The 440 Repeater Story
By Don Steinbach, AE6PM
The refurbished W6UU 440 MHz (70 cm) repeater is now fully functional and will
probably be back on the air by the time you read this. The new Kenwood UHF FM TKR851 Repeater replaces the Motorola Micor repeater that’s about 35 years old. Do the
electrons care? Probably not, but the power amplifier failure a few months ago took our
last working spare.
The repeater has been off of the air since February 20 when Lou (WA6QYS) and I
removed the RC-96 Controller and the Telewave TPRD-4544 Duplexer so that I could
integrate them with the TKR-851 at my place. Although the system isn’t very complex,
there were enough unknowns in the TKR-851/RC-96 interface that it seemed prudent to
bring the equipment to the shop instead of the other way around. That turned out to be
the right decision. The equipment was then temporarily installed in a small rack for
integration and test as shown in Figures 1 and 2.
The TKR-851 has the basic functionality to operate alone as a legal repeater. However,
the RC-96 adds additional features such as date and time announcements, signal strength
reporting, voice messages (535 word vocabulary), and autopatch/autodial capability. It
can also control a second radio. The Telewave duplexer is required so that we can
transmit and receive simultaneously on the same antenna on frequencies 5 MHz apart.
The TKR-851 provides a signal strength output (RSSI) voltage and the RC-96 has a
signal strength input circuit. The two are incompatible since the TKR-851 delivers 1.55
to 3.0 Vdc and the RC-96 expects 0 to 5 Vdc for S0 to S9+60dB. A simple op-amp
circuit assembled on a Radio Shack perfboard (Figure 3) provides the translation of
voltage gain and offset. With this is in place, the RC-96 announces the signal strength
when prompted.
Aside from providing the circuitry to handle the signal strength reporting, the other
connections between the TKR-851 and the RC-96 are just wires. Wires that go between
DIN connectors and DB-25 connectors or Molex connectors and whose function and
voltage levels need to be understood and verified before the physical connection is
actually made. All this takes time, of course.
The TKR-851 has 16 channels that can be individually programmed for different
configurations. Much like many of our transceivers, this unit has only five buttons on the
front panel and all the configuration information is buried in firmware. The unit, as
ordered, was to have four of the channels preprogrammed per our requirements. Murphy
struck when I discovered, with help from John Glass (NU6P) that “they” didn’t bother to
program three of the four channels. Further, the CTCSS-valid signal wasn’t programmed
to be present at one of the external connectors.
I’m smart enough to know when I’m in over my head, so I called on John Glass and on
Rob Vance (N6ROB) for help since they have a lot of experience with similar Kenwood

units. Two afternoons later they had the programming straightened out. It’s good to
have talented friends. Fortunately we (SCCARA) had already purchased the
programming software and cable.
Someone (I think it was Larry, W2QOV) once told me that the way to estimate the time a
ham radio project will take is to first estimate the time in hours, then double it, then
change the units to weeks instead of hours. That seems to be pretty accurate.

Fig. 1. Repeater components mounted in the test rack. From the bottom up, s-meter
signal conditioner, Kenwood repeater, RC-96 controller and the duplexer.

Fig 2. Rear view of the test rack. The speaker, swr meter and dummy load on the rack
shelf are not part of the repeater.

Fig. 3. The s-meter signal conditioning circuit is built on a Radio Shack perfboard.

