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A Message from the
President…
Wow! I can’t believe that we are
almost to the end of another year. We
are going to have elections of officers
and directors at the November meeting. Please step up if you want to
serve. You may be elected, but you
can always say that you offered.

touched. Thank you all!
Before I forget, many thanks to Byon for coming up to
do the October program. He sure makes Fox Hunting
look easy, doesn’t he? It was a great program, and judging from the number of folks who stayed to ask questions and look over his goodies, I wasn’t the only one
impressed and interested. Thanks also to our own fox
guru, Pete K6VVR for arranging the program.

While you are thinking about it, we desperately need a
chairman for the January “Holiday” party. If you are willing, I can offer the following incentive. Much has already
been decided by the board. So the job shouldn’t be too difficult. You will need to finalize the arrangements and get
members signed up to tell the restaurant. The rest is pretty
simple. Any takers? Call me at 928-775-4690.

See you on November 7th. Don’t forget your cash!
Don WB7TPH

We have several other positions (as mentioned here last
month) that we need to fill.

Inside This Issue:

If you are interested in any of the following positions or if
you would like to just help out, please give me a call or an
email. Most positions could benefit from additional help.

Meeting Minutes*****...*.....*..Page 2,3,& 4
Treasurer’s Report***.***.*.*.**.Page 5

Open Committee Positions:

Are You Missing Out on the YARC Net?......Page 6

Club Picnic: (2 positions) - arrange for a venue
and obtain necessary food and supplies.

Fox Hunting 101************..Page 7

Field Day (chairman) – arrange for field day site
and help with promotion of event

October 2013 Fox Hunt*********..Page 9

Amateur Radio Event Communications*....Page 8

VE Testing*****..*********...Page 9

Refreshments (assistant) – help DaveK6UWV
supply refreshments for meetings and events

November Program***********.Page 9

Club Shirts (Pete would like to be replaced) – take
orders for shirts and pick up from Printer

Essential2 records**...*****...Page 11 to 15

I do have to thank all of you who have volunteered in the
past or are currently serving in club positions. When I look
back over the list of your fellow members who have served
in various positions over the past many years, I am truly

Computer Corner*..**********.Page 17

Prescott Road Rally 2013*.*.*****. Page 10

Step Out for Diabetes Walk**..****..Page 16

Upcoming Events***********..Page 17
Membership Count***..*******.Page 19
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Minutes of September 26, 2013
Board of Directors Meeting

Welcome to the Yavapai
Amateur Radio Club
The Yavapai Amateur Radio Club
(YARC) is an ARRL affiliated Special Service Club. The club participates in many activities in the tri-city
area by providing communications
for local events, emergency communications, and promotion of the hobby
throughout the community.
Membership in the YARC is open
to any interested amateur or nonamateur alike. Dues are $20.00/year
(Full-time students $15). The YARC
meets at 7:00 p.m. local time on the
first Thursday of every month in the
Technology Room 404, at the Granite
Mountain Middle School, 1800 Williamson Valley Road in Prescott. It is
about ½ mile north of Iron Springs
road, and all amateurs and nonamateurs as well are invited. Programs of interest are included as part
of the meeting.
The weekly Net is held every
Wednesday at 7:00 p.m. local time on
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 7:00 p.m.
local time on the 145.290- repeater on
Mingus Mountain. A PL of 127.3 is
required.
Club Repeater
The YARC 146.880- repeater is located on the hill above Willow Creek
road and requires a PL of 100.0 Hz.
Our deepest gratitude to Bill Kafka,
W2YAV, (SK) for allowing us to acquire the original club repeater. ■

at Coco’s Restaurant, Prescott, Arizona

Present: WB7TPH, W7BJ, AE7CG, WB7RRQ, AD7YR, KD5VRW, W7HAM
The meeting was called to order by WB7TPH at 1846 MST.
Agenda:
Old Business:
1.

Treasurer's Report and Meeting Minutes: The board approved of the treasurer's report and meeting minutes as published in the October 2013 issue of
the Yavapai Signal.

2.

Projector: W7BJ presented information about various video projectors
(their features and prices). The board decided to approve the purchase of a
projector at a cost of approximately $500.00. W7HAM made a motion that
the club make the purchase. AD7YR seconded the motion. The motion was
unanimously approved by acclamation.

3.

Projection Screen: WB7TPH volunteered to investigate the availability and
prices of both new and used projection screens.

4.

Yarnell Special Event Radio Operation: The question was posed, “Will the
Yarnell memorial radio operating event on June 30, 2014 be an extension
of Field Day?” The board has decided to make the club picnic and Field
Day separate activities. No firm decisions were arrived at in response to the
rhetorical question.

5.

N7GMH Call Sign: WB7TPH talked with an ARRL official and learned
that the N7GMH call sign has not been assigned. In order for YARC to
obtain N7GMH as a secondary club call under the vanity call sign program,
the club must have a new station trustee. K6VVR is the trustee of station
call sign W7YRC. WB7TPH will ask if KV8TD is willing to serve as trustee of N7GMH. If KV8TD is not willing to serve, then WB7TPH will volunteer to be trustee of N7GMH. KD5VRW made a motion that the club
submit the approximate $17.00 fee to apply for station call sign N7GMH.
AD7YR seconded the motion. The motion was unanimously approved by
acclamation. If YARC is successful in obtaining call sign N7GMH, it will
have custody of it for 10 years.

New Business:
1. Board of Directors: WB7TPH said that candidates for the board of directors (terms beginning in January 2014) will be nominated by the
membership at the next general meeting.
2. Vice President: KV8TD is currently serving the remainder of the term of
KE7NAP (SK). KV8TD wants to be nominated for a 2-year term in his own
2
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right. According to WB7TPH, the by-laws limit the term
of officers to 2 consecutive years (24 consecutive
months). If KV8TD were to be nominated and elected to a
2-year term in his own right (2014-2016), his total time of
service would exceed the 2-year limit defined in the bylaws. According to club parliamentarian AD7YR, an exception to be made for KV8TD for suspension of the bylaws will require an affirmative vote by the general membership.

WB7TPH asked for a motion to approve the minutes of the
September 5, 2013 general meeting as published in the
Yavapai Signal. WB9VGJ made the motion. N7RIS seconded the motion. The motion was unanimously approved
by acclamation.
WB7TPH asked for a motion to approve the treasurer's report for September 2013 as published in the Yavapai Signal.
WB7RRQ made the motion. K6VVR seconded the motion.
The motion was unanimously approved by acclamation.

3. Secretary: AE7CG is currently filling the remainder of the
2-year term of KE7KEV and W7BJ. He is not seeking a
2-year term in his own right. WB7TPH will ask for nominations at the October 3, 2013 general meeting.

A new membership application was submitted by Shawn L.
Shipley, KG7FFF. The application was unanimously approved by acclamation.
Committee Reports:

4. Holiday Party: A committee needs to be formed.
WB7TPH will ask for volunteers at the next general meeting.

1. Event Communications: WA6ZZJ reported on preparations for the Prescott Road Rally. He mentioned that the
Walk for Diabetes would be happening on October 19,
2013.

5. November Auction: Two radios have been donated to the
club. WB7TPH and K6VVR have boxes of equipment
and parts. WB7TPH and K6VVR will circulate donation
forms to donors. Anything not sold will also be offered
for sale at the Williams hamfest in 2014.

2. Newsletter: AC6AA said that all is well with the Yavapai
Signal.
3. Arizona Worked All Counties (AZWAC) Award: WN7L
reported that no new applications have been received
recently.

6. Meeting Nights and Meeting Locations: The board of directors discussed the pros and cons of changing the night
of general meetings from the current first Thursday of
each month. No viable alternatives were agreed upon. The
board is also considering alternate locations for general
meetings should the Granite Mountain Middle School
Technology Room ever be unavailable. WB7TPH suggested the fellowship hall of his church as a possible
emergency alternative location.

4. Badges and Patches: W7BJ announced that club badges
are available at a cost of $7.00 each, and club patches are
available for $3.00 each.
5. Repeater: K6VVR reported that all equipment has been
installed, and that he would be bringing an uninterruptible power supply (UPS) to the repeater site. The club has
a spare repeater and controller.

7. Adjournment: WB7TPH adjourned the meeting at 1942
MST.
Respectfully submitted by

6. Fox Hunt: K6VVR reported that there was no fox hunt in
September because of unfavorable weather.

Loren Singh, AE7CG
YARC Secretary

7. Shirts: K6VVR said that some previously ordered shirts
had arrived.
8. Elmers: N7CW and N6KZ are working with KB7TRE to
install an HF Yagi antenna at the K7GMG station site.

Minutes of October 3, 2013
General Meeting

9. K7GMG: KF7RXR and KF7RXW attended the October
3, 2013 general meeting. KD5VRW reported that 10 students are studying for their Technician class licenses at
the Granite Mountain Middle School Radio Club with
mentor KB7TRE.

at Granite Mountain Middle School, Prescott, Arizona

The meeting was called to order by WB7TPH at 1900
MST, and the Pledge of Allegiance to the Flag was recited by
all present. All present did self-introductions and visitors
were welcomed.

10. VEC Testing: WB9VGJ announced that the next
3
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amateur radio licensing examinations would be held at
the Jeep Posse Building in Prescott at 0900 MST on
November 2, 2013.

able for a short term. KB7TRE mentioned that should the
meeting night ever change and the Technology Room not
be available, that the club could always rent the Granite
Mountain Middle School cafeteria in which to hold general meetings.

11. License Examination Preparation Class: W7JLC announced that the next preparation class for the Technician license examination would be held on October 26,
2013. The class is free, and study books are available
for $22.50 each. As of October 3, 2013 there were 37
people registered to take the class.

2. Hand-held Transceivers For Sale: K6VVR mentioned
that two dual-band VHF FM hand-held transceivers are
for sale. Interested parties should contact him for prices
and details.
3. Station at Veterans Administration Hospital: KI6AHH
asked about reactivating the amateur radio station located at the Veterans Administration Hospital in Prescott. WA6ZZJ said that the station could only be used
for emergency communication. K7CBK said that the
old VHF antenna was broken, and that a new antenna
had not been installed because of the height of the antenna tower. N7CW said that the station has been used
for emergency communication, and that interested parties should contact him or WA6ZZJ for further details.
The VA Hospital requires radio operators to be tested
for tuberculosis — one of many obstacles imposed by
the hospital administrators. Reactivation of the station is
not a trivial matter, and gaining access to the station
from a less than enthusiastic hospital administration can
be a formidable problem.

12. Nominations for Officers and Board of Directors:
AD7YR announced that nominations are open for the
positions of vice president, secretary, and members of
the board.
Old Business:
1. Dutch Auction: WB7TPH announced that a Dutch auction
would be held at the November 7, 2013 general meeting.
2. Election of Officers and Board Members: WB7TPH announced that a club election to fill positions for officers
and board members will be held at the November 7, 2013
general meeting.
3. June 30, 2014 Special Event Operation: WB7TPH mentioned that the call sign N7GMH is available under the
vanity call sign program. The special event radio operation will be held immediately subsequent to the ARRL
Field Day, and all members who wish to operate the special event station are encouraged to volunteer.

4. Adjournment: WB7TPH adjourned the meeting at 1945
MST.
5. 50-50 Drawing: N6BG drew the winning ticket with
suffix -556. The lucky winner of $31.50 was AE7BK.

4. Chair, YARC Holiday Party: WB7TPH asked for a volunteer to chair a holiday party planning committee. In recent
years, the party has been held after Christmas in January.
Possible venues for 2014 include the St. Michael's Hotel,
Plaza Bonita Restaurant, and the Prescott Resort.

6. Program: At 1955 MST, Byon Garrabrant, N6BG of
Chandler, Arizona gave a presentation about radio signal direction finding. He had members of the audience
hide several 2M transceivers operating on different frequencies in various parts of the Technology Room. Using a variety of equipment, he successfully found the
hidden transceivers. He explained the construction of
antennas, attenuators, and transmitters used in radio
signal direction finding, also know as “fox hunting,”
and “T-hunting”. Byon is trying to start T-hunting activities in Chandler, and encourages all interested radio
amateur to view his website at byonics.com .

5. Two Meters SSB Net: A YARC 2M SSB net is meeting
on Wednesday evenings at 2000 MST on 144.220 MHz,
upper sideband. All members who have equipment capable of operating on this frequency are encouraged to
check in and participate.
New Business:
1. Change of Meeting Night and/or Location: WB7TPH reported that the board of directors at its September 26,
2013 meeting discussed both issues. It concluded that
there would be no changes in either meeting night or location for the present. To change the meeting night would
be to encounter too many time conflicts. An alternate
emergency meeting location is almost immediately avail-

He concluded his presentation at 2040 MST.
Respectfully submitted by
Loren Singh, AE7CG
YARC Secretary
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Yavapai Amateur Radio Club
PO Box 11994
Prescott, AZ 86304-1994
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Are You Missing Out On The
YARC Weekly Net?

trivia question is asked to be answered by our evening
participants. The topic or trivia question is generally centered around various aspects of ham radio.
Once the discussion and answer session is completed,
those participating are reminded that they can sign up to
be net control one or more times at the general meeting or
by emailing Net Control at: net.manager@yarc.org. The
net script and roster are available at the YARC website
at: http://www.w7yrc.org/. The net control operator also
asks if there is anything to swap, trade, sell or give away.
This is followed by any final comments by members before the net is closed. The net session can last from 20 to
40 minutes depending on the number of participants and
subject matter discussed.

By Dale Montgomery, AD7NQ
The YARC Net meets each Wednesday evening at 7:00 p.m. on the
146.880 Repeater. This is a net where
you can meet your fellow club members and other area hams that wish to
participate.
This net is open to all licensed amateurs. We encourage
new club members to at least check in to the net a few
times. The neat thing is that, unlike other parts of our
hobby, the equipment requirements for this is minimal.
With the availability of inexpensive 2-Meter FM radios
such as the Baofeng for a little over $30 on Amazon.com,
there should be little reason for not being able to participate. This is an informative and fun activity that any new
ham operator should be able to enjoy.

It has been suggested that if there are any technical
questions presented to Net Control in advance, these can
be used as a topic during the net discussion. Many of our
participants are “old timers” that are well versed in the
hobby and love sharing knowledge. Anyone with a technical question they think may be worthy of discussion,
can email that info to Net Control. Remember, there are
no dumb questions and we can all learn from the responses.

We want to encourage more involvement, especially
from new YARC club members. This helps you to polish
your radio skills and gain knowledge about our wonderful
hobby. You can get some practical “on the air” experience in a friendly environment.

Did you know that part of your club dues and many
member volunteer hours are set aside to support our club
repeater? The club repeater is located at Prescott
Heights, which is that hill off the East side of Willow
Creek Rd. that’s populated with numerous antennas. The
coverage is generally good for Prescott but in some of the
outlying areas, it can be a bit sparse. This means that
your little HT with a “rubber ducky” antenna might not
make it, or the signal would be too weak to be understood. HEY, that’s what our amateur hobby is all
about—sending and receiving signals even when they are
weak. YEP, maybe an exterior antenna is what you may
need if you are not close. We can help…just ask a club
member or Elmer for help. Elmer contact info can be
found at our club website or our newsletter: The Yavapai
Signal, which can also be found at the club website.

Here’s how our net generally operates: The Net Control
operator starts the net with an introduction followed by a
roll call. The roll call roster consists of those that have
checked in to previous nets in the last five to six weeks
and is updated monthly. As long as there is some check in
activity, even a one-time only check in, that call sign and
name will remain on the roster. If there is no activity in
five or six weeks, the individual and call will be removed.
Following the roll call, Net Control asks if there are any
others, including visitors, that would like to check in and
join the net. After this, Net Control asks for any announcements. Usually these are reminders of special upcoming events such as T-Hunts and information regarding
special programs and/or presentations at the next club
meeting.

73,
Hope to hear you on the net.

Then Net Control announces the topic of the evening
and allows comments and/or discussion from those that
have checked in. If there is not a topic, then usually a

Dale, AD7NQ, YARC Net Manager
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October’s Program Speaker, Byon Garrabrant, N6BG demonstrated techniques and equipment used for Fox
hunting, also known as T-hunting. The first thing he did was to pass out handhelds for members to hide while he
went out of the room. When he returned, he quickly scanned the meeting room with his 3-element 2 meter Yagi
and other sniffers, and in no time located two of the “Foxes”, showing everyone his “hunting” technique. He then
went on to explain and show various types of transmitters, antennas, and attenuators suitable for radio signal direction finding..
When driving around trying to determine the location of a hidden transmitter, Byon uses a 4 element Quad (see
photo above). The mast is inserted into a hole in the top of his vehicle, so the Quad can be rotated from inside.
Byon explained different fox hunting techniques and described how typical fox hunts are conducted. He answered questions and encouraged all club members and others to join in this activity, such as the YARC Fox Hunt,
which is conducted each month in our area.
Byon has been an active T-hunter for many years while living in other areas. Currently, he is promoting Thunting in his home town of Chandler, Arizona. He encourages interested radio amateurs to visit his website at
byonics.com. ■
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September 7, 2013 the March of Dimes March for Babies is
another long standing event for YARC. This being one of
our smaller, but no less important communications events,
our service is always appreciated. The money raised supports March of Dimes programs in our communities.

AMATEUR RADIO EVENT
COMMUNICATIONS.....
By Lloyd, WA6ZZJ

September 15, 2013 YARC was once again asked to provide
communications for the riding of the 54 Mile Skull Valley
Loop Challenge bicycle ride sponsored by Prescott Alternative Transportation.

2013 YARC PUBLIC SERVICE
COMMUNICATIONS.....
The YARC 2013 Event Communications season has drawn to a close after
another busy season. Once again, communications were provided for 10
events including one that was three
days and two others which were two

September 21, 2013 in Prescott Valley at the Tour De Pee
Vee 1/2 Marathon, 10K, 5K and 2 mile. This event benefits
the Boys and Girls Clubs.
September 28, 2013 The Groom Creek Classic 1/2 Marathon, 10K, 5K and 2 mile run is another event that the organizers really appreciate the communications capability we
have to assist them in their operations. This event runs
through forest roads in the Groom Creek area benefitting the
Groom Creek Firefighters Association and their charities.
This event was coordinated by Patti, KD7VBG.

days each.
February 2, 2013 the Sedona Marathon. This was the second year for providing communications on this event. It is
much like the Whiskey Row Marathon, an out and back full
marathon with 1/2 marathon, 10K and 5K runs also. Once
again, for this event, assistance was enlisted from the Verde
Valley Amateur Radio Association with it being in their area.

October 4 and 5, 2013 the 26th running of the Prescott
Rally. This event, along with the Whiskey Off Road require
the most operators and preparation to adequately cover the
communications needed. The event went off with no major
problems.
This event was coordinated by KC8BOB,
WB7RRQ and KE7IXS.

April 26, 27 and 28, 2013 YARC was involved in communications for the Whiskey Off Road Mountain Bike Event in
Prescott. This was the third year for this to be a three day
event and once again, there was a need for many operators
with some from the Hassayampa Amateur Radio Klub
(H.A.R.K.) assisting. The YCSO SAR Quad Unit opted out
this year, but we managed to fill some of their slots with our
own quad riders and, as in past years, we once again worked
closely with the Southern Arizona Rescue Association
(SARA).

October 19, 2013 the Step Out Walk to Stop Diabetes was
held on the Yavapai Prescott Indian Reservation. Four rest
stops, a shadow and net control were manned to keep necessary supplies for the walkers. This event was coordinated by
WB9VGJ.
There were a few new YARC members that stepped up to
participate in these events and help the club maintain its
ARRL Special Service Club Status. These events are also
excellent practice for our emergency communications.

May 4, 2013 the running of the 35th annual Whiskey Row
Marathon. This is a long standing event for YARC communications and it is looked forward to each year with members
asking for their same assignments as previous years. This
event benefits the Prescott YMCA.

Overall this year there were more than 2000 volunteer person hours put into operating in Event Communications and
this does not include the hours spent planning and working with the organizers to provide our service to them.

May 18 and 19, 2013 was the MS-150 Ride the Vortex bicycle ride in the Verde Valley. It was moved from April
dates last year to May this year hoping for better weather
conditions. Again, this year, assistance a was enlisted from
the Verde Valley Amateur Radio Association and some of
their members along with an operator from Chandler participated. The MS-150 benefits the fight against Multiple Sclerosis.

THANK YOU to all who participated this year. The calendar
for next year is already beginning to fill with activities starting in February. An event calendar for 2014 will be available soon. ■
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transmitters. WH6EAL and his friend were closing in on
the primary transmitter when the time for the hunt ran out.
Given a little while longer, they would have found it. The
teams N6BG & KB7FQO and K6VVR & KE7ODP tied
for first place in time it took to find the primary transmitter. However, N6BG and KF7FQO only drove four miles
and K6VVR and KE7ODP drove eight miles.

By John Broughton, WB9VGJ

The monthly foxhunt
was held October 6th.
Dave, W7BJ, hid the
transmitters along a
trail in a new subdivision.

Dave did an excellent job of hiding the transmitters. He
put the primary transmitter under a tumbleweed that was
up against a bush and used a ground plane antenna that
was painted so that it blended in so well that it was almost
impossible to see (You can see how good it blended in
when you look at the pictures.).

Once again we had a great turnout of hunters:
1. Diane, KE7ODP, Pete, K6VVR.

We had our usual after-hunt get-together at Denny’s and
all hunters attended. The social aspects of the hunts are as
enjoyable as the actual hunts.

2. Bob, WB6ODR, and Linda, KD7EEO.
3. Mike, AD5SU, and his wife KF5LDA (They are
now heading back to TX for the winter).

Thanks to all the hunters who participated!! We are
hopeful we keep getting good turnouts and Byon and Mike
said they would be up from the Valley again for some of
our hunts.

4. Jeff, WB7RFY, Frank, KF7ANX, and I.
5. WH6EAL, Forrest, (From Hawaii currently attending Embry-Riddle) and his friend Mat (no
call, but had taken a Technician class some time
ago).

You can see pictures of the hunt at:
http://tinyurl.com/YARCOct2013foxhunt

We would encourage more folks to get involved in the
hidden transmitter hunts. They are really fun and help develop direction-finding skills.

6. Byon, N6BG, (He gave the foxhunt program at
our Oct. meeting), and his friend Mike, KB7FQO.

73, John, WB9VGJ

It was a very good hunt. All teams except one found the

By Don Bauer, WB7TPH

The program for the November
meeting will be the Great YARC
Auction. Perhaps this will become the
first annual YARC auction. That’s up
to you the bidder. The more bids we
get on some cool (that’s code for
stuff you can’t do without) gear, the
more likely we will have this as an annual event. So,
bring in any last minute things someone else needs and a
wad of cash in your pocket, and let’s have a time of it. If
you need auction practice, tune in “Storage Wars” on the
TV.

Trusting Joe to get the newsletter out before October
ends, you won’t miss out on the last scheduled licensing
session for the year. The next test session is November
2, at 9:00AM, in the Jeep Posse Building. And, if you or
a friend was wanting to get a technician class, Jack
W7JLC says there is still room in the Saturday, Oct 26
class at Embry-Riddle. Check the club website for particulars, or call Jack at the number on the announcement.
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Photo by Bob Rosevear, WB7RRQ

Fred Zimmerman, N7PJN's setup

Photo by Stephen Benson

One of the casualties of the Road Rally was Hawk Miller’s Suburu. Rolled over six
times, but a tap on the tierod and the car was driveable (sort of).
For more pictures of the Road Rally click on John Broughton, WB9VGJ’s link:
http://tinyurl.com/2013PrescottRallyCars
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Essential2 records
By Malcolm, NM9J -- from the “PCARA Update”
The recording industry has used many different materials and techniques over the years. In keeping with previous
Essential2 articles, we’ll concentrate on the materials involved in this fascinating story, and on their chemistry
A sound start
The tale begins with Thomas Edison’s phonograph, invented in 1877. Edison had been using a rotating paper disk to
record telegraph signals, and he moved on to the recording of
sound using similar principles. Edison designed an instrument
in which sound waves met a diaphragm, which moved a needle. The needle then left a mark on a moving sheet of tinfoil. In
Edison’s patent, the tin foil is wrapped around a grooved
metal cylinder, and rotated with a hand crank.

Thomas Edison pictured with his phonograph in 1878.

Lateral thinking
Alexander Graham Bell and his associates replaced
Edison’s tinfoil with a layer of Ozokerite wax on a metal
cylinder or disk. Ozokerite is a naturally-occurring, hydrocarbon wax with a melting point of 60 -75 deg C that can
be deformed by pressure. Bell’s team tested side-to-side
(lateral) recording as well as Edison’s hill-and dale approach. Their work was patented in 1886 and the companies formed to exploit these techniques evolved into Columbia Records.

The needle and tin foil recorded incoming sound waves
as hill-and-dale impressions that could be played back by
returning the needle to the starting point and rotating the
cylinder again. Metallic tin (not tin plate) is a readily deformed material that was easily marked by Edison’s vibrating needle. Unfortunately, this same property of the tin foil
meant that recordings could only be played back a few times
before the needle deformed the tin even more.

Around the same time, Emile Berliner developed a
way to record sound on disks using lateral movement of a
stylus as it traced a spiral onto a metal disk coated with
beeswax. This zinc disc was then immersed in an acid
bath, which etched the metal
away wherever the stylus had
removed the wax coating. This
metal disk could be used to
stamp impressions on a ball of
hard rubber (vulcanite). The
resulting disks could then be
played on a device that Berliner
called a ‘Gramophone’.
German inventor
Berliner teamed up with El- Emile Berliner worked
dridge Johnson, who had designed for Bell Telephone,
a clockwork spring-wound motor before moving to
to drive the gramophone disk at Washingon, DC.
constant speed. Together, they
founded the Victor Talking Machine Company in 1901,
later purchased by RCA in 1929.

Diagram of Edison’s 1877 phonograph.
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The material used with the metal stamper for molding
the final disk
changed from
hard rubber to
“shellac”, a formulation
of
shellac itself,
resin, fillers and
lubricant. Shellac is a special
resin, scraped
from
trees
This famous painting by Francis
where it has
Barraud of fox terrier Nipper listening
been secreted
to “His Master’s Voice” was modified
by the Asian
to include a Berliner disk gramophone.
Lac insect. The
finest quality comes from India. (Shellac had other uses in
radio and electronics, where it was dissolved in alcohol
then used to impregnate inductor and transformer windings. After the alcohol
evaporates, the shellac holds
the turns of wire in place and
acts as an insulator.)

1920s, the Western Electric Company successfully developed an electromagnetic disk cutter, driven by the electronically amplified signal from a recording microphone.
Even though amplification could now be used in the recording path, mechanical phonographs were still the most
popular for domestic playback. The model pictured here is
a Victor-Victrola IX, recently purchased for restoration by
my colleague
Matt
Reynolds. Sound
passes from
the
pickup
arm through a
horn housed
inside
the
cabinet— just
below
the
double spring
motor — then
emerges
through the
open cabinet
doors. This
model
was
manufactured
in 1915, but
the same design was still Victor Victrola IX mechanical phonograph.
available from
Eldridge Johnson’s “Victor
Talking Machine Co.” of
Camden, NJ
until 1926.

Electrical boost
The first few decades of
Shellac granules from India.
recording relied on the unaided energy of sound waves, captured in a horn, to move
the diaphragm and drive the cutting needle. As electronic
tubes and amplification were developed around 19101920, there was a move toward capturing the sound waves
electrically before cutting the master disk. In the early

The basic materials and techniques for pressing 78
rpm records continued without major change until the
1950s. The next significant step saw a move away from
shellac as the molding compound to a much more modern
material.
The age of vinyl
78 rpm records were brittle and could only last around
3- 5 minutes per side. In order to squeeze more grooves
onto the disk surface, and to reduce the surface noise, a
new molding material was needed to replace shellac —
this was “vinyl” or polyvinyl chloride, also known as
PVC. It was first introduced during the 1930s for broad-

Western Electric engineer George Groves using a
1925 Westrex Cutting Machine.
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rather than being directed straight to
disk. But a master
disk still had to be
cut, then metal stampers prepared. The
vinyl compound is
melted, and extruded
into a metered hot
slug which is deposited into the mould at
around 170 deg C.
The mould, held at
about 95 deg C is closed, the molten vinyl flows into the
tiny grooves and forms the record.

cast ‘transcription’ recordings and from about 1948 for
long playing (LP) records. As mentioned in a previous episode of “Essential2” (PCARA Update, July 2006), PVC is a
polymer that your reporter is familiar with. PVC is prepared by reacting ethylene and chlorine to form dichloroethane (ethylene dichloride), followed by heating to form
vinyl chloride monomer. The monomer is polymerized in
a watery emulsion or suspension, resulting in a white powder.
CH2= CH2 + Cl2 →

ClCH2CH2Cl

Ethylene

Dichloroethane

ClCH 2 CH 2 Cl

Chlorine

→

CH 2 =CHCl + HCl

Dichloroethane heat vinyl chloride

hydrogen chloride

Just in case any of our younger readers have not experienced owner-ship of vinyl records, it is worth remembering that LPs were 12 inches in diameter, with lots of room
for artwork and sleeve notes on the album cover. Playback involved lowering a stylus gently onto the rotating
record surface. Vibrations of the stylus were converted
into electrical signals through a piezo-electric or magnetic cartridge, then amplified electronically. Repeated
playing or excessive weight on the stylus could wear
away the vinyl, while dust and scratches would introduce
crackles and popping sounds. High-fidelity vinyl records
were a wonderful advance, but you had to take very good
care of them.

Vinyl molding compound for 331/3 rpm LP records
and 45 rpm singles consists of a copolymer of polyvinyl
chloride/polyvinyl acetate, carbon black pigment and
thermal stabilizer. PVC decomposes at molding temperatures, so a stabilizer is essential to allow processing. My
UK employer previously manufactured the thermal stabilizers and I had some involvement in their testing. At the
time (late 1970s), record manufacturers were determined
to reduce costs, and the quality of the vinyl compound
could suffer.
The manufacturing process for vinyl records in the
1950-1970s was not so different from the process for shellac records developed in the 1920-1930s, except that
sound recordings were first captured onto magnetic tape

No static at all
The next step in recording was revolutionary — the
change from all-analog records to digital technology
took place around 30 years ago. A team of engineers
from Philips and Sony developed digital records as a
spin-off from the Laserdisc technology used for video
recordings. The audio “Compact Disc” (with a final ‘c’,
not a ‘k’) was introduced commercially in 1982. The
standard Compact Disc is 12 centimeters in diameter (a
little under 5 inches) and is made from polycarbonate,
with a thin, reflecting layer of aluminum on the top,
protected by a film of acrylic lacquer.
Polycarbonate is an amazingly strong, light, crystal
clear plastic, manufactured from two rather dubious
starting materials. One of these is phosgene, COCl2 ,
notorious as a poison gas from World War I. The
other is bisphenol A, abbreviated to BPA, a product
made from acetone and phenol.

United Record Pressing Inc. in Nashville TN, where vinyl
is still being pressed into long playing records today
13
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Making it crystal clear
In the polycarbonate manufacturing process, bisphenol A is first reacted with sodium hydroxide to form a
phenoxide. This phenoxide is then reacted with phosgene
to produce a chloroformate, which is attacked by another
molecule of phenoxide. This process repeats, producing a
lengthening chain that is the polycarbonate molecule:
The layers of an audio CD. Molten polycarbonate flows
into the mould, forming pits and lands on the polymer’s
top surface. This surface is coated with aluminum to reflect the laser beam shining from below. A protective lacquer layer is added to prevent scratches and corrosion.
The label is then screen-printed in one or more colors.

(NaOC6 H4)2CMe2 + COCl2 →
Sodium phenoxide Phosgene
NaOC6H4CMe2C6H4OCOCl + NaCl
Chloroformate

Next, the polycarbonate disc is coated with aluminum
on its top surface to cover the pits and lands, and reflect
light shining up from below. This is accomplished in a
vacuum chamber in which aluminum is heated and the
resulting vapor is accelerated by an electric field onto
the disc surface. The disc is then spin-coated with
acrylic lacquer for protection, followed by screen printing of the label.

NaOC6H4CMe2C6H4OCOCl + (NaOC6H4)2CMe2 →
Chloroformate
Sodium phenoxide
[- OC(O C6H4)2CMe2 -]2 + 2 NaCl
Polycarbonate repeating unit
The process for manufacturing an audio Compact
Disc from polycarbonate plastic goes like this. The original master recording made on a digital medium such as
digital audio tape, is transferred to video tape or hard
disk along with other codes for indexing and tracking.
This pre-master is used to generate a disc master by controlling a laser which cuts a groove with pits and lands in
a layer of photoresist material spun onto a glass disc. The
exposed areas of the groove are then removed by chemical developing.

Breakdown products
I already mentioned that
phosgene, one of the materials
used to manufacture polycarbonate, has a notorious past.
The other ingredient of polycarbonate — bisphenol A
(BPA) — has also acquired a
very bad reputation recently.
Polycarbonate containers —
sometimes identified by the
“other” recycling number of
“7”, can degrade back to
bisphenol-A when cleaned
with harsh detergents or
chemicals such as sodium hydroxide. As a result, despite
This bottled-water
container is made from
industry reassurance, there has
polycarbonate
plastic with
been growing consumer resisrecycling
symbol:
“7”.
tance toward its continued use
in food-contact applications or for drink
containers.

The master disk complete with exposed photoresist
layer is then baked and “metalized” by exposure to nickel
vapor at low pressure, followed by electroplating with
more nickel. The metal ‘father’ undergoes a further electroplating process to form ‘mothers’ with a positive impression of the pits and lands.
In the production process, pellets of polycarbonate are
fed into an injection molding machine containing a metalized stamper derived from a ‘mother’ disc. The polycarbonate is melted and injected at around 280 deg C into the
mould. The molten polycarbonate accurately flows around
the raised areas on the stamper, forming millions of pits.
Cooling water then fills the mould to solidify the polycarbonate and allow removal from the mould.
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Bisphenol A is also
used to produce the
epoxy lining on the
inside of canned food
and drink, where BPA
may leach out of the
internal coating into
the consumed product.
Public concern has
been growing in this
area also.

And yet the popularity of all these formats is in considerable doubt. The shelves full of Compact Disks that
replaced vinyl albums are already shrinking as the majority of people purchase their music online in the form of
downloadable computer files. The same thing is happening to DVDs as a growing number of homes acquire
broadband connections that are fast enough to stream
video from the Internet.
Soon you will be able to regale your puzzled grandchildren with tales of the good old days, when rotating
records brought entertainment to the masses for over 130
years. ■
- NM9J

Internal surface of a tin can is
protected by an epoxy resin coat
manufactured from Bisphenol A.

A third source of
exposure to BPA that
has only recently come to light is the coating on some carbonless copy papers and thermal printing papers, such as
the paper rolls used for cash register receipts and airline
tickets. The amount of BPA on a typical receipt is much
higher than in bottles and tin can linings, and can be transferred to human fingers.

1. I started out with nothing: I still have most of it.
2. My wild oats are now prunes & all-bran.
3. I finally got my head together; now my body is falling
apart.

The concern about human exposure to BPA is that it is
an ‘endocrine disruptor’, meaning a chemical that can interfere with the action of hormones in the human body.
The main danger appears to be for infants, and some countries have banned the use of BPA in the manufacture of
baby bottles and baby formula cans. The situation is controversial, so watch for further developments. Depending
on your point of view, you might want to avoid polycarbonate containers for food and drink, reduce your use of
tin cans and wash your hands after handling thermal paper.

4. I don't remember repeating things.
5. I don't remember repeating things.
6. If all is not lost, where is it?
7. It's easier to get older than wiser.
8. Some days you're a dog; some days you're a hydrant.
9. I wish the buck stopped here; I sure could use a few.

Meanwhile, you can feel relatively safe while handling
the polycarbonate used in your audio CDs, CD-Rs, DVDs
and Blu-ray discs. That tough, clear plastic is not likely to
hurt you, unless you break the disk and cut yourself on its
jagged edge!

10. Kids in the back seat cause accidents.
11. Accidents in the back seat cause kids.
12. It's hard to make a comeback if you don't go anywhere.
13. The only time the world beats a path to your door is
when you're in the bathroom.

Disappearing disks

14. If God wanted me to touch my toes he'd have put them
on my knees.

Your editor still
thinks it is a minor
miracle that you
can walk into a
high street store
Audio Compact Discs.
and hand over a few
dollars for a small,
molded plastic disk containing 680 MB of data on an audio CD; 4.7 to 9.4 GB of data on a DVD or — today’s
miracle — 25 to 50GB of data on a Blu-ray disc.

15. It's easy to meet expenses...they're everywhere.
16. The difference between a rut & a grave is the depth.
17. I spend lots of time thinking about the hereafter...I go
to get something & wonder what I'm hereafter.
18. Funny, I don't remember being absent-minded.
19. DID I SEND THESE TO YOU BEFORE....??

15

YAVAPAI SIGNAL

November 2013

Step Out for Diabetes Walk
By John Broughton, WB9VGJ
The 13th annual Step Out for Diabetes walk was
held Saturday, Oct. 19th at the Yavapai-Prescott Indian Tribe reservation. The tribe hosts the walk
every year and the use of their gathering center is
provided as the walk headquarters.
As seems usual, the weather was sunny and very
nice, except it was rather cold at 6:30 a.m. We had
10 club members providing communications for the
walk along with two XYLs. Vi Hughes always assists Dick, W6CCD, and Step Out volunteers at his
assigned water station, and Jan Halgunseth handled
the T-shirt distribution to the operators.

Fred W7PJN and Will AD7WW Volunteer for The Step out walk

The walk, and the 7:00 a.m. 5K Fun Run, were successful and the runners and walkers had a great time. There were a
record 50 teams registered for the walk and one Champion, a person who raises $1,000 or more for the walk, raised a
record $5,300.
Although the walk usually goes very smoothly and there rarely are serious problems, the folks who put it on are extremely appreciative of the club’s help with communications, as this comment in an email to me from the chair indicates:
”So nice to have you folks again and what you do for us. Greatly appreciated.”
This year, one of our club members, Tim, KF7FOX, got drafted by a drug rep he deals with, and who was involved
with the walk, to set up the outdoor PA system. He did a great job and the system was excellent.
Pictures I took can be seen here: http://tinyurl.com/mlha8ac

73, John Broughton, WB9VGJ

Out of the mouths of Babes
Submitted by Dick Diddams, W7QHE

The Big Apple

We who have taught, or love children who have been
taught, know this is funny!
The term 'The Big Apple' was coined
by touring jazz musicians of the 1930s
who used the slang expression 'apple' for any
town or city.
Therefore, to play New York City
is to play the big time - The Big Apple.

From the diary of a Pre-School Teacher.
My five-year old students are learning to read.
Yesterday one of them pointed at a picture in a zoo
book and said, "Look at this! It's a frickin' elephant!"
I took a deep breath, then asked..."What did you call
it?"

There are more Irish in New York City
than in Dublin , Ireland ;
more Italians in New York City
than in Rome , Italy ;
and more Jews in New York City
than in Tel Aviv , Israel .

"It's a frickin' elephant! It says so on the picture!"
And so it does...
"A f r i c a n Elephant"
Hooked on phonics! Ain't it wonderful?
16
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8. Get a Better Web Browser (2).
9. Protect Your Computer with a Firewall (3).

No. 170: Major Geeks – Simply the Best
There Is
By Stan Kaplan, WB9RQR
Reprinted from the Ozaukee Radio Club’s Newsletter

10. Get a Better Email Client (3).
11. Diagnose Problems With Your Computer (4).
12. Backup Your Important Files (3).
13. Uninstall Old Programs Completely (2).

I have visited many a website over the years, looking
for good software to make my computing life easier.
Indeed, I still have bookmarks to a few, though I don’t
visit them much at all anymore. Why? Simply because
there is one site that stands out above all others. Of
course, I am talking about majorgeeks.com, the best
there is on the web for safe software.

14. CD/DVD/Blu-Ray Burning Tools (3).

I urge you to take a look at the site, so you can easily
find solutions when problems pop up. Once there, look
at the panel on the right and click on NEW? START
HERE. You will be presented with a short video that
tells you how to use the site, along with some text that
tells you about the site and why it is heads and shoulders
above the others. Next, click on TOP FREEWARE
PICKS, the second item in the panel on the right. This
is a relatively new section on the site that lists just what
it says, in several categories shown below. The number
in parentheses is the number of suggestions in that category at the time this article was written. Of course, as
new software is written and evaluated, both the titles and
numbers may change. Note also that the software packages are listed in order of preference. What a time saver!
And, realize that these are the pick of the pick, from
nearly 10,000 files on the site. Sweet!

I think majorgeeks.com is so valuable that it has been
my homepage for a number of years. Amazingly, the site
itself is free – and no registration is required. I scan the
new additions daily to discover updates to programs I use,
and also to find new tools. Try it. You will like it. Happy
Computing! ■

15. Recover Deleted Files (3).
16. Edit or Manage Your Photos (6).
17. Office Tools (5).
18. Very Honorable Mention (2).

Upcoming Events .
• November 2, 2013 - License Test Session.
• November 7, 2013 - Dutch Auction at YARC meeting.

• November 7, 2013 - Election of Officers and Board
Members.

• November 17, 2013 - NRA Special Event Operation.

1. All-in-One PC Optimization Suites (4).
2. Antivirus Protection (4).
3. Malware and Spyware Removal (3).
4. Update Your Drivers (2).
5. Free Up Hard Drive Space (5).
6. Defragment Your Hard Drive (3).
7. Identify Your Hardware or Computer (1).
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The following is an e-mail message
sent to Bob Rosevear, WB7RRQ:
Hi Robert
I am Jerry Gentry - WA0H - age 72.
I have written an (easy-to-use) ham
radio logging program called …….
MicroLog.
You can download a (free) version
from my website:
http://www.wa0h.com/ (0) is the number zero.
MicroLog is not a contest or dx logger .. It does basic logging and is easy
to use.
I wrote it to run on Windows but I am thinking about an Apple version. ? Let me know if you use an Apple computer
instead of Windows ?
73, Jerry Gentry .. WA0H .. Springfield, Mo.

TOWER FOR SALE
One 60 ft., 10 ft. sections, 3 leg self-supporting tower with mounted Hy-Gain HD-45-II rotor and controller. Tower
use function modified for tilt over operation with HD dedicated base platform. Tilt over function includes manually operated Reese winch and cable. The top three 10 ft. sections were powder coated 17 years ago and presently show 15%
rust stain. The balance of tower 3 sections previously unneeded, were not powder coated, are rust stained, held unused
and undamaged.
Tower with base platform, rotor and winch must be sold as a unit, some disassembly required by purchaser. Rotor
lubed and includes user manual. $175 or OBO.
Contact: Richard McCahill N7QQJ 772-0865

To see other Prescott area equipment for sale or trade go to:
http://www.mingusmountain.org/Pages/ForSaleorTrade.aspx
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Club contacts - At a Glance
President - WB7TPH
Vice President Secretary - AE7CG
Treasurer - W7BJ
Board Member - AD7YR
Board Member - W7HAM
Board Member - WB7RRQ
Board Member - KD5VRW
Arizona WAC Administrator
Ask Elmer for Help
Badges
Field Day Chairman
Fox Hunts
License Classes
Mail List
Membership Application
Net Manager
Newsletter Editor
Program Inputs
Public Information Officer
Public Service - DEC
Repeater Trustee
Special Events
VE Test Liaison
YARC Party Coordinator
Information
Webmaster
Webmaster
Webmaster

president@w7yrc.org
vice.president@w7yrc.org
secretary@w7yrc.org
treasurer@w7yrc.org
cgrobeck@gmail.com
smokey7@cableone.net
rosevear520@cableone.net
rnpublic@sbcglobal.net
az.wac@w7yrc.org
ask.elmer@w7yrc.org
badges@w7yrc.org
field.day@w7yrc.org
fox.hunt@w7yrc.org
classes@w7yrc.org
yarc_mail@w7yrc.org
membership@w7yrc.org
net.manager@w7yrc.org
newsletter@w7yrc.org
programs@w7yrc.org
pio@w7yrc.org
public.service@w7yrc.org
repeater@w7yrc.org
special.event@w7yrc.org
testing@w7yrc.org
yarc.party@w7yrc.org
info@w7yrc.org
yarc@w7yrc.org
w7yrc@w7yrc.org
webmaster@w7yrc.org

If you need assistance,
we want to help you. If you
are just starting out in ham
radio, or simply have run
across something that you
could use a hand with...
technical assistance or answers to questions about the Yavapai Amateur Radio Club, are available from knowledgeable
club members.
Don’t Hesitate to Ask for Help!!
CALL:
Bud Semon, N7CW at: (928) 771- 8267
or
Jim Zimmerman, N6KZ at (928) 713- 0542

YARC Officers for 2013
President
Vice President
Don Bauer, WB7TPH
Doug Freeman, KV8TD
president@w7yrc.org vice.president@w7yrc.org
Secretary

Treasurer

Loren Singh, AE7CG
secretary@w7yrc.org

David Hanson, W7BJ
treasurer@w7yrc.org

Board of Directors (includes Club Officers)
Creighton Grotbeck -- AD7YR

Need Cards Checked
for ARRL
Operating
Awards?

Ralph Gendron -- W7HAM
Bob Rosevear -- WB7RRQ
Roger Nash -- KD5VRW
Newsletter Editor: Joe Oliver, AC6AA
newsletter@w7yrc.org

Jim Zimmerman, N6KZ can
check your QSL cards for
DXCC, WAS, VUCC, WAC,
etc.

Membership Count:

For information contact Jim at: (928) 713-0542.

1st Thurs. in September…...190

Jim’s QTH is at: 778 Grapevine Lane,
Prescott, AZ 86305.

Gain/Loss.....…...…...........…-2
1st Thurs. in October……...188
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Area Repeaters
Freq.

PL

Location

Owner/
Club

52.560-

100.0

Mt. Union

N7NGM

144.390

Simplex

145.290-

127.3

Mingus Mtn.

K7YCA

145.350-

162.2

Wildflower

W7QHC

Dawn

146.760-

131.8

Hayden Peak

N7SKO

WECOM INC

Weekly Breakfasts

Wed. Morning Breakfast:
7:00 a.m. at
Iron Horse Restaurant
(Hwy 89 in Chino Valley)
(N 34º43’56.5” W112º27’15.4”)
informal –

all are invited

Breakfast at Masonic Lodge:
3rd Saturday of each Month
at 9:00 a.m.
(1280 Willow Creek Road,
nd

2 Floor; above Bank of America)
informal – all are invited
* Location data (per WGS84) provided
by Fred Zimmermann, N7PJN

Links

Vo
IP
IRLP

Notes:
Node 3301
APRS- www.aprs.fi
ARES/RACES

146.780-

91.5

Bill Williams Mtn.

K7NAZ

146.880-

100.0

Prescott Heights

W7YRC

YARC

146.920-

162.2

Mount Ord

W7MDY

ARA

146.980-

162.2

Mt. Elden

W7ARA

ARA

147.000+

162.2

Mingus Mt.

K7MRG

MMRG

147.140+

162.2

Mt. Elden

W7ARA

ARA

147.220+

162.2

Mingus Mtn

W7EI

VVARA LITZ

147.260+

103.5

Mt. Union

K7YCA

ARES/RACES

147.260+

127.3

Mt. Francis

K7YCA

ARES/RACES

147.360+

162.2

Mt. Ord

W7MDY

ARA

442.150+

100.0

Mingus Mtn

WA7UID

446.025

Simplex

448.475-

100

Mt. Elden

W7ARA

ARA

448.875-

100.0

Mt. Elden

W7ARA

ARA

449.250-

192.8

Chino Valley

K7POF

449.7250-

107.2

Mingus Mtn

K6DLP

927.0875-

151.4

Mingus Mtn

WB7BYV

927.3875-

151.4

Prescott

WB7BYV

Y.A.R.C. IRLP NODE
Node Number 3182
146.100 MHz

AutoPatch

No PL Tone

IRLP

MMRG

N7NGM

T-Hunt Frequencies:
Primary - 145.100 MHz
Secondary - 146.565

BWMRC LITZ, 3178

Echo

Echo

ARA

For more Repeater Information & Listings refer
to: ● www.w7ara.org/Web/

● www.azrepeaters.net
● www.azfreqcoord.org/listings.htm

YAVAPAI AMATEUR RADIO CLUB
P.O. BOX 11994
PRESCOTT, AZ 86304

Visit us on the web at http://www.w7yrc.org

Many thanks to Dick Hughes, W6CCD, our Webmaster
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