QSK Conversion of the Ameritron ALS-600 and ALS-500 HF Amplifiers
Phil Salas— AD5X

Introduction

I’ve had a previous QSK conversion article for the ALS-600 on this website for awhile.
During thistime I’ ve received inquiries as to whether this same modification could be
applied to the ALS-500 aswell. | pulled the ALS-500 schematic and parts list and found
that Ameritron uses the same open frame relay in both amplifiers, with the exact same
wiring. This 15ms (typical) slow operating open-frame relay means that even when
operating semi-break-in CW, hot switching of the transceiver can occur with either
amplifier. Now unlike the ALS-600, in the ALS-500 mobile environment CW operation
with or without QSK is probably not that big of an issue. However, replacing the open-
frame relay with sealed relays can only improve relay reliability. Also, some hams use
the ALS-500 for home and/or portable operation with an AC power supply — and so the
ability to operate CW and QSK in these situations may be desirable.

Because of the ALS-500/ALS-600 power levels and maximum tolerated SWR, very fast
miniature signal relays can be used for amplifier switching. For example, at 600 watts
output into 50 ohms the amplifier output relay needsto carry 3.5-amps. The worst-case
current for a2:1 SWR (the point where the ALS-600 protectsitself) isjust under 5-amps.
By paraleling two sets of contacts for the amplifier output relay, 6-amps of current
carrying capacity is available which is more than sufficient for the ALS-600. These
relays can also handle 1000V RM S between open contacts and between the contacts and
coil which is aso more than sufficient for the worst case 2:1 SWR condition at 600 watts.

Theinternal QSK solution

With miniature signa relays, the ALS-500/600 QSK design and implementation becomes
very simple. The existing open-frame T/R relay is simply replaced with a pc-board
assembly consisting of a pair of signal relays (Figure 1 below).
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Note that the relay coil is polarity sensitive (pin 1 is positive and pin 16 is negative).
Onerelay controls the transceiver output and amplifier bias switching, and the second
relay (with paralleled contacts) controls the amplifier output switching. With operate-
and-rel ease times of approximately 3-milliseconds these signal relays switch faster than
the amp-enabl e-to-RF output delay of most transceivers — perfect for QSK operation. As
an example, | measured the amp enable-to-RF output time delay of an 1C-7000 at 8-
10ms, and 12-15msfor an IC-706MKI11G. The Yaesu MKV has adefault delay of 5ms
(adjustable from 0-30ms) and my Elecraft K3 has adelay of 8ms. The published delay
information on the TS-480 and TS-2000 is 10ms, and the TenTec Omni VIl and Orion
published delay is 15ms. So the 3ms relay switching time ensures that the relays fully
operate prior to RF becoming available for these radios. But just to make sure thereis no
possibility of hot-switching the amplifier, a diode in-series with the transceiver/bias
relay’s control voltage input gives avery sight enable delay and early drop-out delay for
thisrelay. Thisensuresthat the amplifier is always connected to the antenna prior to RF
being applied and removed.

Construction

The partslistisshown in Table1l. A completekit of parts (pc board, diode, two sockets,
two relays, sleeving, and 24 & 20 gauge bus wire) is available from adSx@arrl.net for
$31 ppd.

Since the new relay board assembly replaces the existing ALS-500/600 T/R relay, you
must remove most of the existing open frame relay leaving just the relay plastic base with
its pc-mounted pins. The photos below show the original open-frame relay mounted in
the ALS-600 and AL S-500 amplifiers.
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Theinstallation instructions are as follows:

1) Remove the open frame relay, leaving just the relay base and its PC-mount pins. To
do this, cut all relay wires, including the relay coil wires, where they are soldered to
the relay terminals. Leave the black RF input and RF output wires as long as possible
and soldered to the main PC board. Next, unhook one end of the small relay spring
and remove the movable relay contact assembly. Grab the metal frame of the relay
with needle nose pliers and bend the frame back and forth. In less than a minute the



screw attaching the relay coil bracket to the plastic base will strip out of the bracket
letting the coil and bracket come off the base. Put hot glue or epoxy over this screw
so it doesn’t rattle around (the screw is too long to pull out from under the relay base).
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2) Solder four 4” lengths of 24-gauge buswireto the DC & bias relay posts, and four 4”
lengths of 20-gauge bus-wire to the four RF relay posts. Orient the wires vertically
and add a%2’ length of sleeving over the middle biaswire. See below.
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3) Solder the two 16-pin IC sockets and the 1N4007 diode to the PC board.
IMPORTANT: Orient the diode band and sockets as shown in Figures 1 and 2
below.



