, correctly fed
against a reasonable earth, virtually
guarantees a considerable amount
of low angle radiation and DX. The
disadvantage is in the height, par-
ticularly on 160 and 80m. How many
amateurs in surburbia interested in
80m DX could erect, let along dare
erect, an aerial that is 66' high!

On obtaining my callsign and
opting for LF operation, 160, 80 and
40 metres being my favourite bands
since my earliest days as a short
wave listener, I considered the
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possibilities of the very limited
space available for aerials. After
some thought I decided that the
masts to support my putative aerial
system would have to be self-
supporting. Guyed masts, although
easier to erect to a useful height,
would severely reduce the span of
antenna possible between them, ow-
ing to the need to allow space for
sets of guys. Two self-supporting
masts could be placed tightly into
the far corners of the plot thus max-
imising the possible antenna span.
Guyed masts, I also surmised, tend-
ed to be unsightly and might an-
tagonise the neighbours.

Two larch poles, some 8m long,
were purchased very cheaply from a
local woodyard. Plastic eyes, from a
local hardware store, were screwed
to the tops of the masts in order that
nylon halyards could be threaded
through, to allow easy erection of
antennas. The larch poles, after a
good coating of wood preservative,
were mounted in holes made by an
auger drill, hired for the day from a
local garden centre, A halyard was
also fitted to a vacant chimney -
mounted TV aerial mast, conve-
niently located halfway between the

masts and about 8.5m high.

The horizontal approach

Single band '80m' operation was
initially opted for and a full size 1/2
wave dipole was duly erected. The
centre of the antenna was supported
by the chimney -mounted mast and
the legs of the dipole were stretched
between the two larch poles, with
some 21m of the aerial in a straight
line. See Fig. 2. The remainder of
the antenna at each end was sloped
semi -vertically downward and
fastened to conveniently located
garden fencing. The antenna was
then adjusted for minimum SWR at
3.7MHz and had an SWR of under
2.5:1 across the 80m band. The
dipole was fed with 75 ohm twin
feeder direct from the transmitter
output. Even with only some 60% of
the aerial in a straight line 5 and 9
plus signal reports were obtained
from all around Europe and, with
some patience, all continents were
worked with 100W input of SSB. Of
course my signals were never the
strongest in the pile of stations com-
peting for the DX but I usually got
through eventually and even the
odd American station came back to
my CQ DX calls - at 6am on a

71MHz
trap

1m-1

75R twin
feeder

Coil former =32mm dia x 7.5cm long
Coil = 23 turns of 18 swg

wound over 6 cm
Capacitor= 50p 2kV

Fig. 3. Trap dipole for 80m and 40m

71MHz
trap

Fig. 4. Trap system for 160m, 80m
and 40m

Length of wire between trap
and top of vertical = 0.6m

9.5m

Earth and radial system
(See text)

Winter's morning!
After some time of operation on

80m it was decided to see how a low
dipole would work on 40m DX. As
80m operation was still required a
W3DZZ type trap dipole antenna
was constructed from data (1) as in
Fig. 3. The coils were wound on off -
cuts of plastic drainpipe, adjusted to
resonance on 7.1MHz with a grid
dip oscillator and coated with var-
nish for weather protection.

The parallel tuned circuits pre-
sent a high impedance at 7.1MHz,
effectively isolating the end sections
of the aerial, allowing it to function
as a 1/2 wave dipole on both 80 and
40m. On 80m the traps present a low
impedance to the transmission and
give some inductive 'loading' to the
antenna, effectively shortening the
length of aerial required for
resonance. Thus a trap dipole aerial

is effectively shorter than a regular
80m dipole, in this case about 12%.
Similar results were obtained on
80m as with the full size dipole.
North America and New Zealand
were worked on 40m CW with 100 W
DC input.

The vertical approach

Around this time I was lent a
commercial trap vertical aerial by a
visiting American amateur. This
aerial, working on the principle
previously described, covered 40
through to 10m. The aerial, working
against a ground plane of two 1/4

wavelength radials per band stapled
to the garden fencing and three lm
x 4cm lengths of copper piping
driven into the ground a few feet
apart, was mounted on a 2m length
of steel pipe attached to a garden
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swing. The DX performance of
G '17.7D on 40m was improved
drastically; DX stations could be
worked on the vertical which were
almost inaudible on the horizontal
dipole. Western America and
Australia were worked around
sunrise with 10 watts of CW while
daytime signals from the UK and
Europe were only about 6dB down
on the performance of the dipole.
No deterioration was noticed in the
omni-directional properties of the
vertical antenna due to the bent and
far from assymetrical radial system.
It should also be noted that the soil
at G '127D, while being clay, ex-
tends only to the depth of lm and is
hardly the ideal 'earth'.

For those with a healthy bank
balance aerials of this kind may be
purchased for some £60-100 and
giving coverage of 80-10m for in-
stance the popular Hygain 18AVT.
I, however, had very little money at
the time and also harboured notions
of 160m operation. Could I not build
a trap aerial myself to cover 160, 80
and 40m - with as much vertical in
the high current portion (which

does most of the 'radiating') as possi-
ble? After some thought the antenna
shown in Fig. 4 was constructed.

The resulting 'inverted L' aerial
is an electrical quarter wave on
each band and was fed against an
earth system consisting of three, lm
length earth stakes, two 1/4 wave
radials for each 80 and 40m and a
single 1/4 wave radial for 160m.
Figure 5 shows the trap should be
adjusted for resonance at 3.7 MHz
with a grid dip oscillator before
weatherproofing with varnish. The
radials were once again stapled to
convenient garden fencing.

The 9.5m vertical section of the
aerial was constructed from lengths
of 2.5cm diameter copper -coated
steel tubing, bought as a govern-
ment surplus 'golf bag' vertical
aerial. Aluminium T.V. mast type
tubing could be used instead. The
sole support for the vertical section
is one of the larch pole masts. The
halyard from the larch pole was at-
tached to the vertical section at a
point corresponding to the height of
the larch pole. With the base of the
vertical section held firmly in place

Larch pole

Vertical section

Universal mast
coupler

Fencing post

Jubilee clip for
attaching feeder

Fig. 5. Base of vertical section on
insulated fencing post

3 7 MHz trap

Coil former=
Coil =

Capacitor -

32mm x 15cm long
44 turns of 18 swg
wound over 13cm
50p 2kV

Fig. 6. 3.7MHz trap

at the base of the larch pole, the ver
tical section of the aerial was walked
upright and the halyard pulled taut.
The halyard was then wound in
spiral fashion around the vertical
section and larch pole, alzout ten
times, and secured at the base of the
larch pole. This arrangement stood
three seasons of spring gales before
being dismantled still intact.

A wooden fencing post was
driven into the ground at the base of
the vertical section. After the base
of the vertical section had been very
liberally wrapped in a layer of
plastic insulating tape (at least 3mm
thick) it was attached to the pro-
truding part of the fencing post with
a universal mast coupler. There
should be a space of 5-7cm between
the vertical section and the larch
pole. As the aerial is current fed in
160, 80 and 40m the RF voltage at
the base of the vertical is low and
the plastic tape acts as an effective
base insulator. The aerial is fed
directly with 50 ohm co -axial cable
(RG 8/U), attached to the base of the
vertical section with a 3cm jubilee
clip (see Fig. 5).

The completed aerial was first
adjusted for minimum SWR in the
centre of the 40m band by altering
the short length of wire between the
top of the vertical section and the
7.1MHz trap. The section between
the 7.1MHz and 3.7MHz traps was
then altered for minimum SWR in
the centre of the 80m band. Finally,
the 13.5m section was altered for
minimum SWR in the centre of the
160m band. Alterations of this sec-
tion may have some small effect on
the SWR on 80 and 40m, but this
should not be serious enough to
warrant any further alterations to
the antenna. An SWR of under 2:1
was obtained across 160 and 40rn
and most of 80m.

Results with this antenna were
excellent - and it cost less than £12
to build! The performance on 40m
appeared slightly superior to that of
the commercial trap vetical I had
been loaned. On 80m the DX perfor-
mance was superior to the low
dipole by at least one to two 'S'
points. Good reports were also
received from Europe and the UK.
On 160m signal reports of 5 & 8/9
were received from all around the
UK, using 25W pep of SSB.

References
(1) P.69 A Guide to Amateur Radio 17th Ed.
Pat Hawker G3VA RSGB Pubns 1978
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NOTES AND
CORRECTIONS
TO THE DSB80

These notes cover all the errors that have
come to light since the article was written
plus a few modifications.

1. PCB - there is an error in the layout
around the microphone amplifier which
short circuits the diode. This had been pre-
sent since the prototypes, and explains why
the extra switch (TR6) was needed to pre-
vent AF feedback when going from transmit
to receive! As a result TR6 / R19/ R31 are
no longer required. A small cut in the track is
required - see drawing.
2. R8 has been decreased to 47R as the
zener may not have sufficient reference cur-
rent when using a J310. Also, R10 has been
decreased to 1 5k to provide more CW drive
and will give up to another watt of output.
3. The unmarked capacitor on the original
layout plan adjacent to C39 is C40, and that
to the left of TR5 is C27. Also on the circuit
diagram, the capacitor marked "C39 10n"
above TR4 is actually C40.

By Tony Bailey G3WPO

4. There are two C34s in the component
list - delete the one in the 1 On group.
5. The hole on the PCB for C39 is missing
- instead connect one lead to the tap wire
on T1, and the other lead direct to the top
foil, using short leads.
6. It appears that the T68-2 cores have
varying permeabilities amongst batches
which result in the inductance of the coils
being different to the prototypes. It may be
necessary to remove some turns from the
VFO coil (use 40 turns anyway rather than
41) if the frequency coverage is low lone
turn at a time). Also, if the output filter
starts to resonate with the trimmers com-
pletely unscrewed, first remove both C18
and C22 1330p) and try to resonate. If this
then provides insufficient capacitance
replace with 1 50p capacitors.

7. The +12V end of C17 does not have
the top side of the PCB cleared around the
lead. This should be cleared with a small
drill.
8. On Fig. 3 IPCB layout) the TX/RX switch
is shown wrongly wired - points 'B' 8 'E'
should be on the same side of the switch,
not 'B' 8 'D' as shown.
9. If the receiver exhibits a tendency to
motorboat at low volume, change C30 to
220,u.
10. When wiring into a case, keep leads
away from the immediate vicinity of the
VFO - RF may be introduced which can
cause CW chirp, or FMing of the DSB signal.
Also, we advise decoupling the power supp-
ly leads where they enter the cabinet, some
samples have had a tendency for the PA to
self oscillate with long power supply ;cads.

The kit of parts (with all the above
modifications incorporated) is still available
from WPO Communications at £37.45 in-
clusive.

YAGIS to NBS

Made in U.K.
ANTENNAS
* Gain Optimised * P.T.F.E. Insulated Gamma

* N Socket Termination * Easy Assembly
* User Adjustable Matching *
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REVIEW:
KW Ten-Tec Argosy

The view has often been expressed
in these and other columns that
there is a distinct lack in the new
equipment market these days of rigs
designed with the CW operator in
mind. Usually CW seems to have
been included as something of an
afterthought, and to obtain a
transceiver with anything more than
very basic CW facilities from any of
the Japanese manufacturers it is
usually necessary to buy one of the
more 'up market' models, thus pay-
ing for features such as RF speech
clipping, IF shift, variable selectivi-
ty and so on, none of which are of
any great use to the amateur who
operates exclusively CW. It is a
refreshing change, therefore, to
come across a rig like the KW Ten-
Tec Argosy, which appears to have
been designed with just such an
operator in mind. This is not to say
that it will not appeal to the SSB en-
thusiast who is looking for a cheap
rig, but it comes in the form of a
basic, no -frills transceiver of good
performance with a large number of
optional extras, enabling the CW
man to improve the rig's CW perfor-
mance without having to pay for an
improved SSB performance as well.

Review of the KW-TEN-
TEC "Argosy"

By Richard Davis
G3TDL

General description
The Argosy is a small,

lightweight, well constructed, all
transistor rig covering all the HF
bands with the exception of 1.8, 18
and 24MHz, and produces 50 watts
output with a switchable power
reduction to 5 watts. In its basic
form it provides all the features to
get one on the air, and there is an
extensive range of additional
modules and accessories. These are
listed in Table 1, and it can be seen
that, by suitable selection, the rig
can be optimised for SSB or CW as
desired. All the additional modules
and filters can be fitted by the user
and thus the rig can be bought in its
basic form and upgraded later; a
useful feature for anyone whose
bank account is not too healthy.

The general appearance of the
Argosy suggests that it has been
designed with ease of operation in

mind. The front panel is neat and
uncluttered with all unnecessary
controls eliminated - indeed, the
writer was surprised to note the
absence of an RF gain control or at-
tenuator, and more will be said
about this later. Besides the main
tuning and the band selector switch,
the front panel controls are the
mode selector, (the modes being
SSB NORMAL, SSB REVERSE, CW
and LOCK, the latter putting the rig
into transmit with inserted carrier
for ATU adjustment), OFFSET
(RIT), AUDIO NOTCH, DRIVE/MIC
GAIN, and AF GAIN. In addition,
six pushbuttons select forward or
reverse power metering, noise
blanker, calibrator, crystal filter,
audio filter and wide or narrow set-
tings for the latter. With the excep-
tion of the SWR meter all the
facilities controlled by the pushbut-
tons are optional extras, although all
wiring for them is already fitted
which means that, as mentioned
earlier, the user can buy any of
them at a later date and just plug
them in. The front panel layout is
completed by a sliderule tuning
dial, an illuminated meter which in-
dicates forward or reverse power on
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transmit and signal strength on
receive, quarter inch jack sockets
for microphone and headphones,
and an LED labelled ALC which
lights whenever the ALC circuit
operates. This is used in conjunction
with the DRIVE control to set the
output level, the control being ad-
justed so that the LED just lights on
speech peaks (or when the key is
pressed).

On the rear panel, besides a
generous heat sink, are the power
connector (a four pole locking type
which also carries mains to and from
the ON/OFF switch), an S0239
socket for the aerial, and six phono
sockets, one for the key, two pro-
viding a 12 volt DC power output for
operating accessories, and the other
three being left unwired for possible
future modifications. In addition the
rear panel carries a screw terminal
for an earth connection, and the
HIGH/LOW power switch, which
bypasses the PA and connects the
driver stage direct to the aerial, thus
reducing the power output from 50
watts to 5 watts. The internal
loudspeaker is mounted in the base
of the rig, presumably with mobile
operation in mind. For base station
use a fold -away stand (described as
a "bail" in the handbook) is fitted at
the front of the rig, the effect being
to raise the front about two inches
above the surface on which it is

standing so that the sound can
escape. No provision is made for an
external speaker, although it would
be possible to plug one into the
headphone jack.

Circuit description

The Argosy uses a single con-
version system, the IF being 9 MHz;
a block diagram is shown in Fig. 1.
On receive, the signal from the
aerial passes through the SWR
bridge and then through a switched
low pass filter for the selected band.
PIN diode switches route it from
there to a further filter, this time a
.bandpass type, again switched to
cover the selected band. The signal
then passes through a bipolar RF
amplifier to a Schottky diode ring
mixer, where it is mixed with the
local oscillator signal to produce the
IF of 9 MHz.

The local oscillator consists of a
VFO tuning 5 to 5.5MHz (called the
'PTO' by the manufacturers, due to
its permeability tuning). The output
of the VFO is combined in a double
double balanced mixer with the
signal from a crystal oscillator, the
crystals being switched to select
bands. The output from this mixer is
passed through a bandpass filter,
which is selected by the bandswitch
to cover the required frequency
range for the band in use, and then

amplified by a two transistor buffer
amplifier before being fed to the
RF/Mixer board. Here it feeds both
the receive mixer described above,
and the transmit mixer, which will
be mentioned later.

Receive path

Returning to the receive signal
path, the IF signal from the receive
mixer is amplified by a power tran-
sistor buffer before being fed to the
optional noise blanker (Model 223);
this unit is replaced by a link when
not fitted. From here it returns to the
RF/Mixer board and passes through
the main crystal filter before being
fed to the IF amplifier. The crystal
filter fitted as standard is a four pole
device, built on to a small plug-in
circuit board which mounts on top
of the RF/Mixer board. This can be
replaced by an optional 8 -pole filter
(Model 220), giving better adjacent
channel rejection and sideband
suppression; this improved filter
simply plugs in place of the stan-
dard one. From the crystal filter the
signal passes to the IF/AF board,
where it passes through a single
transistor buffer amplifier, and then
to a socket which feeds an optional
narrow crystal filter. This filter
mounts on the IF/AF board and is
selected by the XTAL push-button
on the front panel of the transceiver.
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TORSI, IT SIGNAL PATH
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OSCITDIXER
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FILTER
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Model
Number Description

217
218
219
220
22-3
224
226
227

228
645
670
700
215
214234

222
1125
1126

500Hz IF crystal filter
1.8kHz IF crystal filter
250Hz IF crystal filter
8 pole SSB filter
Noise blanker
CW audio filter
Calibrator
ATU without SWR
bridge
ATU with SWR bridge
Dual paddle keyer
Single paddle keyer
Hand mocrophone
Desk micorphone
Desk microphone and
speech processor
Mobile mount
DC circuit breaker
Linear amplifier swit-
ching kit

Table 1 Optional modules and
accessories

Three types of filter are available,
the Model 218, which is a 1.8kHz
filter for SSB reception, and the
models 217 and 219 for CW, these
being 500Hz and 250Hz wide
respectively. The optional filter is
followed by the main IF amplifier,
an MC1350 IC, which then feeds a
dual gate MOSFET product detec-
tor. The audio from this is fed via an
active notch filter to the optional
CW audio filter, model 224, which
is a separate board. This filter nar-
rows the bandwidth to 450Hz or
150Hz, selected by two push buttons
on the front panel. If the filter is not
fitted, a shorting plug is fitted in its
socket, from which the signal passes
to the AF output stages. The AGC,
which is audio derived, is fed from
this point and controls the IF
amplifier; no AGC is applied to the
RF stage.

*The change from LSB on 3.5, 7 and
10MHz to USB on the remaining
bands is achieved by placing the
local oscillator on the high side of
the signal frequency on the lower
bands and on the low side on the
higher bands.

Transmit path
The transmit signal is generated

at 9MHz by the SSB GEN board. The
crystal in the carrier oscillator has
different values of load capacitance,
switched in by transistor switches, to

give the correct carrier frequencies
for SSB normal, SSB reversed and
CW. * The output of the carrier
oscillator is fed to a CA3053 balanc-
ed modulator, and also to the
receive product detector. The
transmit audio signal from the
microphone is amplified by a two
stage IC amplifier, the mic gain
control (labelled DRIVE on the front
panel) being placed between the
two stages, and is then applied to
the balanced modulator. In the CW
mode a DC voltage is applied to one
port of the balanced modulator, un-
balancing it and hence introducing
carrier. At the same time a variable
voltage from a second gang of the
DRIVE control potentiometer is ap-
plied to another pin of the balanced
modulator IC, varying its gain and
hence controlling the amplitude of
the CW signal.

The output from the balanced
modulator is fed to the RF/Mixer
board, where it pases through the-

main 9MHz crystal filter and is then
fed to the transmit mixer, an
MC1496 double balanced mixer IC.
Here the signal is mixed with the
local oscillator signal to produce the
output frequency. After passage
through a buffer amplifier it is fed to
the main bandpass filter, and then to
the recceive RF amplifier, which is
used as a buffer amplifier on
transmit. ALC, derived from the
built-in SWR bridge, is applied to
this stage. Following the RF
amplifier is another stage, also ALC
controlled, before the signal is fed
to the final amp board. This board
houses the driver and PA stages,
both operating in class AB1 push-
pull. The output of the driver stage is
fed away from the board to the
high/low power switch and then
back to the PA input. This allows the
driver to be routed direct to the
aerial in the lower power position,
bypassing the PA. The PA stage has
negative feedback to improve its
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linearity, and its output is fed via the
high/low power switch to the low
pass filter board, where it passes
through the low pass filter and the
SWR bridge before being fed to the
aerial.

Keying for CW is full break-in,
the key actually operating on the
PTT line. The writer was surprised to
hear a relay chattering away whilst
operating CW, since the
send/receive switching was said to
be all solid state. Careful examina-
tion of the circuit diagram revealed
that a relay was indeed present,
presumably to switch an external
linear since its contacts are simply
wired to one of the spare phono
sockets on the rear panel. It is puzzl-
ing to find that this facility is not
mentioned in the handbook.

In operation
Once the Argosy was safely in-

stalled on his workbench, the
writer's thoughts .burned to the
absence of an RF gain control. Sure-
ly the lack of any form of gain con-
trol on the RF stage (it is not even
controlled by the AGC) was asking
for cross modulation problems to oc-
cur in the mixer; this had to be in-
vestigated. The band which pro-
bably causes most problems in this
respect is 40 metres, which at night
is occupied (illegally) by broadcast
stations, leaving only a few kHz at
the bottom end free for amateur use.
It will be obvious that trying to
receive weak CW signals within two
or three kHz of hundreds of kilowatts
of broadcast transmission is a severe
test of any receiver. As valve equip-
ment has generally proved to be
rather better in this respect than
transistor equipment (hence the fit-
ting of RF attenuators to most
modern HF rigs) it was decided to
compare the receive performance of
the writer's trusty old KW2000A
(which has been modified as
described in this magazine's series
to improve its overload perfor-
mance) with that of the Argosy. The
two rigs were connected to the same

aerial via a changeover switch and
the KW2000A was tuned to various
40m CW signals; the Argosy was
then set to the same frequency and
the aerial switched over so that a
comparison could be made. The
results of this test were striking, but
not in the manner expected! Signals
which were only just audible above
the background hash on the
KW2000A suddenly sprang into
clarity when received on the
Argosy, and weak signals heard on
the Argosy were completely'inaudi-
ble on the KW2000A! On the older
rig, the 'clear' spots in the band
were filled with a continuous hash
running at about S7, whereas with
the Ten-Tec they were completely
noise free. Once the rig was tuned
off a broadcast channel no trace of
the signal occupying it remained. It
was clear that the reason that no
form of gain control had been used
on the RF amplifier was that none
was necessary! This outstanding
cross modulation performance was
undoubtedly due to the use of Schot-
tky diode ring mixer, a device
which must represent one of the
most significant advances in
receiver technology of recent years.

As may be gathered, the
reviewer's first impressions of the
receiver performance were
favourable, and these impressions
were confirmed by subsequent ex-
perience. The stability was good,
very little drift occurring even from
cold, and none that could be
detected after the rig had been swit-
ched on for a few minutes. The addi-
tional filters worked well and were
useful, the 500Hz crystal filter being
used for CW operation, with the
audio filter providing a further
reduction in bandwidth. The nar-
rower position of this filter (150Hz)
was very useful, and was capable of
providing true 'single -signal' recep-
tion even on a crowded band, but
the wider 450Hz position provided
little, if any, improvement over the
performance of the 500Hz cyrstal
filter, and in practice was never us-

ed by the reviewer. Perhaps it would
have been better if the 1.81cHz
crystal filter had been fitted, which
would then have enables the band-
width to be reduced progressively
from 2.5kHz to 150Hz in four steps.
Since the AGC is audio derived,
and is taken out of the AF amplifier
after the audio filter, there is little to
choose between providing extra
selectivity at AF or IF, especially in
view of the receiver's excellent
overload performance.

Tuning dial

The analogue tuning dial prov-
ed easy to use and was smooth in its
operation. However, its calibration
accuracy was not particularly good,
the calibration varying not only
from band to band but even between
different ends of the same band.
This is annoying since a little more
care in the setting up of the VFO,
and the provision of trimmers to ad-
just the frequency of the HF
oscillator crystals, would have cor-
rected this fault without any signifi-
cant addition to the cost of the rig. It
is made the more annoying in that
the system provided for calibration
adjustment, while simple, is rather
fiddly and the necessity of its fre-
quent adjustment proved tiresome
in practice. The adjustment is made
by moving the calibrated skirt of the
tuning knob relative to the knob
itself. The skirt is coupled to the
slow motion drive by a friction
clutch arrangement, one revolution
of the skirt covering a frequency
range of 100kHz. However, if the
skirt is grasped it can be rotated
relative to the slow motion drive. It
is the grasping of the skirt that is the
difficult part of this procedure,
since not only is it only about 1/4"
wide but it is mounted very close to
the panel and partially recessed
behind the tuning knob! The
reviewer's fingers are not very large
but he found some difficulty in this
operation, and for anyone with large
hands it would be very difficult in -
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deed. The calibrator, which is, in-
cidentally, an optional extra, pro-
vides signals at 25kHz intervals and
is pulsed at a rate of two or three
times a second to assist identifica-
tion.

On SSB, the speech quality pro-
vided by the Argosy when used with
the model 7W hand micropone was
generally liked by the stations work-
ed. The model 700 is an electret
mic, and is fitted with an internal 9
volt battery. which, the manufac-
turer's states, should last for about a
year in normal operation. It seems
strange that the operating voltage
was not derived from the Argosy
itself. However, it is not necessary to
use the model 700 with the rig, and
any high impedance microphone
can be used. In practice, the lack of
a speech processor was felt,
especially in view of the corn-
paritively low power of the Argosy,
but again this is available as an op-
tional extra. The notch filter was ef-
fective and was useful in eliminating
heterodynes. Receive audio quality
was good, despite the position of the
internal loudspeaker.

Power supply

The Argosy requires a supply of
13.8 volts at 9 amps, and a mains
power supply, model 225, is
available for base station use. The
two are obviously tailored to each
other, the connection between them
being made via a four way ribbon
cable which carries not only the DC
supply but also the live side of the
mains to and from the ON/OFF
switch on the Argosy. The circuit is
so wired that this switch is in series
with the one on the power supply, so
that if the PSU switch is left in the
ON position the switch on the
Argosy will turn the PSU on and off.
It does not, however, control the
DC, so that if the Argosy is used
with any other power supply its
ON/OFF switch will be inoperative.
For mobile use the model 1125 cir-
cuit breaker is inserted, into the DC
lead; this unit functions as both
ON/OFF switch and overcurrent
protection.

There is
about the

very little else to say
power supply ar-

rangements, except that the model
225 became very hot after the rig
had been switched on for some
hours, when its thermal trip tended
to operate on peaks, despite the fact
that the transceiver was operating

ARGOSY LAB TEST RESULTS

All tests were carried out using the equipment
in the upper sideband mode

RECEIVER SECTION

Receiver sensitivity for a measured receiver
SINAD of 12dB. All voltages quoted as PD.

3.5MHz 0 22uV
7MHz 0 22uV
10MHz 0.9uV
14MHz 0 25uV
21MHz 0 25uV
28MHz 0.4uV
29MHz 0.4uV

Test for dynamic range of equipment. The
Intermodulation performance was measured
by connecting two signal generators through
a 3dB hybrid combiner. Generator 1 was
set to 7.051MHz and generator 2 to 7.101
MHz. The receiver section was tuned to
7.000MHz and the generator levels were
increased until an intermod product was
observed equivalent to an S4 (1.4uV) rec-
eived input signal.

The generator output levels required to
induce this condition were 4.5mV. This is
equivalent to an uncorrected dynamic range
of 70dB. The corrected figure, for a 12dB
SINAD intermod level and with the hybrid
taken into account, would be 77dB.The
noise blanker circuitry on the review set
did not affect the intermodulation perf-
ormance.

Susceptibility to internally generated
spurious signals.

With a 50ohm load connected to the aerial
socket, the receiver was tuned over the
entire range. Birdies were noted at the foll-
owing frequencies:

3.58MHz below AGC
3.9MHz below AGC
14.4MHz below AGC
21 MHz S2
21.3MHz below AGC
21.49MHz below AGC
28.9MHz S4
30MHz S6

S meter characteristics

Meter input level dB change

S1 0 63uV 0
S3 1.2uV 5 5
S5 2uV 4.5
S7 3 6uV 5

59 lOuV 9
+20dB 90uV 19
+40 2 5mV 29

The review set was loaned by KW Electronics
of Dartford , Kent.

TRANSMITTER SECTION

Unfortunately, the testing facility encount-
ered difficulties when it came to the
testing of the TX portion of the equip-
ment. The results of the two tone intermod
test indicated that there was a linearity
fault causing IM products of only 8dB
below a single tone.

A real signal at this level of IM product
would splatter all over the band causing
complaints from other users several 10's
of kHz away. As it happened, the received
signal reports which we acheived in the
practical part of the review drew no crit-
icism whatsoever.

The importers, KW Electronics also
tested the review sample for a TX fault
and drew a blank. They said it was
working fine. As it happens, we've also
seen a full test report of the Argosy in the
American magazine Ham Radio which
showed no design defect. We therefore
assume that something went wrong in the
our test laboratory.
When we tested the set, the two tone
generator level was arrived at by look-
ing at the peak microphone output on a
scope (15mV) and using that as the base.
In the event, it seemed to have been too
high. Excessive test tone level at the mic
input seems to be the only thing which
can account for the shocking intermod
figures which we recorded. Since we
think that they are junk, we are not
going to print them.

OUR CONCLUSIONS

The Ten-Tec Argosy feels very dif-
ferent to the normal run of amateur
radio gear. Perhaps this is because it
originates in America rather than
the Far East. Having used the review
equipment for a day, I'm not sure
how much I like the difference but...

Performance appears quite satis-
factory although the dynamic range
on receive is not outstanding. Against
this, G3TDL reckons on the Argosy
as being excellent in this area and I
would rather trust him than a pair
of signal generators.

Given the reasonable £399 price
tag, the Argosy appears to be good
value for money.

G4JST
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into an SWR close to 1: 1. However,
shorter periods of operation did not
produce this effect.

Model 670 keyer

Most types of keyer can be used
with the Argosy, and the handbook
gives guidance as to suitable types.
Ten-Tec themselves, of course, pro-
duce two suitable keyers, the model
645 dual paddle with dot and dash
memories, and the model 670 single
paddle which is a basic 'elbug'. Both
types are designed to draw their
power from the auxiliary sockets on
the back of the Argosy. The 670 was
supplied with the review
transceiver, and was used by the
reviewer throughout his operational
tests. It operates satisfactorily, the
only criticism being that the feel of
the paddle is rather spongey,
resulting in some sending errors
since it was not obvious whether the
paddle had been pressed over far
enough to make contact. The
writer's CW speed is not very fast
(about 12 wpm) and it was thought
that this problem would assume an
even greater significance at higher
speeds. The 670 is about the same
price as other similar units on the
market. Side -tone, adjustable both
in volume and pitch, is provided by
the Argosy itself.

Model 228 ATU

Like most transistor transmitters
the Argosy is broadband tuned, so
no PA tuning adjustments appear on
the front panel. The PA is designed
to work into a 50 ohm load and this
means that full output wil not be ob-
tained into any other impedance; in
practice it will be necessary to use
an ATU with the rig, unless one is
able to use a separate dipole for
each band. Ten-Tec produce two
suitable units, models 227 and 228,
the only difference being that the
228 includes an SWR bridge
whereas the 227 does not. The units
are well constructed and provide for
the matching of a variety of aerials,
both balanced and unbalanced. The
tuner is in the form of a T -match, all
three elements being variable, and
is very easy to use, the inductor first
being set for minimum reflected
power and the match then being
trimmed by varying the two
capacitors. The matching unit is un-

balanced and is obviously designed
for coax -to -coax matching, but
facilities are provided for the con-
nection of a single wire aerial or a
balanced line, the latter being con-
verted to unbalanced by a built-in
balun. This feature, however, is one
of the two minor shortcomings of the
unit, since the balun is unable to
cope with lines having a high SWR
without becoming lossy, and this
sets a limit to the range of im-
pedances which can be matched,
particularly at low frequencies. A
maximum value of 500 ohms is
quoted in the instruction leaflet, and
this strikes the writer as being rather
low in terms of the impedances like-
ly to be encountered on open wire
feeders; however, this limitation
does not apply to the unbalanced
configuration. A useful feature of
the unit is the ability to select any of
the three aerials plus a dummy load
(not supplied) by the use of a front
panel mounted switch. One position
bypasses the tuner and routes the
transceiver direct to Aerial 1. Con-
nections to these three aerials, the
dummy load and the transceiver are
all made by S0239 connectors on the
back of the ATU. Additional screw
terminals are provided for the single
wire and balanced feeder for Aerial
3 only. The writer would have liked
to see the switch arranged to earth
the aerials not in use, but this is a
minor point. The only other minor
criticism is that the SWR bridge is
rather insensitive; it was necessary
to be radiating about 5 watts to ob-
tain a full scale power reading,
whereas the author likes to tune up
at milliwatt levels.

Handbook

The Argosy handbook is very
good; whilst not as 'glossy' as those
for some Japanese rigs it is well writ-
ten (with no Japanese English) and
comprehensive, including circuit
diagrams, very good layout
photographs, complete parts lists,
voltage measurements and circuit
descriptions of all modules. There is
also a two page essay on the virtues
and vices of solid state power
amplifiers! The quality of the hand-
book combined with the simplicity
of design of the Argosy (due to the
absence of synthesisers,
microprocessors and digital
displays), and the neat, uncluttered
construction of the transceiver
means that the rig should be quite

Rear connections, except aerial
socket at other side

easy to service, a point to be borne
in mind in these days when most rigs
are so complex that they need to be
returned to the manufacturer in the
event of a breakdown.

Conclusions

To summarise, the Argosy per-
forms well and is easy to operate.
The receiver performance is par-
ticularly impressive. As a general
purpose rig it does not represent
better or worse value for money than
its Japanese competitors, although
the ability to buy the basic rig and to
add extra facilities at a later date is
useful, particularly for someone
starting in amateur radio for the first
time. One point where the Argosy
does score over its competitors is as
a CW rig, as it is possible to
customise it for a top flight CW per-
formance at a much lower price than
other rigs, since one does not have
to pay for improved SSB perfor-
mance at the same time. A further,
though hidden, cost saving feature
is the ease of maintenance, since it
is unlikely that a competent amateur
would ever need to return it to the
manufacturers for repair. This sav-
ing is further helped by the simplici-
ty of design which will, of course,
increase reliability; and by the very
conservative rating of the PA, which
can operate into a considerable
mismatch without damage. All in
all, the writer has thoroughly en-
joyed reviewing the Argosy; it was a
great wrench to have to give it
back.
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MICROCOMPUTER OPERATED - 2M FULLY SYNTHESISED 25W FM TRANSCEIVER

AZDEN. PCS 4000

ALL KEYBOARD FREQUENCY CONTROLLED.
16 Memory Channels - Green L.E.D. - Size 50mm x 140mm x 172mm

RECEIVER TRANSMITTER
Receiving System Double superheterodyne RF Output Power 25 watts minimum (high)Intermediate Frequency 16.90 MHz (first), 455 kHz (second) 5 watts adjustable (low)Sensitivity Better than 0.2 µV for 20 -dB NQ Modulation Method Variable reactance FM

Better than 0.15 µV for 12dB SINAD Frequency Deviation :5 kHz maximumSquelch Sensitivity Better than 0.15µV at threshold Spurious Radiation Better than -60 dBSelectivity .6 kHz or more at 6 dB down Offsets Simplex, :600 kHz, programmable
±15 kHz or less at 60 dB down Autopatch System 16 -keyAudio Output 2 watts or more 18 ohms, 10% THDI PLO Tone Option U.S. Version only

1.750 Hz European version only (Built-in)
Priority Channels Two
Microphone Dynamic type, 500 -ohm

HOCKLEY
18-20 Main Road,
Hockley, Essex
0702 204965

WATERS AND STANTON ELECTRONICS
Radio Communication Specialists

Main Agents for TRIO, YAESU, FDK, WELZ

HORNCHURCH
12 North Street,

Hornchurch, Essex

If you missed
out on Breadboard
'79,'80,'81

and '82. .  ..

Notes the time to catch up

with BREADBOARD
'83

The premier electronics show for the enthusiast.
Moved this year for your convenience and comfort
to the Cunard International Hotel, Hammersmith,
London W6

Friday November 25th 10am - 6pm
Saturday November 26th 10am - 6pm
Sunday November 27th 10am - 4pm
Why not bring the family to the show and enjoy a
weekend in London? We have arranged a complete
hotel package for our visitors to the exhibition. All
inclusive rail tickets also available. Send now for
details of what we, the organisers, can offer you.
Write to:
Breadboard '83
ASP Exhibitions
145 Charing Cross Road
London WC2H OEE

This year's features include

 Computer controlled model railway competition.
(send off for entry form now)

 Kits to build all sorts of projects.
 Magazines and books covering most aspects of

electronics.
 Components and tools at bargain prices.
 Technical advice on electronics projects and Ham

Radio technique.
 Clubs/User groups for amateur electronics and

computing
 Lectures by professionals on a wide range of

topics. eg. Basic Tuition For Beginners,
 Holography and Producing Printed Circuit

Boards.
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SAVE £4.25 by receiving a FREE
magazine binder
when you
subscribe to.............

Its true, by subscribing to Ham Radio
Today you will not only receive your
personal copy direct to your door for a
whole year but also have a superb
magazine binder in which to keep your
copies AND ITS FREE!
All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to Ham
Radio Today.
What could be simpler? Normally priced
at £4.25, these attractive binders will
hold approximately 12 issues of Ham
Radio Today.
Not for you any longer the chore of
having to track down dogeared copies of
your favourite magazine, instead you will
merely go to your bookshelf and they will
be waiting for you in pristine condition.
Don't miss out on this outstanding offer
- subscribe today and receive your
FREE binder within 14 days of your order
being received.

SPECIAL OFFER
SUBSCRIPTION ORDER

FORM
Cut out and send to:
HAM RADIO TODAY
513, LONDON ROAD
THORNTON HEATH,

SURREY,
ENGLAND.
CR4 6AR

Please send my free binder andcommence my personal
subscription to HAM RADIO TODAY with the

SUBSCRIPTION
RATES
(tick as

appropriate)

issue

£12.80 for 12 issues
UK
£13.25 for 12 issues
Overseas Surface
£25.80 for 12 issues
Overseas Air Mail

I am enclosing my (delete as necessary)
Cheque/Postal Order/International Money

Order for L" ...... . .

(made payable to ASP Ltd)
OR

Debit my Access/Barclaycard`
(`delete as necessary)

Insert card no.

1%t or%

Please use BLOCK CAPITALS and include post codes.

NAME (Mr/Mrs/Miss)
delete accordingly)

ADDRESS

POSTCODE

Signature

Date

L
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AZDEN PCS4000
user view

Two metres is a completely
devalued band. Frankly, I can't tell
the difference between FM on
144MHz and FM on 27MHz. The vast
majority of QSOs are so banal and
tedious that they are enough to
make anyone with a real interest in
radio cringe in disgust.

Regretfully, although 2m
represents the thick end of the
wedge, the thin end is quite ap-
parent both on 70cm and the HF
bands. Having recognised that
there is a problem (and you had bet-
ter believe that there is one) you
must look for the cause. I perceive
two reasons: 1) The multiple choice
RAE is now so easy to pass that the
sum of knowledge is little more than
parrot fashion licence conditions,
and the how and why of wiring a
mains plug; 2) All you need to have
to get on the air is an Access card
with a credit limit of around £400.

Once there was a time when the
only way to get operational was to
build your own equipment, and the
fact that people don't do this
threatens the very fabric of the hob-
by itself. To support my view, I just
ask you to answer a single question:
When was the last QSO where you
discovered something useful to do
with radio? I can't remember either.
Amateur radio seems more and
more to be one giant CB channel
stretching from 1.8 to 440MHz and I
don't like it.

What has all this got to do with
an Azden PCS4000 micro -computer
controlled 2m FM transceiver? I

have been reviewing this machine
and I want everyone to be quite sure
of the starting point of my own per-
sonal prejudice. This way, it saves
people the bother of accusing me of
bias when I openly admit it.

What it is

The PCS4000 is a synthesised
FM mobile box offering either 12.5
or 25kHz channel spacing over the
range 144 to 146MHz. It produces
25W (measured 30W) of RF and is at

By Frank Ogden G4JST,
Editor Ham Radio Today

least as sensitive as any other com-
parable box.

It also offers all the features
which mobile black box users have
come to expect; the scanning
facilities are possibly the most ad-
vanced that I have yet come across.
The equipment allows storage of up
to 16 different frequencies (with or
without 600kHz shift for repeater
use) and also has the facility for
operating with non standard fre-
quency shifts.

The memory facilities are split
into two banks of eight which can be
scanned either as eight channels
within a single bank or sequentially
for the full 16. In addition the
transceiver allows scanning bet-
ween two frequencies (12.5 or
25kHz steps) defined by memory
frequencies stored in positions 7 &
8. This feature is useful when look-
ing for traffic in the 144MHz sector.

The set also includes the now
ubiquitous scanning and stepping
controls on the microphone which,
in theory, makes mobile operation

rather easier. An additional button
on top of the microphone PTT bar
recalls the contents of 'memory one'
on depression. You would normally
store 145.5MHz in the MI position so
that you can summon up the calling
frequency without taking your eyes
off the road. However this little extra
isn't nearly as useful as it sounds.

The front panel

I wasn't the only person to
remark that the front panel is the
most distracting that has ever been
seen on a mobile R/T. It is not simply
that the thing lights up like
Christmas in Oxford Street, but that
it has more buttons than a scientific
calculator cum digital alarm clock
radio with teasmaid thrown in.

Specifically, there are three
knobs: vol/on/off, squelch and
memory mode. So far so good. The
trouble is that there are a further 19
buttons and 23 indicator lamps. This
doesn't include the four digit LED
display. The main programming
control is a 16 button keypad.
Although the buttons themselves are
marked numerically, these legends
are of no significance. In essence,
the desired frequency, either for im-
mediate use or for memory storage,
is arrived at by sequential stepping.
In theory it should be possible to
QSY quicker via the keypad. In
practice, it is so fiddly to use - im-
possible when mobile - that the
microphone up/down buttons are
the main control.

The indicator lamps include a
string of eight corresponding to the
memory channel selected, plus an
extra light to indicate which
memory bank is in use. Redundant
decimal points in the LED main fre-
quency display indicate functions
such as 'M I select' 600kHz shift,
reverse repeater, loop unlock, etc.
Another string of lamps (five) give a
visual representation of received
signal strength and transmit output
power while a few more immediately
below them show such things as an
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unsquelched condition (I would
have thought that this state should
be obvious) low power operation
and unit in transmit.

I don't propose to give a blow by
blow account of what each control
does. It is sufficient to say that the
computerised PCS4000 offers every
permutation of the basic
transmit/receive function that you
can imagine and then a few more on
top. I think that it is rather more
useful to look at the basic radio
system performance in a review.
After all, that is what its all about .
isn't it?

In use

Programming the memory has
quite a lot in common with computer
operating. It looks difficult at first
sight, but once you understand the
programming language, it is no
great task. Having said this, it is
questionable whether you need all
the memory facilities which this box
offers. I personally think that the
height of evolution of the FM 2m
mobile box was embodied in the
Icom IC -240E. From then on,
everything went downhill. That
machine had a good basic perfor-
mance - not great but good - and
it sported only those controls which
had a direct bearing on the basic
operation of a radio telephone.

The IC -240 had a nice, big/click
stop knob to select the channel. It
had a simplex/repeater switch. It
had volume and squelch. It had all
the basics and no more. As a result,

you could reliably operate the set
blindfold and with one arm behind
your back. I couldn't do this with the
review Azden set or any of the Icom
successors.

The microphone control buttons
on the PCS4000 could provide all
the frequency setting functions but I
found that you always had to check
the result of an operation on the
digital display on the set's front
panel. Get the operating sequence
wrong - which is very easily done
- and you would find youself
transmitting with a 600kHz shift for
an intended simplex contact or
working on the wrong frequency all
together. I often found myself step-
ping through the memory channels
- after inadvertent operation of the
MI button - rather than the desired
25kHz steps that I wanted.

The audio quality of the rig, in
both transmit and receive was
generally very good. The sound
from the small internal speaker had
a satisfactory tonal balance for
mobile use. Only one signal report
suggested that the transmission
lacked slightly in top. The yellow
digital display was barely bright
enough to read in high ambient
daylight conditions. The FM limiter
circuitry rendered the unit
reasonably insensitive to impulse
type interference such as ignition
noise.

Faults

As delivered, the unit appeared
to have a slight fault on transmis-
sion. There was a regular tick...
tick tick noise on the transmission
which, although not impairing in-
telligibility, was annoying for sta-
tions at the listening end. As of the
time of writing, I haven't spoken
about the problem with the im-
porters, Waters and Stanton.
However I imagine that this ticking
noise is a one off fault with the
review sample and would not nor-
mally be encountered. Try before
you buy though. There is a poten-
tially more intransigent problem
with the PCS4000 which appears to
be connected with the RF design.

The transceiver displays a
number of spurious responses. In
practice, this means that you can be
listening for example on 145.5MHz
with a police communications
system occasionally opening the
squelch. While the Home Office
shows little scruple in adopting
amateur frequencies for its own use,
I seriously doubt whether it has ac-
tually taken over the 2m calling fre-
quency. I noted several cases of
high band breakthrough during the
course of the review.

I must state that I live out in the
country in an area of Sussex not par-
ticularly noted for the RF conges-
tion.
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Out of band interference
amounted to a weak but copyable
signal at several places over the
Azden's tuning range. The max-
imum level of the interference was
in the S2 range. It was quite enough
to mask a weak wanted signal.

I explored the review unit's
response over the frequency range
100 to 250MHz at a display setting of
145.5MHz and found at least half a
dozen places where a difficulty
could arise. I don't want to make too
much of this problem though.
Unless you were in an area of high
interference field strength, the
spurious response would only have
minor significance.

Circuitry

Neglecting all the digital
housekeeping and lightflashing cir-
cuitry, the PCS4000 is a double con-
version superhet with a first IF of
16.9MHz and a second one of
455kHz. A single loop mixer type
frequency synthesiser provdes the
local oscillator injection. In
transmit, frequency modulation is
achieved by pulling a 16.9MHz
crystal with an inductance loaded
varicap. The RF side of the box is in
all respects downbeat and conven-
tional. So why are there rough
edges on the out of band rejection?

I think that it is down to money
coupled with a bit of poor PCB
design. For instance, the RX front
end circuit includes a three stage
helical filter assembly between the
RF pre -amp (the inevitable dual
gate MOSFET) and the mixer (an
equally inevitable dual gate
MOSFET). This alone should ensure
that the image response is excellent.
It wasn't particularly good when
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measured under test, a fact which
can possibly be attributed to poor
screening or layout.

My conviction that there is
something a little bit untoward in
this department is re-inforced by the
following observation. I managed to
work Tony Bailey G 3W PO - he
lives some eight miles down the road
- using a dummy load screwed
directly into the aerial socket at the
back of the set. He received my
dummy load transmission in the
region of 5 by 3. I was able to give
him a similar report on receive! This
means that two way radiation was
occuring from either the
microphone or power lead. This
would be quite enough to render the
inherently excellent characteristics
of the helical filter useless.

I am also of the opinion that
Azden has saved a few bob, to the
detriment of RF performance, by us-
ing a cheap first IF filter arrange-
ment. Where a professional PMR set
would use an eight pole monolithic
crystal filter, the Azden uses a pair
of cascaded two pole crystal roofing
filters. Without pulling out these two
16.9MHz units and doing a
measurement - which you can't do
with someone else's equipment -
you can only make a guess at the
combined response of the two
filters. I would wager the cost of the
rig that it is at least 30dB worse than
a proper eight pole filter, correctly
installed.

The result of this is that adjacent
channel signals, amplified by the RF
pre -amp, find their way at fairly
high level to the second mixer in-
corporated in the MC"1-159 IF and
detector block. In practical terms
this means that strong 2m signals
from nearby stations can and do

cause some desensing; the MC3199
was not intended for use without a
high level of pre -filtering. Under
lab test conditions, a 2541V signal
800kHz out from a wanted signal
caused noticeable de -sensing.

Summary

I would cheerfully swop all the
digital gizmology, bells and whistles
of the PCS4000 for a decent crystal
filter unit. In fairness to everyone
concerned, the Azden set isn't the
only one on the market today with a
few problems. A leading brand best
seller is equally at fault, if not
worse, yet no-one seems to notice.
In a way, I feel that it all comes back
to that tirade that I launched into at
the beginning of this review. Many
of today's amateurs are concerned
more with buttons and lights than
down-to-earth RF performance. The
Azden will undoubtedly suit a large
sector of the hobby who will be very
satisfied with it. However, it is not
for me but then I'm biased . . .

AZDEN PCS4000 TEST RESULTS

RECEIVER SECTION
All measurements carried out at 145.5MHz

Input level for 12dB SINAD: better than
0.2uV PD (limit of test equipment)

Signal level and frequency for noticeable
desensing (15 to 12dB SINAD change):
12mV 147.5MHz
250uV 146.3MHz
300uV 144.7MHz
4mV 145MHz, 146MHz

Significant responses (12dB SINAD
or greater) were found at the following
frequencies: 119, 172.5, 177.5, 185, 240
MHz. The injected signal level was in the
region of 10 to 25mV.

TRANSMITTER SECTION

12V

5.5W
in low power position

13.8V

6W

24W 30W
in high power position

OUR OBSERVATIONS

The receiver sensitivity was excellent -

it was one of the best that we have come
across in FM 2m boxes. However, the
susceptibility to both in and out of band
signals spoils the picture rather more than
somewhat. The unit is compact, flashy and
will undoubtedly find wide appeal given
the reasonably competitive price tag of
£239. The technical wrinkles would not
be noticed for run of the mill operation.

G4JST
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ALL MODE
TRANSCEIVER

Part 2
Notch filter and

pre selector
By Frank Ogden G4JST and Tony Bailey G3WPO

PROJESII

THE NOTCH FILTER
The basic circuit for the IF notch filter was included with
the main central IF processing unit in the July issue and a
description of how it works in the April issue. The circuit
has not changed, except for the addition of C73, in
parallel with VC1. The original circuit called for a 60pF
variable capacitor, but as the commonly available units
are 50pF max, some small additional capacity was
needed. The air spaced variable used is a high quality
Jackson Bros unit, to keep the Q high, and therefore the
notch deep and narrow.

The purpose of the filter is to remove the heterodynes
which so often appear within the receiver's passband, and
with the notch depth obtainable from this unit (measured
at 50dB), all but the strongest interfering signals can be

reduced to negligible proportions. There is very little
effect on the intelligibility of voice signals, due to the
high Q, and therefore the narrow bandwidth of the
notch.

VC1 varies the frequency of the notch, and in the
maximum capacity setting, the frequency is just outside
the high side of the 2.2kHz SSB filter - the capacitor can
be left at this setting when the filter is not in use.

Construction
This module is constructed on a small PCB, designed

as a front panel control for the main transceiver. The
variable capacitor is mounted on the front panel, with the
PCB soldered to the two rear stator lugs of the capacitor
so that it is self supporting. Connection to main CIFPU is
via miniature 50 ohm coaxial cable.

Construction is simple once the ferrite matching
transformer is wound as follows.
1. Take a length of 0.25mm enamelled copper wire 9cm
long, and strip one end for 5mm. Carefully wind four
complete turns through the core, with one turn counting
as a wire inserted through one hole and then back
through the other. This should leave both wires
protruding from the same end of the core but from
opposite holes. Reduce the unstripped piece of wire to
1cm in length and remove 5mm of insulation.
2. Take two lengths of wire, each 5cm long, strip 5mm off
one end of each, twist together and solder. Insert the free
ends through the two holes, from the end opposite that
where the wires are currently protruding, until about
1cm of the twisted end protrudes. Pass each wire back
through the other hole, and repeat again, so that a centre
tapped four turn secondary is created. Reduce the wires
to about 1.5cm in length and strip and tin the ends.

The transformer and remainder of the components
except VC1 are then inserted and soldered. X1 should
have its base against the PCB.

66 HAM RADIO TODAY AUGUST 1983



Above: PCB
artwork for
preselector unit.
The large area
of copper is for
mounting the
variable
capacitor, VC1 Left: PCB

artwork for
notch filter. The
board mounts
on the 50pF
variable
capacitor.

VC1 goes in last. The lugs at the rear of the stator
plates are inserted through the large holes in the PCB
until they just protrude from the underside, then
soldered, making sure that the capacitor is exactly at
right angles to the board. A still piece of 18 or 20 swg
wire then links the earth terminal on VC1 to the hole
provided on the PCB.

Testing
To test and align the unit, connect it up to the

CIFPU, using a short length of miniature 50 ohm coaxial
cable. The filter ends of the cable are connected to the
underside of the PCB, and it is important that the input
and output are the correct way round.

Turn VC1 to maximum capacity and repeak IFT3 and
IFTzl on the CIFPU for maximum signal strength. If a
heterodyne is now found, it should be possible to reduce
it to negligible levels (depending on its strength). To
adjust RV1, tune in a carrier so that the beat note is about
1kHz. Adjust VC1 for best rejection, then adjust RV1 for
any improvement (the effect may be small). Repeat the
adjustments until no further improvement is possible.

This completes adjustment of the filter. When not in
use, VC1 should be left at maximum capacity. The IF
transformers on the CIFPU either side of the notch filter
circuitry will require slight adjustment after fitting the
notch unit.

PRESELECTOR MODULE
This module uses the same circuit as for the Synthesised
General Coverage Transceiver design published in the
January, February and March issues. It is a bit of_a
departure from standard designs by being a tunable low
pass filter arrangement, rather than bandpass. However,
it is very effective, and removes the need for banks of
switched tuned circuits, leaving only one control to peak
across the whole coverage of the Transceiver. At higher
frequencies it does give a bandpass response. In
conjunction with an ATU, ultimate rejection will exceed
100dB.

RFC1 simply removes any static voltages from the
aerial by providing a DC bypass, and Cl/L1, and C2/L5
are series tuned IF traps at 10.7MHz. The preselector
proper comprises L4, L5 and L6 plus VC1, a 500pF twin
gang air spaced capacitor. The inductors are wound on
Amidon Dust -iron cores type T37-6.

The operation of the filter can be seen from the
diagram - as the capacity reduces, the preselector
response transforms from lowpass, through an
intermediate stage of wide bandpass to fairly narrow
bandpass at minimum capacity.

ANTENNA L2 L3

Preselector circuit diagram

Construction
The preselector is built on a single sided PCB, with

VC1 also mounted on the board. As there are a large
number of different ways in which the twin gang
capacitors can mount, depending on their make, a
variety of holes have been provided. If none of these suit
your capacitor, you will have to drill some more. Which
side of the board the capacitor spindle projects from is
immaterial, but the capacitor should be positioned so that
the connections to the stators from the PCB pins are as
short as possible (use stiff wire). If long leads have to be
used for this, then a screen will have to be placed
between the wires so that they cannot 'see' each other.

The three inductors are wound using 0.4mm
enamelled copper wire. L2 and L4 each require a length
of 29cm to complete the winding. L3 requires 61 cm - in
the case of this coil it will not be possible to get all the
turns on in one layer. Wind as many as possible as a
single neat layer until the core is full, then wind the
remaining turns over the first layer, spaced round the
core.

When all the components are in place, the unit can
be tested.

Alignment
Connect up the preselector to the CIFPU using

miniature 50 ohm coaxial cable. When turned to a low
frequency, the preselector response should be very
broad. At high frequencies the bandpass characteristic
should become apparent - on 21 or 28MHz, there
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should be a very slight double peak in the tuning of the
preselector. If the response is very sharp then a turn or
two will need removing from L3. On the other hand, if
the double peaking is very pronounced, then a turn or
two should be added to L3.

The 10.7MHz traps are adjusted by feeding in a very
strong 10.7MHz signal to the input of the preselector,
and adjusting the cores of LI and L5 for minimum signal.
This quite difficult to do, as their rejection,
combined with the IF rejection of the CIFPU, results in
very little signal getting to the IF circuits once the cores
near resonance.

Once the unit is adjusted for an amateur band, it
should not need readjusting within the band, If it does,
then it is likely that L3 requires some turns adjustment.

The preselector module will eventually be mounted
on top of the main CIFPU diecast box, as another front
panel control.

Preselector component layout

VC,

RFC'

EC=C3
L2

CI

LI

INPUT
50' COAX
FROM ANTENNA

OUTPUT
SO,' COAX
TO CIFPU

5O COAXIAL
CONNECTIONS MADE

TO UNDERSIDE
IN FROM

POINT H'
ON CIFPU

Notch filter
component
layout

OUT TO
POINT
ON CIFPU

Notch filter

R16 15R 5% carbon film 0.25 watt
RV1 100R 10mm carbon preset
VC1 Jackson C808 50pF max variable
C73 5p silver mica
X1 10.7MHz HC -18/U

T3 4 turn primary and 4 turn CT secondary, wound
using 0.25mm en Cu wire, on Fair -Rite Balun
core type 28-43002402

Preselector

C1,2 47p ceramic plate
VC1 500pF + 500pF air spaced variable

RFC1 TOKO 7BA RFC 1mH
LI, 5 TOKO KANK 3334R

L2,4 22 turns 0.4mm en Cu wire, wound on Amidon
T37-6 core.

L3 45 turns 0.4mm en Cu wire, wound on Amidon
T37-6 core.

A complete set of parts for both modules including
the air spaced variables for both is available from WPO
Communications.

The Notch Filter costs £11.20 and the Preselector
£11.00, both inc VAT & p&p.

Printed circuit boards are available separately
priced £2.60 for the pair inc.

Table 1 components list

Omega IF board: components list
The following components were missed from the
table of components for the IF board in the July
issue:
IFT I, 2, 3, 4, 5, 6, 8
IFT5
T1

T2
T4
RFC1,2

Toko KACS4520A
Toko KACS3894
6:1 wound on Fairite balum core
type 28-43002402 using 0.25mm
enamelled copper wire
2:6 wound as Ti
Toko KACS6184A
Toko 7BA 100uH
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NEW PRODUCTS
HF vertical aerial
The R3 half -wave end fed vertical
aerial is a new addition to the
Cushcraft range, and it covers the
14, 21 and 28MHz amateur bands.
Resonance and matching is
achieved by a combination of
traps and a motorised tuning unit
at the base. Because of the high
driving point impedance there is
no need for an elaborate system of
earthing and/or radials.

The R3 comes complete with a
remote control box for the ATU,
enabling a claimed VSWR of
1.2:1 (or better) to be achieved at
the 50 ohm feed point at any
frequency in any of the three
bands.

The claimed specification is:
gain 3dB (the catalogue does not
say what reference is used for gain
measurement); horizontal
radiation pattern -
omnidirectional; power rating
2000W PEP; height 29.9ft (9.13m);
weight 11.51bs (5.2kg); voltage
required 110/240V AC; control
line voltage 24VAC; termination
S0239; material - seamless
aluminium; control box
dimensions 6x4x4 inches
(152x100x100mm); wind survival
100mph (160.9km/h).

Further details from Northern
Communications, 299-303
Claremount Road, Claremount,
Halifax, West Yorkshire HX3
6AW. Tel (0422) 40792.

Callsign badge
Wisbech Amateur Radio has
brought out a new callsign sticker.
It is made of magnetic material
and will 'stick' to any reasonably
flat surface. The callsign is black
against a white background, with
the legend "amateur radio station"
in red. The badge is 224x76mm in
size and costs £4.50 (or £5.25 for a
reflecting version) from Wisbech
Amateur Radio, 20-21 Norfolk
Street, Wisbech, Cambs PE13 2LF
Tel 0945 581099.

(The Editor thanks the supplier
for the freebie, but points out that
his first name is Frank, not
!Crank!)

AMTOR add-on
The ICS Electronics Amtor Mk. II
board is designed to convert an
existing RTTY station to the
AMTOR mode.

It connects between the
terminal unit and the
keyboard/printer, as well as to the
PTT line of the transceiver.

The interface to the Mk. II
board is at TTL levels, and a
stabilised 5 volt 400mA supply is
needed. Nine externally mounted
LED status indicators and six
externally mounted switches must
be connected to the board to
make it operational.

Designed by Peter Martinez

AMATEUR RADIO STATION
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G3PLX, the Amtor Mk.LI board is
compatible with all AMTOR
stations currently on the air. It is
available from ICS Electronics Ltd
at £107 for a kit, or £135 built and
tested. Details from ICS
Electronics Ltd., PO Box 2,
Arundel, West Sussex BN18 ONX.
Tel. (024 365) 590.

Antenna switch

The Drae 3 way antenna switch
has a claimed insertion loss of less
than 0.3dB at 145MHz, and less
than 1dB at up to 500MHz. It has
S0239 connectors and is rated at
250W RMS at 50 ohms.

Unused aerials are connected to
a high value resistor to drain static
build-up. The switch, which has
silver-plated brass contacts, is
connected to the sockets by a PCB
transmission line.

The antenna switch is available
from either Drae stockists, or
directly from the manufacturer:
Davtrend Ltd., the Sanderson
Centre, Lees Lane, Gosport,
Hants P012 3UL (Tel Gosport
20141) at a cost of f15.40.

Moonbounce
magazine
The Lunar Letter Magazine is a
monthly 44 -page American
publication designed for
VHF/UHF enthusiasts, covering
all forms of weak signal
propagation, with a special
interest in EME.

Regular columns include
several band reports of mainly
American interest, including
Terrestrial Reports, and EME
News reports for each of the 144,
220 and 432 MHz bands. There is
a letters page, a DX report, Swap
and Sell and constructional
articles.

The magazine is now in its
second year, and is imported into
the UK by: D Parker, 14 Moorside
Crescent, Drighlington, Bradford,
West Yorkshire BD11 1HS. A
year's subscription costs £11.
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Radio Communications
Antatew P M R Mer.ne

AVON

6 GOLF CLUB
LANE,

SALTFORD,
BRISTOL

Tel: 02217 2402
Open Turn Sat 9ant 9pe

Close Mondays

it NC

5773
ea S'Ot

=1111=13Ir
CAMBRIDGESHIRE

WISBECH AMATEUR
RADIO IOIICOM

Wisbech
Tel: 0945-581099. Open: Mon -Sat 9-6
HP facilities. Part exchange welcome.

CHESHIRE

km= rtitabOrgandis C CO LTD

58-82 Lower HIllgate, Stockport
Tel. 061-480 4872 Open: Mon & Wed 9-6
lets nights Tullis & Fri 9-7pm. Set 9-5.30.

Closed Thurs
Yaesu, Sommerkamp, Diawa, Jaybeam, Kenpro.

Weitz, Datong

HAMPSHIRE

FARNBOROUGH
COMMUNICATIONS
97 Osborne Rd, North Comp,

Farnborough. Tel. 0252-518009
Open: 8 days 10-8

Yaesu, Icom, FDKs, Mosley aerials, Jaybeams,
G Whips

KENT

Thanet
Electronics
143 Recular Rd., Herne Bay

Tel. 02273-63859
Open: Mon -Fri 9-5.30, Sat 9-12.30

(Closed for lunch 1-2)

Picots

E

FOR YOUR BUSINESS TO BE
INCLUDED, CALL

SHEILA OR JAN ON
01-437 1002

LANCASHIRE

231 Chorley Rd., Swinton,
Greater Manchester.
Tel: 061-793-1010

Open 7 days a week.
TRIO. YAESU. ICOM, GWHIP.

YOUR RIG IN OUR

HANDS

tit

THE YAESU EXPERTS CONSULT
G3LLL
Sales Dems & Repairs Mod Kits

HOLDINGS LTD

39-41 Mincing La. Blackburn
Tel: 102541 59595

CLOSED THURSDAYS

ISHERWOODS
ELECTRONICS
Hozier Street, Blackburn

Tel. 0254-57616
Open: Mon -Fri 9.5, Sat 10-1

An Aladdin's Cave of Components

LEICESTERSHIRE
ELLIOTT
ELECTRONICS

111.1.4,10 MI' USIA.

26-28 BRAUNSTON GATE,
LEICESTER. TEL: 553293

Open: Mon -Sat 9.00am to 5.30pm

LONDON

THE CENTRE
10 MERTON PARK PARADE,

KINGSTON ROAD, SW19
Tel: 01-543 5150

Open: 6 days 9am-6pm date night Weds until 8pm)

DAVE
MICK

G8SYG
G6LHL

The Enfield Emporium
AMATEUR RADIO

Hours Mon to Sat 9-6. Late Friday 9-8. Sun morn 10-1

281 Hertford Road, Edmonton N9
Tel: 01-804 0128

teeElectronksttd

400 Edgware Rd. W2
Tel: 01-723 5521

Open: Mon -Fri 9.30-5.30.Sat 10-4.30
Thurs 9.30 -fpm

THE MARINE ELECTRONIC CO LTD
1-4 Swan Mead, SE1 4SY. Tel 01-237 3474

Open: Mon -Fri 10am-5pm
Communications Equipment for the

Professional and Enthusiast
Callers by appointment only

W. MIDLANDS

DEWSBURY ELECTRONICS --®-

176 Lower High St, STOURBRIDGE
Tel: 10384) 390063

Open: 9.30-5.15. Closed Thurs. & Sun.
ACCESS/ BARCLAYCARD

HEWARD'S HOME
STORES LTD. (Est. 1983)
822/4 KIngstanding Rd., Birmingham

B44 9RT. Tel. 021-354 2083
G4RJM with 38 years in The Radio Trade

Ham Equipment urgently wanted!
Open: Mon -Sat 9-8

NORFOLK

Please include my business details in the next available issue of Ham Radio Today

it 000st
Address:

SI
1Tel. No.

Open Hrs:

Contact (Office Use Only):

Business Name:

Post to: Emporium Guide, Ham Radio Today, 145 Charing Cross Rd., London WC2H OEE
L-.

70

- -I
HAM RADIO TODAY AUGUST 1983



D.P. HOBBS (Norwich) Ltd
13 St. Benedicts Street, Norwich

Tel: 615786
Open Mon -Sat 9-5.30

Closed Thurs
Stockists of:

YAESU, FDK, ICOM, JAYBEAM
& Electronic Component Specialists

NOTTINGHAMSHIRE
R.A.S. (NOTTINGHAM

P Owen GBUUS
3 FARNDON GREEN. WOLLATON PARK

NOTTINGHAM: TEL 0602 280257
open. Tues-Fri 10-530 Set 9 5

YAWL: MK: ICOM: 11104IMERKAIIM! TOONA
SUUJIAR: WELL ANTENNAS le OWN EIRW14.F.

SCOTLAND

AXDON
32 Atholl Street, Perth

Tel. 0738-23753. Open: 6 days
ICOM, TONA, TONO RSGB Books, Maps 8.

log books. Full range of components
Ma:l order aya,lable - send for once Its!

r -

JAYCEE ELECTRONICS rrogiair

JOHN GM3OPW
20 Woodside Way. Glenrothes. Fife KY7 60F

Tel: 0682 766662
Open Tues- Sat 9-5

Ouains secondhand equipment ,11 stock Full tangs of TRIO
goodies Jaybearr - Petcrowsve Nodules - LAR

SOMERSET

AVCOMM LTD
25 Northload Street,

Glastonbury
Tel: 0458-33145

Open 9.30-5.30. Closed Wed

SUSSEX
scxcx""Dc's 40 TERMINUS RD (opp.

EASTBOURNE Railway
Tel: (03231 633361 Stn.)

Open: Mon -Sat 10-6 (Closed Toes)
Stockists of: Yaesu, Trio, Tonna, FDK etc +
secondhand and es -Government equipment In

stock

R13,0110

TYNE Et WEAR

PLYtTh0 bi ICS
ICOK. haat

129 Chillingham Rd, Newcastle-upon-Tyne
Tel: 0632 761002

Open: Tues-Sat 10am-6pm

YORKSHIRE
4 Cross Church St, Huddersfield Tel:

Open 6 days 9 5.30 04114 20774
Closed Weds. Thurs 9arn-8om

G4MH Mini Beam
Airways a good Alecto", of new 6 2nd nand equipment on stoat'

Amateur Radio Shop

DISCOVER THE WORLD 471714 AMATEUR RACI10 FROM
I re S2 1(.

LEEDS 452657 Off M was- sar
IA. MOriSSIOMALS. h see

TRIO ICOM YAESU
I 5505 11.1 ON RC.) MAO OPDlp4LiRVN. I DIM OPEN MON -0,1
bo !?4 40..1 Poti,,00L . 4.22. !loo. -5,.
EIF1111111-1 MADE En- LAP PRODUCTS

- sees IMMO ilissis ems mos earns 1116110 - sum-

HAM RADIO TODAY
CLASSIFIED ADVERTISEMENT - ORDER FORM

Rates of charge: 30p per word per issue (minimum of 15 words).
and post to HAM RADIO TODAY, CLASSIFIED DEPT.,

Advertise nationally In these columns to over 60,000 readers for
only 30p per word (minimum charge 15 words). Simply print your
message in the coupon and send with your cheque or postal order
made payable to Argus Specialist Publications Ltd. to:
CLASSIFIED DEPT. HAM RADIO TODAY
145 Charing Cross Rd, London WC2H OEE.
Tel. 01437 1002
Please indicate classification required.

Name
Address

Tel.No.IDay)
IPlease place my advert In Ham Radio Today for 0 months. Please Indicate number of Insertions required.

OR Debit my Access/Barclaycard
(Delete as necessary)
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I

I
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I
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HAM RADIO TODAY CLASSIFIED
Lineage:
30p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
£5.50 per single column centimetre
Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on

EQUIPMENT

IK-1 CMOSNMOS Iambic keyer. An electronic morse keyer with sidetone and
internal PP3 battery. VMOS technology allows our keyer to key the rigs other

keyers cannot! Positive or negative versions.
£19.95 & 50p P&P

MPA-2 144MHz Masthead preamplifier. Our advance design with selective
helical filter can switch up to 500W pep.
Ideal for DX or Contest Work
Cmos morse practice oscillator
Piptone/Roger bleep
K bleep £6.00 & 25p p&p
Our CM1000 HF Transceiver is currently under development. Send SAE or phone

for information on this and our other products.
Please note 1 2 months guarantee on all our products.

CHRIS MOULDING RADIO SERVICES, 276 HULTON LANE, BOLTON,
BL3 4LE 0204-651348

£33.50 & 50p p&p
£6.50 & 50p p&p
E4.50 & 25p p&p

.N.O.S.

Manufacturers of Power
Supply Units and V.H.F

linear amplifiers.
B.N.O.S. Electronics

Dept. HRTC, Greenarbour.
Duton Hill Gt. Dunmow,

Essex CM6 3PT
Tel: (037 184)767

AMATEUR RADIO EQUIPMENT
Toggle switches, cables, test meters
etc. Send s.a.e for price list to M.J.
Seaward, 7 St. Olafs Road Stratton
Nr. Bude, Cornwall EX23 9AF Tel
(0288 4179).

G40GP ELECTRONICS

116 Darlington Street East,
Wigan.

Tel. 0695 27948
Or 0942 497609

Antennas, G5RV's, HF & VHF
Aerials, Transceivers, Baluns,
Antenna Tuning Units made to
order, and of course G40GP's
300-600 ohm Feeder Spacer.
Unique clip -on Feeder Spacer.

73's
TONY AND JACK

G40GP G3LRB

Special prices on surplus equipment
Racal RA17 Receivers High grade communications receivers 500KHz-30M1-12
in 30 effective bands. From £175. Eddystone receiver 730/4 500K1-12-30MHz in 5
bands £145. All in excellent condition. Can £15.

Avo valve testers £30 p&p £4. NEW 28 range digital multimetens £40.25.
PCR Receivers LW/MW/SW Untested less PSU £20 p&p £5. 12' Whip aerials
£4 p&p £1.50. Creed teleprinters £25 p&p tree. Various single and double
beam oscilloscopes, signal generators, valve testers, output meters etc always
in stock.

Surplus circuits Book containing circuits and notes on many surplus receivers,
transceivers etc. £6.50. Send 50p for illustrated catalogue includes £1
voucher. Over 500 sets in stock. Avos amateur rigs WANTED for cash.

New shop open at 218 St Albans Road.
Come and see the bargains

WEIRMEAD LIMITED, i?q St Albans Road. Watford Hells

elephone Watford 194ib Access Visa cards welcome.

TYRONE AMATEUR ELECTRONICS
44 High St., Omagh, Co. Tyrone, N. Ireland

Day Telephone No. 0662-2043
Evening Telephone No. 0662-2922

Full range of YAESU, ICOM, HIGH GAIN, CDR etc in stock.
VERY KEEN PRICES
Examples:
ICOM IC720A £949 including FREE PS15.
YAESU FT230R. Our price £199.00.
HIGH GAIN TH3MKIII. Our price £225.00.
CDR HAMIV £258. Special price £218.
Call us and ask for Billy or Fereal for prices and
availability.
Finance can be arranged.
Also VISA accepted.

request)

01-437 1002
EXT 204
Send your requirements to:
Julie Bates,
ASP Ltd.,
145 Charing Cross Road,
London WC2H OEF

G.W.M. RADIO LTD. 40/42
Portland Road. Worthing,
Sussex. Stockists of ham radio
equipment. Tel: Worthing
(0903) 34897.

AERIAL PARTS
14 swg Hard Drawn Copper Aerial
Wire 20p per m (post 2'r p per m),
Strong PVC covered stranded Aerial
Wire 6p per m (post 21/2p per m);
300 ohm Twin Ribbon Feeder 12p
per m (post 2p per m); 75 ohm Twin
Feeder 18p per m (post 2p per m);
UR43 50 ohm COAX 20p per(post
3p per m); UR70 50 ohm COAX 20p
per m (post 3p per m); UR67 50 ohm
LOW LOSS COAX 50p per m (post

5p per m)
W.H.WEST LAKE, G8MWW
Clawton, Holsworthy, Devon.

TRANSMITTERS RECEIVERS ETC.
All frequencies. weil known makes,
ICOM, YAESU MUSEN, FDK, AZDEN,
LOWE,STANDARD,etc. etc. Powersup-
plies, wave -meters. test meters, fre-
quency counters, Welz SWR and Power
meters. Microwave modules, linear
amps, RTTY etc. Quality equipment for
am-ateur, PMR and Marine use. Aerials,
Co -ax cable, plugs. See our advert
under Emporium Guide. £1000 IN-
STANT HP available and ACCESS -
Booth Holdings Bath, 6 Golf Club Lane,
Saltford, Bristol BS183AA. Tel (02217)
2402. Staff includes G3N XW, G3XOD,
G8DPH.

ALL AMATEUR AND CB NEEDS
ICOM, TRIO and YAESU. CYBERNET

HARBARD and UNIDEN.
TAGRA,G.WHIP, HOXIN, MICRODOT

RTTY. SWR & power meters.
Receivers & linears. Plus all other

accessories
Aerial Fitting Service

231 Chorley Rd.. Swinton,
Greater Manchester.

Tel: 061-793-1010

READERS SEARCH OUR
COLUMNS TO BUY YOUR

PRODUCTS
PHONE

01 437 1002
NOW!

SOFTWARE

ZX81 or SPECTRUM-G4RWT
Morse Tutor +

Sattrack Program
Complete morse course from
beginner to operator. Features 1000
WORDS, random groups, punctua-
tion and text input. 4-20 WPM.
Detailed notes. Interface circuit dia-
gram to Autokey your rig. Plus Satel-
lite Tracking Oscar 8 and uosat.
Amazing value £4.50 per cassette L.
G4RWT Amateur Radio Software,
68 Forest Road, Paddock Wood,
Kent or tel. 089283-2590 with
Access/Barclaycard.
Specify ZX81 or Spectrum. Also avail-
able from Amtronics, CO Centre.
Enfield Emporium, Lee Electronics.
Waters & Stanton, etc. Trade en-
quiries welcome.

BBC MICRO SOFTWARE
Sophisticated morse -
teacher slow morse broadcast
system morse beacon RTTY
transceive system. Coming
shortly. Morse QS° transmit
and receive, meteor scatter at
300 wpm, contest scoring pac-
kage. Written by professional

Send
large SAE for detailed techni-
cal specifications. GOC Soft-
ware, 47 Cranberry Lane,
Alsager, Stoke-on-Trent.

PUBLICATIONS

AVIATION FREQUENCIES
Throughout Europe

As used by BA and other major
Airlines

284 Pages £6.25 inc p&p
Order by phone. Access and

Visa welcome.
Other lists available.

AOS (HRT) West London
Building,

White Waltham Aerodrome.
Maidenhead SL6 3NJ
Tel: (0628 82) 5362

AIRCRAFT COMMUNICA
TIONS HANDBOOK (UK/
Europe) including spot MF, HF,
VHF, UHF frequencies, military
& civil airports, air traffic control
centres, long range stations,
meteorological broadcasts,
broadcast times, navigation
beacons, co-ordinates, call -
signs, maps, etc. £7.50. p/p £1.
PLH Electronics, 70 Vallis Road,
Frome, Somerset, BA1 1 3EJ.

FOR ALL YOUR CLASSIFIED
REQUIREMENTS PHONE

ASP LTD.
01-437 1002

72 HAM RADIO TODAY AUGUST 1983



ANTENNA

AMTROnICf ,TONBRIDOt

NEW AMATEUR RADIO SPECIALIST IN KENT

BUY BRITISH IN JULY
JAYBEAM appointed dealer.
H.F. 4m, 2 m, 70cm, 23 cm OMNI. Beams, lashings and domestic T.V. antennas. Full range in stock.
B.N.O.S. appointed dealer
6amp, 12 amp, 25 amp, 40 amp P.S.U.'s 1/100, 3/100, 10/100 linears.
FORTOP appointed dealer
70 cm TV -UP Convertor, Video Demodulator, TV TX, TV TX/TR, 3/20w linear. 300Mw/20w linear.
DRAE appointed dealer
V.H.F. wave meter, Morse tutor, 4 amp, 6 amp, 12 amp, 24 amp P.S.U.'s. DC convertor.
ZENITH
Speech Processor. 29MHz LCL FM mobile 29.310 to 29.700 in 10kc steps with 100kc repeater shift. 5w output. £55.

APPOINTED AGENTS FOR
FDK., AZDEN, ICOM, DATONG, ADONIS, WELZ, R.S.G.B. BOOKS.

Come in and see what we have to offer. Open to 7 pm Friday Closed Monday
FINANCE AVAILABLE WRITE FOR DETAILS

Spend £20 or more on British made
goods and get a FREE Station Log.--

Ng.

8 TOLLGATE BUILDINGS. HADLOW ROAD. TONBRIDGE. Telephone: Tonbridge (0732) 361850

RESTRICTED SPACE HF OTH's

A G2DYM UNI-POLE
WILL BE YOUR ANSWER, TX

OR SWL
DATA SHEETS LARGE SAE,

AERIAL GUIDE 75p
Callers Welcome
Tel: 03986-215

G2DYM,
UPLOWMAN

TIVERTON, DEVON

FOR ALL YOUR
CLASSIFIED

REQUIREMENTS
PHONE

ASP LTD
01 437 1002 extn 204

30 FOOT STEEL and alloy masts
tillover £100 For details P.O. Box
16, Redruth, Cornwall.

ANTENNES TONNA (F9FT)
YOUR NUMBER ONE CHOICE FOR 8m, 2m, 70, 24 & 23cm ANTENNAS

50MHz
5 element'
144MHz
4 element
9 element fixed
9 element portable
9 element crossed'
13 element portable'
NEW 17 element fixed
435MHz
19 element
19 element crossed'
21 element 432MHz
21 element All/
144/436MHz
Oscar Special
9 & 19 element

01.741.1

E13.011.1
£15.441e)
f17.461e)
£28.521e)
r27.21Ie)
£36.19(a)

E18.141e)
1:30.061a)
I:26.001a)
1:26.001e)

00.0151a)

1260MHz or 1295MHz
23 element' 125.901b)
4 x 23 element antennas - power splitter - stacking
frame £140.001.1
Telescopic Portable Masts
4x 1m E15.984a) 3x 2m 019.151e1
4 x 2m E28.754a)
ANDREW HEUAX LDF4-50 COAXIAL CABLE
Attenuation per 100ft 144MHz - 0.8dB
435MHz - 1.6013. 1296MHz - 2.9dB
E320 per metretal 'N' type connectors for LDF4-50
male or female (10.36

MICROWAVE MODULES - ROTATORS --
COAXIAL CABLES ETC.
POWER SPLITTERS AVAILABLE FOR 2' OR 4
ANTENNAS

Denotes 500 ONLY - all others 500 OR 750
PLEASE ADD CARRIAGE AS SHOWN le) E4.00; Ib) £1.80.

Terms:Cash with order, ACCESS - VISA - telephone your card number.ALL PRICES
INCLUDE VAT AT 15%. For full specification of our range send 30p for Catalogue.

Callers welcome, but by telephone appointment only please.

RANDAM ELECTRONICS (H)
12 CONDUIT ROAD, ABINGDON. OXON 0X14 1DB. Tel: 102351 23380 124 hours)

FOR SALE

LIST -A -RIG
The daily advertiser for all amateur radio enthusiasts.
Foryourfree copy simply send two first class postage
stamps to List -A -Rig (HR), 65 Cecil Avenue,
Hornchurch, Essex.

G3 RCQ ELECTRONICS
Amateur radio equipment bought, sold, exchanged.
Tel: Hornchurch 55733, evenings 6/9 pm and
weekends.

2 METER SSB Transceivers
from £138. Full range includ-
ing ICOM, TRIO, YAESU,
ASDEN, ETC. Credit facilities.
Guilford CB, 0483 574434

CREED 444 TELEPRINTERS
with tape reader and writers. All
tested and working order.
Excellent condition from £45.
A.J.H. Electronics, 20 Barby
Lane, Hillmorton, Rugby, War-
wickshire. (0788) 71066.

VALVES VALVES VALVES
The following valves in matched pairs 6JS6/C 6KD6, 6JB6/A
6HF5 6146A 61468 YES the 6JS6/C is Japanese and works in
the FT101. Most amateur radio valves including difficult to
obtain EX STOCK. Quotations without obligation. If we don't
stock yourtype we may be able to import for you. Please enquire.
Remember, over 200 types EX STOCK. Phone for assistance re
types suitable for your equipment. USA and Jap manufacture of
popular types available.
Don't Delay Phone Today 045756114 G4A2M. Free Postage
with this advertisement.
Wilson Peel Cottage, Lees Road, Mossley, Tameside, Man-
chester.

Ant Products, All Saints
Industrial Estate, Baghill Lane,

Pontefract, West Yorkshire.
Telephone 0977 700949

AMATEUR ANTENNA
Silver 70-70 cms 16dbd
Gain Beam C31.95
Tiger LYE 9 dbd
2 Meter Beam C12.95
Tiger LY8 11 dbd
2 Meter Beam 019.50
Tiger LY10 14 dbd
2 Meter Beam C32.95

TWO YEAR GUARANTEE ON ABOVE
ZL12 Mk 2 13 dbd
Gain Beam Antenna £32.95
ZL8 Mk'2 9 dbd
Gain 5* -7" Long Boom £19.95
ALL ABOVE HAVE STAINLESS STEEL

PARASITIC ELEMENTS
Norcone 512 Wide Band
Discone Antenna £25.95
Securicor Delivery
(Extra) C4.50
Send cheque or money order today,
made payable to Ant Products or write

enclosing SAE. for full details.

COMPON ENTS

FROM £1 EACH. Synchros,
servo -motors, tachogenera-
tors, shaft encoders, etc;
unused ex. admiralty. S.A.E.
Hartshurst Farm, Ockley,
Surrey.

NEW COMPONENTS
AT LOW PRICES

CONNECTORS D TYPE
Plug 9W/75p: 15W/C1.00: 25 W/£1 .50
Skt 9W/81.00; 15W/81 .45; 25W/E1.90
Covers 9W/15/W/85p; 25W/90p
CONNECTORS COAXIAL
PL259(RG581/45p, PL259(RG8)/40p;
Reducer/10p; Coupler (F+F)/50p:
Elbow/95p; S0239/40p:
TEE (M -2F or 3F)/£1.10
UN EARS
709/35p; 747/35p; TDA2002V/E1 .25
TRANSISTORS
13E981/81.00: BFR91 (replaces
BFR34A)/81.40; BC212/8p. BFY50/
15p: 8F509/15p; BF274/15p; 2N5179
(Low Noise 1GHz)/25p; 2N3055/50p
CAPACITORS DISC
100pf/750V; .01 of /250V; .05uf/101/,
0.1u1/10V All 5p. 1000pf/750V/10p:
.01u1/3kV/20p

P&P 50p (free over E8)
SYON TRADING (Dept HR1)

18 The Ridgeway, Fetcham,
Leatherhead, Surrey KT22 9AZ

Mail order address only

EXHIBITIONS

SUSSEX MOBILE RALLY. A
day by the sea with the family
for £1. Brighton Raceground.
17th July. 10.30 am - 5.00 pm.
Free Car Parking. Good cater-
ing undercover.

AERIAL WIRE Hard Drawn Cop-
per 140ft 14SWG £6.90, 50 met-
res 16 SWG £5.90 including
postage. S.M. Tatham, 1 Orchard
Way Fontwell, Arundel!, West
Sussex.

SURPLUS
Ex M.O.D. radio, electronic, and
elec. equip. etc. Send 2 x 16p
stamps for list 31. A.H. Supplies
(Dept 3), 122 Handsworth Road,
Sheffield S9 4AE.

COPPER AERIAL WIRE 14 swg
hard drawn, 70' coils, £5.50, 140'
£8.90 inc postage. T.M.P. Elec-
tronic Supplies, Unit 27, Pinfold
Workshops, Pinfold Lane, Buc-
kley, Clwyd, N. Wales SH7 3PL
Telephone: Buckley (0244)
549563

Whatever you
are selling.
Do it quickly
and cheaply

Phone ASP
Classified
01-437 1002
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KITS WANTED CLUBS

WOOD & DOUGLAS
NEW PRODUCTS for the new exhibition season

from our new factory facility

144LI N25B 25W VHF LINEAR -A single stage higher power ver-
sion of our popular 144LIN1OB designed for the 2-3W output level
FM or SSB equipments. The board retains the straight through mode
in receive or when the power supply is disconnected and fits neatly
into a small diecast box. Ideal for the FT290.
Price details: £29.95 in kit : £40.25 as an assembled module.
6RX2 6M CONVERTER - You may not be one of the privileged 40
but you can at least listen on this compact high performance conver-
ter for 6M. It allows reception on the 2M band. The board has options
for local oscillator output and r.f. gain adjustment.
Price details: £19.95 in kit : £27.60 as an assembled module.
MPA2 MICROPHONE PRE-AMLIFIER -A buffered output ver-
sion of the MPA1. The board will now interface with low input
impedence equipment without degrading the response.
Price details: £3.45 in kit : £5.95 as an assembled module.
TVMOD1 Ch 36 MODULATOR - An alternative imported UHF
modulators giving adjustable frequency over the range 400 to 600
MHz. This enables system checks at 70 cms or directly into your TV
set in Band IV. The board has video gain and modulation preset
adjustable. The output oscillator runs at 200-300 MHz so it could be
adapted to Band III.
Price details: £6.95 In kit form : £10.15 as an assembled module.

When you purchase one of our products you are guaranteed success
because we offer full back up and servicing on any item no matter
now small. The confidence we have in the product is reflected in the
range available and the low service return rate incurred.
Why not try a kit today? We accept credit cards or written orders direct
to our industrial premises or at rallies and exhibitions throughout the
season. Enjoy your hobby more by building your next rig or
accessory.

UNIT 13
YOUNG INDUSTRIAL ESTATE
ALDERMASTON
READING RG7 4130.
TELEPHONE: (07356) 5324.

106321
761002

ICOM

IC -720A

APPROVED
qt, DEALER

ONICS
C v7

06321
761002

YAESU

IC -251E

Approved 'TONNA' stockist -Licensed credit brokers
- also -

Microwave Modules - I.C.S. - A.E.A. - Datong - Tasco -
CDE - Daiwa - Hansen - TAL - Tono -G -whip HF antennas -

Dummy Loads - Coaxial switches - plugs - sockets

RF cables - H-100, URM67, URM43, URM76, 3000 ribbon,
5 core, 6 core, and 8 core cable

129 Chillingham Road
Newcastle-upon-Tyne

Open Tues-Sat 10am to 6pm

BARCLAYCARD

WANTED
All types of marine, electronic, radio
and radar equipment. The Marine
Electronic Co. Ltd., 1-4 Swan Mead.
London SE1 4SY. Tel: 01-237-3474.
Open Mon -Fri. 10am-5pm. Callers by
appointment only.

HAM EQUIPMENT URGENT-
LY WANTED! Heward's Home
Stores Ltd (est. 1963). 822/4
Kingstanding Rd., Birmingham
B44 9RT. Tel: 021-354-2083.
G4RJM.

FREE RADIO
What has happened to Radio Caroline?
What is the latest on the Irish pirate
stations? How did the Voice of Peace sur-
vive the recent storms? Subscribe to our
magazine to find out. Send £3 to
Caroline Movement, Dept. B,
BCM-BRFM, London, WC1.

RTTY TERMINALS
RTTY TERMINAL BOARDS.
TTL output for computer £35
incl. and for teleprinter £39 incl.
All boards come completely
wired and tested with FSK and
AFSK. S.A.E. for details to
B. Brookes Electronics, 2
Leicester Street, Norwich.
Tel: (0603) 24573.

CARDS, STICKERS, BADGES

QSL CARDS printed at keen
prices. Send stamp for sam-
ples. Sigmaprint, 62 Newark
Lane, Ripley, Surrey.

LISTENER & QSL CARDS
Quality printing on Coloured and
White Gloss Card at competitve
prices. SAE for samples S.M.
Tatham "Woodside", Orchard
Way, Fontwell, Arundell, West
Sussex.

CALL SIGN LABEL BADGES
professionally engraved, by re-
turn of post. £1.50 cash with
order (state name & call sign)
Aylmer -Kelly - H, 2 Pickwick
Road, CORSHAM, Wilts., SN13
9BJ.

COURSES

COURSES  RADIO AMATEURS
EXAMINATION City & Guilds.
Pass this important examination
and obtain your licence, with any
RRC Home Study Course. For
details of this and other courses
(GCE, professional examination,
etc.) write or phone - THE RAPID
RESULTS COLLEGE, Dept. JX1,
Tuition House, London SW1.9 4DS.
Tel: 10-947 7272 (gam-5pm) or
use our 24 hr Recordacall Service:
01-946 1102 quoting Dept. JX2.

MORSE CODE REPARATION
Receiving: Cassette A: 1-12
wpm for amateur radio examina-
tion. Cassette B: 12-25 wpm for
professional examination pre-
paration. Each cassette is type
C90. Price each cassette (in-
cluding booklets) £4.75. Send-
ing: Morse key with separate
battery (PP3) - driven solid-state
oscillator and sound transducer
produces clear tone for sending
practice. Price of key with oscil-
lator £10.50. Prices include pos-
tage etc. Europe only. MH Elec-
tronics (Dept. H), 12, Longshore
Way. Milton, Portsmouth PO4
8LS.

ENGRAVED LAPEL BADGES
Lepel badges with electrically welded
Safety clip, most colours available,
Example: Club Badge, club name, per-
sonal name, callsign, with or without
RSGB logo - 1 to 10 badges 85p
each. 10 and above 80p each inc P&P.
Please use block capitals tor all orders,
cash with order, orders dispatched by
return first class post.
Club Secretaries please send for sample

DARFIELD ENGRAVING SERVICES
39 Cliff Road, Darfield, Barnsley,

S. Yorks S73 9HR
Tel: Barnsley (0226) 752106

QSL CARDS printed to your
own designs on white or
coloured gloss cards. Send for
samples, The Nutley Press, 21
Holme Thorpe Avenue, Redhill,
Surrey, RH1 2NB.

NEW!! Scientifically prepared
five-day courses to get you
through the R.A.E. examina-
tion: 01-346-8597.

Components
to sell?

Phone ASP
Classified

01-437-1002
ext. 204
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/Amcomm People
are at

the other end.

Who do you talk to when you
call Amcomm? Usually Jack G3LNC or  _
Alec G5VS. Whoever it is, you'll be speaking to pleasant
and reliable people with years of operating experience on the
amateur bands. People with an intense and active interest in
everything to do with Amateur Radio. People who actually
operate 365 days every year. People who quickly and efficiently
impart the information you need to make your decisions.

Just listen or ask around the bands - the reputation we have
gained was built by people like you. People who have tried
Amcomm and stayed Amcomm.

You see, we understand Amateur Radio, we live it at work and
play - but most important of all - we understand Amateur Radio
People.

Call us today and ask about our 70 major amateur names which
make up over 500 different lines or send 50p. in stamps for our
Bumper Literature Pack. (You'll find enough reading for days!)

You'll certainly like the people
at the other end...

AUTHORISEDAmcomm People. ww.
YAESU

Amcomm Services,
194, Northolt Road, South Harrow,
Middlesex HAO 2EN.
Telephone: 01-422 9585 (3 lines).
Telex: 24263.



A new rano of antennas
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Ask for them
at your local
amateur radio
shop


