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HINTS & KINKS

NEW LIFE FOR THE YAESU FT-200

¢ Since my article about Yaesu FT-101s was published in May
1999, I have been inundated with letters asking for copies of my
similar modification for the FT-200 that was published in Radio
ZS (October 1995). The cost of sending photocopies to the many
amateurs who have written is prohibitive, so here is the FT-200
article. (Thanks to Radio ZS5—Ed.) It shows how to modify the
Yaesu FT-200 / Sommerkamp FT-250/ Henry Tempo One, to re-
place the 61S6Cs with 6146B output tubes.

Remove the old 6JS6C output tubes and disconnect all wires
from the 12-pin tube bases (sockets) taking care not to damage
any of the decoupling capacitors, which are used on the new bases.
Remove the two 12-pin bases and using the same screws, install
two octal tube bases as shown in Figure 1. Make sure that the
locating keys are pointing in the position as shown. Cut short the
orange wire thal was used to supply the grid 2 (screen) voltage.
This wire is no longer required.

Rewire the octal bases as shown. It may be easier to wire pins
1, 4 and 6 together before installing the bases. Make sure that
each of these pins, which are the cathode and grid-3 (suppressor)
connections, is decoupled to ground with a 0.01 UF ceramic ca-
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Figure 1—A pictorial diagram of the socket wiring for
the 6146s.

pacitor, otherwise the output power will be low on [0 meters.
Likewise, both screen grids, pin 3. on each socket must be
decoupled as well as the heater pins.

The new screen-grid voltage is 250 V. Obtain this by wiring a
100V, 5 W Zener diode in series with the 350 V line to the screen
grids. (In the absence of a suitable Zener diode, use an OB2 neon
regulator tube in series as shown in Figure 2.) We can take the
350V from the dc supply to the choke feeding the cold end of the
12BY7A anode (plate) tuned circuits.

To change the neutralizing circuit for the lower interelectrode
capacitance of the 6146Bs, connect an additional 200-pF 1-kV
capacitor across the 200-pF capacitor shown as C40 on the origi-
nal circuit diagram. C40 is the decoupling capacitor on the cold
end of the 12BY7A plate tuned circuits.

In the early 1970s, I diagnosed an inherent fault with all
FT-200s, FT-101s and FT-400/560 series: The 100-pF coupling
capacitor from the plate of the 12BY7A to the grids of the finals
becomes leaky or fails short. This places the full +350 V on the
grids of the finals. Unfortunately, this normally occurs in receive
mode when the meter is reading S-units and not PA current. This
leaky capacitor immediately destroys the output tubes and—in
some instances—the plate choke and power transformer. If this
capacitor has not yet failed. it will. Tt is imperative that this
capacitor be changed to one rated for at least 1 kV dc. In the
absence of a replacement, install a 1000-pF 1-kV unit in series
with the old 100 pF unit as a dc blocking safety measure.

The final modification is to the power supply. Open the Yaesu
power supply to expose the PC board with the high-voltage recti-
fiers on it. Once you have removed the four silicon rectifiers and
the parallel resistors, you will see that the PC board is marked
and drilled to take eight diodes and resistors. Fit eight IN4007
diodes with eight 470 k€, '/+ W resistors and then move the tap
on the transformer from the 460-V position to the 600-V tap.
(Modern diodes are sufficiently consistent that equalizing resis-
tors are no longer needed or recommended.—Ed.) This will give
a high voltage of 850 V.

When you are ready to test and align the set. switch on the
transceiver and set its mode to SSB, meter switch Lo plate current
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Figure 2—Schematic of two 6146 tubes in a Yaesu FT-200. Notice that the filaments must be series connected.
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and mike gain at zero. As soon as the rig is warmed up, key the
microphone and quickly set the plate idle current to 50 mA using
the bias control on the rear panel. Align the transceiver and neu-
tralize the final amplifier stage in accordance with the original
manual. RF output should exceed 100 W on all bands if modified
and aligned correctly.

Should you attempt the modification with older 6146 tubes,
you may find that the holes in the main upper chassis are too
small to pass the tube bases. To make them fit, use a file to care-
fully remove the excess phenel from around the base of the 6146s
until they pass through the holes. Older 6146 tubes work identi-
cally to those (6146Bs) with higher plate dissipation ratings in
the FT-200. They yield a full 100-W output on all bands.

The modified set runs much cooler than with the eriginal tubes,
which were never designed for HF use.

Since publishing the original article, I have modified many
FT-200s and have heard of many other amateurs who have under-
taken the task with perfect results. This modification will give a
new lease on life to the FT-200, which can still hold its own against
many modern HF transceivers.—Roger Davis, ZS1J, Whitewebbe
Farm, PO Box 1660, Plettenberg Bay, 6600, South Africa

SIMPLE EXTERNAL MIXER FOR THE HEWLETT
PACKARD 8555A SPECTRUM ANALYZER

0 Recently the HP-83553 A spectrum-analyzer plug-in has become
available as surplus at reasonable cost. It makes an excellent ana-
lyzer through 12 GHz and performs well. However, an external
mixer is necessary to extend its range to 40 GHz. HP made a
model-11517A external mixer that requires band-appropriate
waveguide tapers to cover the 12-18, 18-26 and 26-40 GHz fre-
quencies. The mixer is very sensitive to overloads and can be
destroyed by power levels above 1 mW., Since the unit is sealed,
it is very difficult to replace any internal components. Working
mixers and tapers are very rare and dearly kept.

Briefly, in the external-mixer mode, the analyzer requires the
normal input to be terminated with a 50-€) load and a mixer con-
nected to the “external mixer” connector. The first-LO signal, mixer
de bias and the returning IF signal are carried through coaxial cable
to the mixer output. The input attenuator is out of the circuit.

In trying to find an alternate way to cover the 24-GHz ham
band with the analyzer, it dawned on me that it would be possible
to use other devices than the 11517A as mixers. I have found
three techniques. The first unit I tested was a 24-GHz detector. It
consists of a UG/595 flange and WR42 waveguide and a IN26
diode mounted as a detector, with a coaxial output, With this de-
tector connccted to a very short picce of coax and the external-
mixer bias adjusted for best signal, | was able to see signals from
my Gunnplexer at 24 GHz at least 20 dB above the noise.

I also tried a Systron Donner mixer from an analyzer that used
a similar arrangement. It also has a replaceable 1N26 mounted as
a detector. It worked as well as the above unit.

A third method should work, but I have not tried it. It should
be possible to use a waveguide-to-SMA adapter and put a coaxial
detector in series between the adapter and the coax. The trouble
with this arrangement is in finding components for this frequency
range. Oddly, I have not found it difficult to obtain detectors.

The obvious advantages of these arrangements are that the
IN26 is relatively common, physically replaceable and cheaper
than the HP part. The liability is that the arrangement is not very
sensitive. However, there is enough sensitivity to do antenna align-
ment and signal analysis, which is its primary purpose.—Doug
Millar, K6JEY, 2791 Cedar Ave, Long Beach, CA 90806,
dougnhelen@moonlink.net

¢ Here are some hints from the ARRL Lab: Andrew Pawl of ATP
had WR-42 to SMA adapters at the last Hosstraders hamfest for

$50 each. This is not a bad price, considering the cost of SMA
connectors that work at 24 GHz. It may make sense to build your
own diode detector with an inexpensive SMA connector on the
output. This way, you don’t need expensive coaxial connectors
that can handle 24 GHz. You can reach Andrew at
ATP@worldnet.att.net. [ also found 24-GHz detector diodes at
http://www.shfmicro.com/diode.htm. Look at the bottom of the
page.—Zack Lau, WIVT, ARRL Lab Staff; zlau@arrl.org

DON'T THROW AWAY THOSE CLD HEADSETS

0 Headphones need not be scrapped just because metal-on-nylon
cords are difficult to solder. Repair using readily available junk-
box materials without soldering is simple. Clean off the insulation
carefully leaving the metal-on-nylon conductor intact. Form a
“crimpable” ferrule by removing the ring from a small (#18 AWG)
crimp lug/termination. Slide some heat-shrink tubing over the head-
phone cord and move it well away from the joint area. Insert the
clean conductor-on-nylon into the ferrule. If the joint is at the plug
end of the cord, insert a short length of flexible bare stranded wire
into the ferrule at the opposite end. Crimp the joint. (I prefer the
type of crimping tool that dimples rather than squashes the fer-
rule.} Slide the heat-shrink tube over the ferrule and shrink it. You
can now solder the bare stranded wire to a phone plug without fear
of damaging the fragile nylon core. If the break is somewhere in
the middle of the headphone cord, omit the bare flexible wire and
slide the other broken end of the metal-on-nylon into the ferrule
and crimp as before. Sometimes it helps teo tightly fill the ferrule
with short lengths of bare stranded wire. Either way you have a
good electrical connector that will survive many years of use.

This same technique is excellent for installing ring termina-
tions on telephone extension cords, a requirement for connecting
many models of telephone patch equipment to the telephone ser-
vice line.—Bruce McCaffrey, N70J, PO Box 153, Poulsbo, WA
98370; bim @tscnet.com

CLOTHESLINE ANTENNA SUPPORT CLARIFICATIONS

¢ Thanks for publishing my VA2ERY clothesline-antenna hints
{QST, Dec 1999, pp 64-65). A few small errors in the figures need
correction. All figures | mention here are in the original hint. Van
R. Gibson, W4LLV, and I noticed that the upper wire in Figure 1
is misplaced. It should lie on top of the lower pulley, as the text
says and Figure 2 shows. In addition, the upper wire is really the
same gauge as the lower,

In the text for Figure 3, I suggested filing notches on alternate
sides of the hanging dowel to make it fit the zigzag hole pattern
of the flat-iron straps. That is not quitc what appears in Figure 3,
which shows the upper two notches on the same side in A and
doesn’t show the visible bolts in the foreground of those notches
in B.—Herb Slade, AA2BF, 22 Mallory Cir, Fishersville, VA
22939, hislade @ juno.com

SALVAGE MONITOR TOROIDS

¢ Cut open the lumps in discarded computer monitor cables and
you’ll find great toroids for TVI suppression. They will slip over
TV coax and act as a good shield choke to keep RF from coming
down the lead-in.—Rick Darwicki, N6PE, 17775 Elmhurst Cir,
Yorba Linda, CA 92886; rickyd @deltanet.com

Hints and Kinks items have not been tested by QST or the ARRL unless
otherwise stated. Although we can't guarantee that a given hint will work
far your situation, we make every effort to screen out harmful informa-
tion. Send technical questions directly to the hint's author.

Q8T invites you to share your hints with fellow hams. Send them to
“Attn: Hints and Kinks” al ARRL Headquarters (see page 10), or via
e-mail to rschetgen @arrl.org. Please include your name, call sign,
complete mailing address, daytime telephone number and e-mail
address on all correspondence. Whether praising or criticizing an item,
please send the author(s) a copy of your comments.
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