
     I concluded some time ago that there is something seriously wrong with the W7TD 
146.68 MHz repeater, and recently concluded that it is getting worse.  I decided to do 
some measurements and calculations to see just how bad it is.  I made two sets of 
measurements: one, received power from W7TD, from which I could estimate the 
repeater power output, and how much power it takes to bring up the repeater, from 
which I could calculate the repeater sensitivity.  In order to have something to compare 
with, I also measured received power from the WXM48 weather radio transmitter 
(162.475 MHz) which is located at the same site.

     I made my measurements from the parking area on Skyline Drive above Wenatchee.  
This site has a clear line of sight to the Burch mountain repeater site.  According to 
Google Earth, the distance between the two sites is 9.6 miles.  I assumed that both 
transmitters have a +6 dB gain antenna, which is typical for VHF fiberglass collinear 
repeater antennas.  The antenna used at the Skyline Drive site was a Larsen mag-mount 
¼ wave antenna cut for the 2 meter ham band.  I measured the return loss of this antenna
at the frequencies used at 22 dB (VSWR = 1.17) at 146.68 MHz and 8.5 dB (VSWR = 
2.2) at 162.475 MHz.  There may be a slight received signal strength advantage at 
146.68 MHz over 162.475 MHz, but likely negligible compared to other uncertainties in 
the system.  I assumed the receive antenna to have 0 dB gain.  With these assumed 
conditions, the path loss between the two sites works out to 94 dB.

     For receiving I used an Anytone AT-D878UV, which has a rated sensitivity of .25 
microvolts or -119 dBm, and for transmitting I used a Baofeng UV5R5, which has a 
rated power output of 1 watt (+30 dBm) on low power.  I later confirmed the sensitivity 
of the Anytone receiver and the power output of the Baofeng transmitter to be within a 
dB or so of specifications.

     I used a coaxial fixed 20 dB attenuator and a toggle switch 0 to 82.5 dB attenuator to 
vary levels as needed for these measurements.  I verified the attenuators were accurate 
with my VNA.

     There are a number of assumptions made here, and a number of places for 
inaccuracies, but this should be sufficient to determine whether or not there is a problem 
with the repeater, and if so, of what magnitude.  Obviously, going to the repeater site and
making direct measurements would be much preferable, but lacking direct access to the 
repeater, one makes do with what one has available.

     The first test performed was comparing the signal levels received from W7TD and 
WXM48.   I used the Anytone radio to receive the signals, and varied the attenuation 
between the antenna and the receiver until the squelch just closed.  Tuned to WXM48, 
the squelch closed when I had 75 dB of attenuation dialed in, and tuned to W7TD, the 
squelch closed when I had 49 dB of attenuation dialed in.  At the Skyline Drive site, the 



WXM48 signal is 26 dB stronger than the W7TD signal.  Clearly there should not be 
this much difference between two transmitters at the same location, with similar power 
outputs, similar antennas, and both within the VHF band.

     Next I calculated the approximate power output of the W7TD transmitter.  The 
sensitivity of the Anytone radio I used is rated at -119 dBm and was confirmed to be 
within a dB or so of that.  I will assume this is the approximate level at which the 
squelch will close.  With a received signal level at the receiver of -119 dBm, with 49 dB 
of attenuation in line, and a calculated path loss of 94 dB, the estimated power output of 
the repeater is -119 dBm + 49 dB + 94 dB = +24 dBm, or 251 milliwatts.  If the repeater 
antenna is indeed the assumed 6 dB gain, and if the repeater is supposed to be, as the 
IDer says, 200 watts ERP, this is 23 dB below the expected power level.

     I then calculated the approximate sensitivity of the repeater.  With a 1 watt (+30 
dBm) transmitter, I could bring up the repeater with 38 dB of attenuation inline.  The 
received signal strength at the repeater is therefore estimated at +30 dBm – 38 dB 
attenuation – 94 dB path loss = -102 dBm.  I would expect the repeater sensitivity to be 
perhaps 15 dB better than this.

     After completing these measurements and calculations, I decided to calculate the 
power output of the WXM48 transmitter, just as a “sanity check.”  If the sensitivity of 
the Anytone receiver is the rated (and verified) -119 dBm, the path loss is the calculated 
94 dB, and the squelch closed with 75 dB of attenuation inline, then the power output of 
WXM48 is -119 dBm + 75 dB + 94 dB =  +50 dBm or 100 watts, exactly the 100 watts 
claimed online for this transmitter.

     I conclude, as I previously had, that there is something seriously wrong with the 
W7TD repeater.  At the last club meeting, the treasurer reported the club’s bank balance 
to be over five thousand dollars.  Perhaps it’s time to spend some of that?

Jim Allyn, N7JA


