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WELCOME TO THE YAVAPAI AMATEUR RADIO CLUB

The Yavapai Amateur Radio Club (YARC) is an ARRL affiliated club. The club
participates in many activities in the tri-city area including providing
communications for local events, emergency communications, volunteer
exams, and promotion of the hobby throughout the community.
Membership in the YARC is open to any interested amateur or non-
amateur alike. Dues are $20.00/yr. The YARC meets at 7:.00 PM

local time on the 3rd Thursday of every month at the Granite

Mountain Middie School, 1800 Williamson Vatley Rd. in Prescoft. It is
about 1/2 mile north of Iron Springs Rd and all amateurs and non-
amateurs as well are invited. Programs of interest are included as part
of the meeting. The weekly NET is held every Wednesday at 7:00 PM lo-
cal time on the 146.880- repeater. All amateurs are invited to participate
and visitors are always welcome. The Yavapai County ARES/RACES NET is held on
Monday nights approximately at 6:45PM local time on the 147.220+ repeater on Mingus
Min.

Club Repeater
The local 148.880- MHz repeater is the official adopted
repeater for the YARC, It is located on the hill above Willow
Creek Rd and requires a PL of 100.0 Hz. if you hear a 1400
Hz pulsing tone, the repeater is on backup battery power and
usage should be limited to necessary communications. The
147,040+ (100.0 PL) repeater is back up and running in
Prescott Heights. Many thanks to Bifl Kafka, W2YAV for the
upkeep and use of the repeaters.

The club had it's “Post Christmas” get-together on Saturday February 8
at the China Buffet. What a crowd. The food was good too! Many of
you went home with some spiffy door prizes, too. With 34 (1 think) in
aftendance, some neat door prizes, and a few laughs, Lee is still
wondering why he got an applause when he came back with plate #3.
Thanks to Marianne for arranging the lunch, and to Bob Smith for
putting together the door prizes. We'll have to do this again.

Remember to keep sending me your QSL cards and a short story
about them for future newslefters. If you can't scan and e-mail, then
send me the card and | scan it for you. It's that easy!

Remember, there’s always room in the newslietter for your stories and
contributions as well. Keep ‘em comin! 73!
John Wilson-KM6BF
YARC President

Texas Amateurs Aid in Shuttle Debris Recovery,
Cataloguing

NEWINGTON, CT, Feb 2, 2003--Amateur Radio Emergency Service
(ARES) members in Nacogdoches, Texas, have been assisting local
emergency management officials and NASA to locate and catalog
debris from the Columbia shuttle. The shuttle and its crew of seven
was lost over Texas February 1 as it was retuming fo Earth. The ARES
volunteers are members of the Nacogdoches Amateur Radio Club.
Amateur Radio has a long relationship with the human spaceflight
program throuigh the Space Amateur Radio EXperiment (SAREX) and
the Amateur Radio on the Intemational Space Station (ARISS)
programs. Three of the seven astronauts were Amateur Radio
licensees

Tim Lewallen, KDSING, of the Nacogdoches club says ARES . %
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members have been working in tandem with students from the Stephen
F. Austin College of Forestry HUES/Geographical information Systems
Lab. The ARES volunteers have been surveying the City and the
County of Nacogdoches looking for shuttie debris, he said,

"When located, the debris is photographed, and its position is
determined using Geographical Information System satellites and
receivers,” said Lewallen, who noted that his normally quiet community
has been overrun with national news media since the Saturday
moming catastrophe. "The data is later downloaded into a database,
and the debris points will be superimposed over maps in the hope that
patterns will help NASA officials determine the nature of the
catastrophic failure of the space shuttle.”

ARES volunteers also are following up on NASA-provided telemetry
and radar information that indicates where debris might be found,
Lewallen said. The ARES group is coordinating the entire effort,
Lewallen said, adding that the recovery and cataloging effort was
expected to continue for several more days. The search area—
estimated unofficially at hundreds of square miles--includes densely
forested regions.

FREQUENCY STANDARD FOR THE RADIO AMATEUR

| have been interested in frequency measurement and standards
for as long as | have been a ham. Precision measurement and the
instruments for doing that have always been one of the most
interesting aspects of amateur radio for me,

I went through a number of 100 KHz crystal calibrators in the early
days. | even had a BC-221 frequency meter back in the early 60’s. My
first serious frequency standard was one | built out of the November
1968 QST. It was called, “The Mainline FS-1 Secondary Frequency
Standard. it used a 4 KHz low-drift crystal from Intemational Crystal,
and used 7490 IC's for frequency dividers. It had outputs down to 1
KHz. The 7490 IC's were $10 each then, and all the parts were nearly
$100, which was a lot of money in 1968, | still have that FS-1
frequency standard.

Using the FS-1 standard, | bravely entered the ARRL frequency
measurement test in February 1969. Using nothing but the FS-1 and
my SB-101 Heathkit transceiver, | zero-beat the FS-1 at the nearest 10
KHz dial mark on the SB-101, then read the frequency as close as |
could on that old analog dial. My closest reading was within 24 Hz on
40-meters, and my overall readings had an eror of 10.9 parts per
million. To quality for a Class | Official Observer (OO) back then (the
top rating) you had to be within 71.4 ppm. | never applied to be an OO,
but | was very happy with my test score that was well within the
requirements. The very best operators then could measure within
about 0.1 parts per million. They were no doubt using much better
equipment than | could afford.

As time went on, and transceivers acquired digital dials and
temperature compensated crystal oscillators, the need for frequency
measurement tests was eventually dropped by the ARRL in 1981. Any
modern transceiver within cafibration was orders of magnitude better
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than our old methods of frequency measurement, However, my
interest in frequency measurement and standards never diminished.

Starting in the 1960’s, several companies began producing frequency
measurement equipment that was very precise, Hewlett-Packard in
particular made some very nice equipment, including a Cesium
standard. Unfortunately, it was also very expensive, and out of reach of
the average ham. The Cesium standard alone was $40,000 in 1960’s
doliars. Inexpensive frequency counters came on the market, but
these weren't much better than our modern transceivers. Then two
things happened. First, the U.S. Government, bless their hearts, put
24 GPS satellites up in the sky for the military, which also allowed the
average citizen to locate his position with amazing precision. At first,
the satellite signals contained something called Selective Avaitability
(SA), which degraded the civilian signal so that the closest you could
come with a civifian GPS unit was a few hundred feet. This was done
so our enemies couldn't use the same GPS signals to aftack us with
great precision. However, the military developed a method fo
selectively turn off SA by region, and on May 2, 2000, SA was turned
off in the U.S. Our GPS units can now read within a few feet of the
actual focation. It has been turned back on a few times, and may be
again if we have another Gulf War,

The source of all this precision is an atomic clock in each satellite. The
clocks produce a very precise timing pulse once each second, and with
the proper equipment, these pulses can be averaged and translated
into a very precise standard frequency.

One kind of organization that needs very precise timing is the
telephone companies. For example, those with CDMA cel networks
have to synchronize signals between base stations. Toward this end,
custom, GPS disciplined clocks were developed by Hewlett-Packard
and Trimble. These clocks contained a GPS receiver that could lock
on six or eight satellites at the same time, and other circuitry, including
a double-oven, voltage controlled crystal oscillator (VCXO), that could
yield the precise 1 pps signal that they needed, as well as standard
frequencies. The most useful being 10 MHz. The VCXO is
“disciplined” by averaging the timing pulses from the satellites currently
locked, then changing the oscillator frequency to synchronize it with the
atomic clocks. This is all done very slowly, and the oscillator becomes
more precise over time as the crystal ages.

Then the second event came along to benefit amateur operators
desiring precise frequency measurement. The Telco's decided fo
upgrade their CDMA networks from the 1895 standard to the newer
1XRTT standard. What these are is not important to us. What is
important is that the original GPS disciplined clocks could not be
upgraded! And guess what? Suddenly, all these expensive GPS
clocks became surplus and available for a reasonable amount. in the
range of $250 to $300.

The two most common receivers available today are the Hewlett-
Packard Z3801A and the Trimble GPS Disciplined Clock. The Trimble
does not carry a model number. These units require only a power
supply, GPS antenna and an RS-422 to RS-232 converter if you want
to control the receiver with your computer, and see what is going on.
In most cases, you can even get by without the converter. The
sofiware is available free, but there is more sophisticated software 9






