Radio Problems Solved
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he ‘mystery’ picture shown in this
I column in the July issue was in
relation to David Kemplen’s answer
to the question: ‘What will happen when
supplies of suitable 6JS6C valves run out
for the early FT-101s?’

After reading articles in the May and
September 1999 issues of QST, David had
successfully converted his early FT-101
to run with 6146B valves in the p.a. stage
instead of 6JS6Cs. Along with one or two
other helpful souls, David sent me a copy
of the original article.

| haven't carried out the modification
myself but I've seen a rig after having been
converted in a similar way, come in for
repair that worked okay. So, throwing in my
own pennyworth, | would suggest going
about the modification as follows.

First, make sure that the p.a. valves grid
coupling capacitor C13 has been replaced
with a 100pF capacitor of 3KV or more
voltage working. Do not leave the original
capacitor in circuit; it will almost certainly
go leaky.

Whatever you do, don’t borrow
someone else’s p.a. valves to test the
rig without ensuring that C13 has been
replaced; if it leaks it will blow the
borrowed valves, even on receive! Next,
establish that the rig is in perfect order
and in correct alignment; you will end up
in total confusion if you try and modify a
faulty rig.

Now, you are ready to start the work.
Disconnect the rig from the mains, wait
two minutes for the h.t. to discharge and
then short circuit the top caps of the p.a.
valves to chassis just to be sure. Replace
the nine pin valve holders with a couple
of international octal bases, (check that
the valve holders physically fit the valves,
Mazda Octal holders look identical but will
not fit 6146 valves!) and then wire the leads
to the correct pins, as shown in Fig. 1, and
in David’s photo (Fig.1a).

Next, to allow for the reduced inter-
electrode capacity of the 6146B's, wire a
25pF variable capacitor between the grid
and cathode of one of the p.a. valves and
then, to make the neutralising less critical,
wire a 2000pF capacitor in parallel with
the 200pF bottom capacity neutralising
feedback capacitor C11.

Then, you can ‘fire up’ the rig without
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any valves fitted, (with one hand in

your pocket, there are some dangerous
voltages around) and check the voltages
on the 6146B valve connections. In the
receive mode you should have about -70V
on the p.a. valves control grids, +180V
on the screen
grids, and
around +750V
on the top cap
connectors.

If all seems
ok, pull the
mains plug
out, wait two
minutes, short
the top cap
connectors to
chassis again
and then fit the
6146 valves. At
this point, set
the neutralising
capacitor at half
capacity, the new 25pF trimmer capacitor
at almost maximum and refit any screening
covers you have removed.

Next, you should run the rig into a
dummy load on 3.5MHz, it should tune up
and provide some output. With the pre-
selector set at the point where maximum
receive signal strength is obtained, peak
the new 25pF trimmer for maximum drive.

Set the neutralising capacitor so that
peak r.f. output into the dummy load
coincides with minimum p.a. current and
then work gradually higher in frequency,
resetting it as you go, as described in this
column in the July Issue.

Once the rig is working you should get
about 50-60W r.f. out into the dummy load.
If the rig was in correct alignment before
you started the modification, the alignment
should now be more or less correct but

final adjustments will be needed on 28MHz.

Tune to the crystal calibrator in the
centre of the band and peak the pre-
selector for maximum. In the transmit
mode peak the new 25pF trimmer for
maximum drive as its setting will be more
critical on this band. If you are short of
drive re-peak this trimmer whilst trying the
pre-selector first slightly to the left and a
little to right of peak, for the best results.

Next, try the rig on all bands and see
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Fig. 1: Make sure you wire the leads to the correct pins
(above).

Fig. 1a: David Kemplan’s FT-101 with modification
complete (below).

-6.8V rail

Fig. 2: To cure an a.g.c. problem on older FT-290MklI
rigs, try fitting on receive, a 47k{] resistor in the circuit
as shown here.

that you get good a.l.c. action. If you are
short of drive on any band, do not touch
the new 25pF trimmer but repeat the above
operation using the trimmers TC6 to TC10,
as shown in the alignment section of the
manual, on the various bands. Once every
thing seems okay and the neutralising has
been rechecked on 21 and 28MHz, it's time
to increase the power.

Disconnect the rig from the mains, wait
two minutes, then remove and insulate the
160V screen grid h.t. feed wire from L13.
Take a new lead from L13 to the 300V h.t.
rail and the job is done. You should now
get around 100W out with a pair of 6146B
valves or a little less if you use 6146A
valves.

Practical Wireless, August 2007



UesdEn PCR FTI1904KL
Ere3

Receive Problems FT-290 Style

Over the last 20 years, | have had several
FT-290Mkls brought to me with the
symptom that intermittently, or when
they're cold, the S meter drifts to half or
sometimes full scale. And that at the same
time the receive sensitivity drops to a very
low level. Several of theses rigs seem to
have cured themselves during servicing
without any apparent reason, cleaning the
p.c.b. has cured others, some have seemed
to recover if the diodes D28, D29 and D30
were replaced, or even if Yaesu's rubber
glue was removed from certain points.
(The exact cause has frankly remained
somewhat of a mystery.)

The FT-290MkI is a small multi-mode
144MHz portable rig and not being as
young as | was, | find them quite difficult
to work on these days. Swapping the
diodes, for instance, is nearly impossible
without destroying them and so | cannot
test the removed diodes for leakage. With
such an intermittent fault on the FT-290, |
never knew if | had cured it or if it has just
decided to be on its best behaviour for a
few days!

When, last year, an FT-290 was brought
to me with the fault I've described last
year, | was tempted to give up and return
it unrepaired. But as | tried to measure
the voltage between base and emitter of
Q1014, | found that the fault disappeared
while the meter was connected! The 20,000
OPV test meter | happened to be using
was on the 2.5V range and so | was able to
calculate that it had a resistance of 50kQ.

| started experimentally wiring various
resistors between base and emitter and
found that any resistor lower in value
than 150kQ would cure the fault. | then
dismantled my own FT-290, which did
not have the fault and tried soldering a
selection of resistors between base and
emitter of Q1014. | found that as long as
they were higher than 20kQ, they had no
effect at all on the performance of the rig
or the automatic gain control (a.g.c.) action

Fig. 3: This page from Harry's
workshop notebook should help you
with the fitting of a 47k< resistor as
shown in Fig. 2.

at all. I, therefore, ‘cured’ the
faulty rig by adding a 47kQ
resistor.

As the FT-290 rigs get
older the a.g.c. problem
seems to become more
common and several
readers have E-mailed me
about this complaint. | have
cured a few myself and
advised others how to cure
them by the simple action of
fitting, a 47kQ resistor (RX) in
the circuit as shown in Fig. 2.

The idea might be simple and Q1014
is identified in the photo on page 34 of
the FT-290Mkl manual but finding the
connections is not so easy. The scan, Fig. 3
should help. Please note, that the base and
emitter connections of Q1014 are the outer
ones, and that if checks are made on the
low ohms range of a test meter, the emitter
connection should show a dead short to
the -6.8V rail. | would be interested to
hear of other occurrences of this fault and
whether the modification I've mentioned,
solves it every time.

Low-loss Coaxial Cable

Blackburn in Lancashire, where we had our
shop, was once the biggest cotton weaving
town in the world, for a very good reason.
As clouds come in from the west they lift
to go over the Pennines and then tend to
drop their very wet contents on Lancashire.
Cotton weaving becomes very inefficient

if looms frequently have to be stopped
because a cotton thread has broken but a
damp Blackburn atmosphere, very much
reduces the incidence of such breakages,
hence the location.

What may have been good for weaving,
is not so good for antenna systems though
and a large proportion of the faults we had
to deal with were due to water. In fact, |
once heard from TV engineers who were
sent to houses because of the complaint
‘Our TV is leaking’ all turned out to be
rainwater coming down the inside of
low-loss coaxial cable!

‘Joe’ came in the shop to buy 20m of
low-loss coaxial cable. He explained that
he was replacing the feeder to his 144MHz
collinear as he was not getting his signals
out very well and that he suspected that
he had got water in it. A few days later,
he was back with the new coaxial cable
complaining that it was faulty and that
whilst his signals had improved a little, the
s.w.r. had shot up from 1.5/1 to 5/1.

Most readers will realise that the
s.w.r. is an indication of the amount of
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Harry's waiting to hear from You!

As | am now retired, | like to hear
about problems with older equipment,
particularly pre-1990 Yaesu rigs. If you
want a direct reply please remember
to send me your E-mail address

or enclose a stamped addressed
envelope. Send your letters to the
address above.

Remember the mains supply is
potentially lethal. Unless you really
know what you are doing, always pull
the mains plug out, do not just switch
off at the wall socket, when working on
equipment.

transmitted signal that is reflected back
to the transmitter. Joe, however, did not
appreciate that as a length of lossy cable
attenuates the signal that is reflected from
the antenna, it reduces the reflected signal
measured by the s.w.r. meter, making the
s.w.r. seem much better than it actually is.
The original feeder was badly corroded and
full of water but the high s.w.r. measured
with the new feeder in place, turned out to
be caused by his collinear antenna, which
had also been attacked by rain water.
Losses can be very deceptive, as
people tend to think that the s.w.r. is the
‘goodness’ factor of an antenna system.
This can be far from the truth; a low s.w.r.
only means that most of the transmitted
signal is not being reflected, it does not
necessarily mean that it is being radiated.
More about this next month.

By The Way

By the way, did you hear about the (rather
dense) English Amateur living in Ireland
who rang his local paper?

English Amateur: “Hello, is that the
advertising department?”

“To be sure sir, how can we help you”?

English Amateur: “How much do you
charge? | want to advertise a radio tower
for sale?”

“Happy to oblige sir, we charge £15 an
inch”.

English Amateur: “ Oh no, never mind, that
will cost far too much, the tower is 30 feet
high”! ()
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