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EDITOR'S MESSAGE

Hello Members, a lot of things have been going on
behind the scenes. This month’s Coherer is going to
catch you up with most of it, if not all of it. We are
not having any meetings at City Hall, as the City of
Tonawanda Mayor has closed City Hall after work
programs and special happenings which we fall
under. We are working on maybe having a Virtual
meeting will keep you updated as to this. Stay safe
and healthy.

Here are some locations you can take a
VE Exam in place of ARATS.
Lancaster ARC: John H. Maxwell

(716) 404-9256 or
maxwell@acsu.buffalo.edu

South Towns AMS (WB2ELW)

Robert A. Koster (716)649-7272
Rkoster53(@roadrunner.com

Lockport Amt. Radio Assoc.
Laurel MD
(716) 1189
The official Newsletter of The Amateur Radio

Association of The Tonawandas, Inc. - since
1954

Volume 2 Issue 11

November2020

Remember NO meeting’s the 3™. Wednesday at
City Hall, City of Tonawanda 200 Niagara Street,
Tonawanda, NY.

The US Postal Service (USPS) has temporarily
suspended international mail acceptance for items
addressed to certain destinations due to service
impacts related to the COVID-19 pandemic. This
situation could result in the return or loss of mail,
such as QSL cards, addressed to affected parts of the
world. The USPS has posted a list of affected
countries, which is updated regularly. The Postal
Service will, upon request, refund postage and fees
on mail bearing a customs stamp that's returned due
to the suspension of service, or the sender may
remail returned items with existing postage once
service has been restored. When re-mailing under
this option, customers should cross out the markings
"Mail Service Suspended - Return to Sender." .



PRESIDENT’S MESSAGE
Hello ARATS Members,
Just an update on what is going on as far as our call sign change.

Back on October 29, 2020, John (AB20UF filed an application with the FCC requesting W2VCl as
ARATS new club station call sign replacing W2SEX.

The call sign W2SEX as of now is in my name and soon as we get approval for W2VCl as ARATS new
station call sign a decision will be made by the membership on keeping W2SEX as a secondary call
sign for contesting.

I am excited about this going forward for the future of our club and | hope you are just as excited
about this move.

We contacted Dex’s family and they are happy and overwhelmed that we are honoring his name
and call sign of W2VCI as ARATS new club call sign.

We are still not able to contact club business, so for now | am going to set up “Zoom” meetings
online.

I will put @a message on Facebook regarding “Zoom” meetings with Paul (W1SEX). Paul was a
member of ARATS before moving to Gardner, MA.

Paul is a Tech Specialist with the ARRL and a member of Mohawk Amateur Radio Club. Paul and his
radio club have been conducting virtual presentations for some time now.

We are going to set up a “Zoom” presentation Wednesday November 18, 2020 at 7 pm. All
members are welcome to join in. Paul is going to email me on the night at 6 pm with an invite to
join the meeting. | will then email members with an invite to join the link and at 7 pm we will start
the presentation.

| really appreciate everyone’s patience’s and understanding with the changes being made at this
time and my hope is that ARATS will be even stronger going forward with new members.

73’s & Stay Safe

Robert Fleischauer, ARATS President




Request Types
By Former Holder

For your primary station, you may request a call sign that was previously assigned to your
primary, secondary, repeater, auxiliary link, control, or space station.

You may request your former call sign even though it has been unassigned for less than two
years. The two-year requirement does not apply to an otherwise eligible primary station if the
call sign was previously assigned to a station of the requestor.

Frequently Asked Questions

Q: | recently returned to amateur radio as a codeless Technician class licensee. Many years ag, |
held a Class A amateur operator license. My old call sign is in Group A and is currently not
assigned to another station. Am | eligible to get it back ?

A: Yes. As a former holder, you are eligible to file under the former holder provision.

Q: 1 was a Novice in the 1950s. My call sign was KN2HHR (for example). Had | upgraded, | would
have received K2HHR, but | let the license expire when the one-year term was up. Now | am
codeless Technician. Am | eligible for K2ZHHR under the former holder provision ?

A: No. You are not the former holder of K2HHR.
Q: Am | eligible for my former call sign KZ5XX (for example) the | had while in the Canal Zone ?

A: Yes. You are considered a former holder even though your former license was issued by the
Department of Interior. The KZ5 call sign prefix has been returned to the FCC. You are eligible to
file under the former holder provision.

Q: Now that | have my new vanity call sign, | realize that | would rather have the call sign | just
vacated. Can | get it back ?

A: Yes. You are eligible to file another application under the former holder provision.

Q: Can I request that the call sign | vacated be assigned to my new club station under the former
holder provision ?

A: No. Your club station was not the holder of the call sign you vacated. After two years, your
club station license trustee might apply for it under the request-by-list provision.




HAPPY THANKSGIVING




REMINDERS

Membership is open to anyone interested in
Amateur Radio. Regular dues are $20 a year. An
additional one-time fee of $8 exists for new
membership, which includes an ARATS name
badge. Other rates are also available.
Applications are available at any ARATS Meeting.
For more information, please contact any ARATS
member.

As of right now the ARATS website is up and running, w2sex1.wixsite.com/w2sex

ARATS WEEKLY
NETS
2Meter Net Every Thursday at 8:30 pm

146.955Mhz - offset PL 151.4
Net Controllers many

6Meter Net
Every Monday at 8 pm

50.200 MHz
Net Controller K2LEH

10Meter Net
Every Tuesday at 8pm

28.330 MHz
Net Controller N2UHJ

Bulletins 2m Saturday 9pm

The 6 meter is not an ARATS Net




A single carhon
nanotube can
function as a radio
that detects and
plays songs

KEY CONCEPTS

= Nanotechnology has demon-
strated more hyperbole than
substance for many years—and
the “nano” label has been ap-
plied to items ranging from
motor oil to lipstick.

= One of the first true nanoscale
machines is a radio that can
play songs such as Eric Clap-
ton's “Layla” and the theme

from Star Wars.

= Asingle nanotube in this device
performs the function of multi-
ple components in larger radi-
os. The nanoapparatus may
ultimately find uses in drug
delivery devices, prosthetics or
explosives detectors.

—The Editors
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anotechnology is arguably one of the
most overhyped “next big things” in the

recent history of applied science. Accord-
ing to its most radical advocates, nanotechnol-
ogy is a molecular manufacturing system that
will allow us to fabricate objects of practically
any arbitrary complexity by mechanically join-
ing molecule to molecule, one after another, un-
til the final, atomically correct product emerges
before our eyes.

The reality has been somewhat different: to-
day the word “nano” has been diluted to the
point thatitapplies to essentially anything small,
even down to the “nanoparticles” in commodi-
ties as diverse as motor oil, sunscreen, lipstick
and ski wax. Who, then, would have expected
that one of the first truly functional nanoscale
devices—one that would have a measurable ef-
fect on the larger, macroscale world—would
prove to be ... a radio? But the nanotube radio,
invented in 2007 by physicist Alex Zettl and his
colleagues at the University of California, Berke-
ley, performs a set of amazing feats: a single
carbon nanotube tunes in a broadcast signal,
amplifies it, converts it to an audio signal and
then sends it to an external speaker in a form
that the human ear can readily recognize. If you
have any doubts about this assertion, just visit
www.SciAm.com/nanoradio and listen to the
song “Layla.”

The nanotube radio, its fabricators say,
could be the basis for a range of revolutionary
applications: hearing aids, cell phones and
iPods small enough to fit completely within
the ear canal. The nanoradio “would easily fit
inside a living cell,” Zettl says. “One can envi-
sion interfaces to brain or muscle functions or
radio-controlled devices moving through the
bloodstream.”

RLD'S SMIALLEST

BY ED REGIS

The Call of the Nanotube

Zettl, who directs 30 investigators engaged in
creating molecular-scale devices, decided to
make nanotubes a focus of his work because
they are remarkable structures. The question of
who first discovered them is controversial, but
Japanese physicist Sumio lijima is generally cred-
ited with having put them on the scientific map,
when in 1991 he announced finding “needlelike
tubes” of carbon on the tip of a graphite elec-
trode that emitted an arc, a luminous discharge
of electricity.

Those nanotubes had some surprising prop-
erties. They came in a large variety of sizes and
shapes: they were single-walled, double-walled
and multiwalled. Some were straight, some were
bent and some even looped back on themselves
in toroidal configurations. Common to them all
was their exceptional tensile strength, the resis-
tance to being pulled apart along their length
without breaking. The reason for this unusual
property, Zettl says, is that “the force that holds
the carbon atoms together in the carbon nano-
tube is the strongest bond in nature.” Nanotubes
are also excellent conductors of electricity, far
better than copper, silver or even superconduc-
tors. “It’s because the electrons don’t hit any-
thing,” he explains. “The tube is such a perfect
structure.”

Zettl gotthe idea for a nanoradio when he de-
cided he wanted to create tiny sensing devices
that could communicate with one another and
broadcast their observations wirelessly. “They
were to do monitoring of environmental condi-
tions,” he says. They would be distributed in the
field near some factory or refinery and would ra-
dio their results back to some collecting point.
Anyone could then go to Google “and click on
the air quality of a city and see it in real time.”
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[GOOD VIBRATIONS]

Anatomy of the Tiniest Radio

Just one nanotube can perform all the functions of a standard radio with many parts. lts tiny dimension enables it to vibrate rapidly in the presence
of a radio signal. Connected to an electrical circuit, this nanoantenna can then be tweaked to tune, amplify and isolate just the audio component
from the rest of the radio wave so that the sounds of the Beach Boys or George Frideric Handel can be discerned.

NANOTUBE RADIO RECEPTION

Radio wave

Positively charged |
counterelectrode

[THE AUTHOR]

Ed Regis has written seven science
books, including the recent What Is
Life?: Investigating the Nature of
Life in the Age of Synthetic Biolo-
gy, which is about the attempt to
build an artificial living cell. He and
his wife live in the mountains in
Maryland near Camp David.
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During the course of some experiments aimed at
producing a nanotube mass sensor, one of Zettl’s
graduate students, Kenneth Jensen, found that
if one end of a carbon nanotube was planted on
a surface, creating a cantilever, the beam would
vibrate when a molecule landed on its free end.
Molecules of different masses would make the
beam vibrate at different frequencies. When
Zettl noticed that some of these frequencies in-
cluded those in the commercial radio band, the
idea of using the cantilevered nanotube to make
a radio became virtually irresistible.

A bare-bones radio, Zettl knew, has four es-
sential parts: an antenna that picks up the elec-
tromagnetic signal; a tuner that selects the de-
sired frequency from among all those being
broadcast; an amplifier that increases the
strength of the signal; and a demodulator that
separates the informational signal from the car-
rier wave on which it is transmitted. The infor-
mational component is then sent to an external
speaker, which turns that part of the signal into
audible tones.

The carbon nanotube that was to be the core
of the device proved to be a combination of such
extremely favorable chemical, geometric and
electrical properties that when it was placed be-
tween a set of electrodes, the miniature element
alone accomplished all four functions simulta-
neously. No other parts were needed.

Zettl and Jensen began by working out an
overall design in which a multiwalled carbon
nanotube would be built on the tip of an elec-

Radio wave
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Antenna of nanodimensions detects a radio wave
by vibrating at the same frequency as the rapidly
oscillating signal.

trode, an arrangement in which the nanotube
would resemble a flagpole on a mountaintop.
They decided on a multiwalled tube because it
was a bit bigger than other kinds and was also
easier to mount on the electrode surface, al-
though they later constructed a version with a
single-walled one as well. The tube, which would
be about 500 nanometers long and 10 nanome-
ters in diameter (roughly the size and shape of
some viruses), would be placed on the electrode
using nanomanipulation methods or directly
grown on the electrode by a technique called
chemical vapor deposition, in which layers of
carbon precipitate out of an ionized gas.

Some distance away from the tip, rounded off
in the shape of a hemispherical buckyball, would
be a counterelectrode. A small direct-current
(DC) voltage would be applied across the elec-
trodes, creating a flow of electrons from the
nanotube tip to the counterelectrode. The idea
was that electromagnetic waves from an incom-
ing radio transmission would impinge on the
nanotube, causing it to physically vibrate in tune
with the variations of the electromagnetic sig-
nal. Vibrating in sync with the incoming radio
waves, the nanotube would be acting as an an-
tenna but one that operates differently from that
of a conventional radio.

In a normal radio, the antenna picks up in-
coming signals electronically, meaning that the
incoming waves induce an electric current with-
in the antenna, which remains stationary. In the
nanoradio, in contrast, the nanotube is so slen-
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Strength of an electric field can be adjusted to let
the nanotube be tensioned like a guitar string so
that it vibrates only at the proper frequency.

TUNING AMPLIFICATION DEMODULATION

Current -——%‘;

Electricfield

der and slight a charged object that the incom-
ing electromagnetic waves are sufficient to push
it back and forth mechanically.

“The nanoworld is weird—different things
dominate,” Zettl describes. “Gravity plays
no role whatsoever, and inertial effects are basi-
cally nonexistent because things are just so
small that residual electrical fields can play a
dominant role.”

The nanotube’s vibrations, in turn, would set
up a change in the current flowing from the nano-
tube tip to the counterelectrode: technically a
field-emission current. Field emission is a quan-
tum-mechanical phenomenon in which a small
applied voltage produces a large flow of elec-
trons from the surface of an object—a needle
tip, say. Because of the way field emission works,
the nanotube was expected to function not
only as an antenna but also as an amplifier.
The small-scale electromagnetic wave hitting
the nanotube would cause a big spray of elec-
trons to be released from its vibrating free end.
That electron spray would amplify the incom-
ing signal.

Next came demodulation, the process of sep-
arating a radio station’s carrier-wave frequency
from the informational message—voice or mu-
sic—that is coded on top of it. In an amplitude-
modulation (AM) radio broadcast, for example,
this separation is achieved by a rectification and
filtering circuit that responds to the amplitude
and ignores (filters out) the frequency of the car-
rier-wave signal. These functions, too, Zettl’s

www.SciAm.com

A large flow of electrons from the nanotube
tip amplifies the signal in the presence
of a small voltage from a battery.

L
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team reasoned, could be accomplished in the
nanotube radio: when a nanotube mechanically
vibrates in tune with a carrier wave’s frequency,
it also responds to the coded informational
wave. Fortunately, rectification is an inherent at-
tribute of quantum-mechanical field emission,
meaning that the current coming off the nano-
tube varies only with the coded or modulated in-
formational wave, whereas the carrier wave
drops out of the picture. It would be demodula-
tion for free—no separate circuitry required.

In short, an incoming electromagnetic signal
would cause the nanotube, now acting as an an-
tenna, to vibrate. Its vibrating end would ampli-
fy the signal, and its field-emission property of
built-in rectification would separate (or demod-
ulate) the carrier wave from the informational
wave. The counterelectrode would then detect
the changes in the field-emission current and
send a song or news broadcast to an audio loud-
speaker, which would convert the signal into
sound waves.

Doing the Experiment

That, anyway, was the theory. In January 2007
Zettl, Jensen and two other Berkeley research-
ers, Jeff Weldon and Henry Garcia, performed
the actual experiment. They mounted a multi-
walled carbon nanotube on a silicon electrode
and placed a counterelectrode about a micron
away, connecting the two by wire. They also
attached a DC battery to the apparatus to set up
asmall field-emission current between the nano-

Audio signal

!.

Carrier wave

The vibrating nanotube alters the current in
a way that retains just the audio frequencies
of the radio wave.

The working
element of
the radio would
be the size
and shape of
some viruses.
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VANISHING
RADIOS

Radio waves are invisible, and
now radios are, too, shrinking
from a big box down to the size
of a vibrating needlelike
nanotube that can be viewed
only through a high-powered
microscope.

tube tip and the counterelectrode. To actually
see what would happen during the course of a
radio transmission from a nearby antenna, they
placed their device inside a high-resolution
transmission electron microscope (TEM). Then
they started broadcasting.

According to the well-worn tale, the first mes-
sage sent by telephone was the request, “Mr.
Watson, come here. I want to see you,” spoken
by Alexander Graham Bell in 1876. The first
wireless transmission, sent by Guglielmo Mar-
coni in 1894, was a radio wave that made a bell
ring 30 feet away. And in January 2007 the first
successful operation of Zettl’s carbon nanotube
radio was the radio’s reception of the music for
“Layla,” by Eric Clapton (while playing with
Derek and the Dominos).

“It was fantastic,” Zettl recalls of the expe-
rience. “I mean, it was spectacular. We could
watch the nanotube [in the TEM], and the fact
that you could see this molecular structure
vibrating and hear it at the same time is kind
of cool. I never thought I could see a radio
operate!”

You can see the results for yourself, because
the experimenters documented the entire pro-
cess—audio and video—and converted the re-
cording to a QuickTime movie that they posted
on the Zettl Group’s Web page, where anyone
can download and play it for free. Later, they did
the same with “Good Vibrations,” by the Beach
Boys; the “Main Title” theme from Star Wars,
by John Williams; and the largo from Xerxes,
the opera by George Frideric Handel. “This is
the first song ever transmitted using radio,”
Zettl explains.

Hearing (and, yes, even watching) these tunes
play is a surreal experience to witness. As the
process starts up, a long, thin stationary nano-
tube appears against a featureless, grainy back-
drop. The tube extends horizontally from a
rocky-looking, irregular surface, next to a short-
er nanotube that will remain untouched through-
out by all the electromagnetic commotion tak-
ing place around it. (The shorter nanotube is in-
sensitive to the broadcast because the frequency
at which it resonates, which depends on its
length, does not coincide with the frequency of
the incoming transmission.)

Soon you hear a lot of static, but then the nee-
dle simply disappears in a vibrational blur as
the song in question is dimly but recognizably
heard above the background noise. It may sound
like a broadcast from Neptune, but in fact it is the
audible report of a countable number of carbon

atoms moving in synchrony with the music.

Shortly after their initial success the experi-
menters removed the device from the TEM,
made minor changes to the radio’s configura-
tion, and then were able to both broadcast and
receive signals across the length of the laborato-
ry, a distance of a few meters. They were also
able to tune in different frequencies in real time,
in effect “changing the station” as the radio
played.

A nanotube radio can be tuned in two sepa-
rate ways. One is by changing its length. While
you can change the tone of a guitar string by
bending it down against different frets, you can
change the resonance frequency of a nanotube
by shortening it—for example, by boiling atoms
off the tip.

That, change, however, is irreversible. But
just as there is a second method of varying a gui-
tar string’s pitch (namely, by varying its tension),
$0, too, with the nanotube. Varying the strength
of the applied electric field will make the nano-
radio respond to different frequencies of the ra-
dio band.

Their device did, in fact, perform all four of a
radio’s functions simultaneously: it was an an-
tenna, amplifier, demodulator and tuner—all in
one. That such a small and simple structure com-
bined all these functions continues to amaze
Zettl. How does he explain their almost magical
convergence in a single elongated molecule of
carbon?

“In electronics, often you have a trade-off:
if you optimize this, then you lose something
else. Here everything seems to just work for you,
which is a little unusual. You don’t see that often
in science. It’s one of those rare opportunities
to see Murphy’s Law not rearing its ugly head.
Here everything that can go right is going right,”
he says. _

Zettl and his colleagues withheld news of the
nanoradio for several months, until it could be
published in Nano Letters, a journal of the
American Chemical Society. The apparatus had
its formal debut online in October 2007 and
then in the November print edition. In that same
print issue, two independent researchers, Chris
Rutherglen and Peter Burke, both at the Univer-
sity of California, Irvine, announced the use of
a carbon nanotube to demodulate an AM signal.
They called their piece “Carbon Nanotube Ra-
dio,” but their radio was not an all-in-one device
like Zettl’s. In Rutherglen and Burke’s setup, the
antenna and amplification functions were pro-
vided by conventional, life-size desktop units.
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HEATHER GORDON (vacuum tube radio, transistor radio and digital radio); COURTESY OF ZETTLRESEARCH GROUP,

LAWRENCE BERKELEY NATIONAL LABORATORY AND UNIVERSITY OF CALIFORNIA, BERKELEY (nanoradio)



GEORGE RETSECK

[MORE THAN A TOY]

What to Do with a Radio You Can't See

The nanoradio is not just an alluring graduate project. The ability to send and receive signals from
a microscopic apparatus will enable development of radically new types of drug delivery devices and

robots that can assist in rescues at disaster sites.

DRUG DELIVERY

Nanoradio

Drug-containing capsules equipped with nanoradios
home to cancer cells and release their payloads on
receipt of a signal from outside the patient’s body.

N

Burke, for his part, concedes that Zettl’s all-in-
one radio is “very elegant.”

Lilliputian Drug Delivery Systems
Because it turns nanotechnology from a collec-
tion of theories, hopes and speculations into a
practical, working appliance, the nanotube
radio is potentially a transformative piece of
equipment. Zettl, for one, is not bashful about
foreseeing a bunch of killer apps made possible
by the nanoradio: a whole new generation of
communications devices, brain and muscle
implants, and so on. Whereas some of these
more futuristic applications will require a non-
trivial amount of additional insight and engi-
neering to make them into operational realities,
others are more near term—in the form of radio-
controlled drug delivery systems, for example.

One of the downsides of chemotherapy for
shrinking invisible cancers that have spread or
for treating inoperable ones is that the chemical
agents used to kill cancer cells travel through the
bloodstream to all parts of the body and often
kill healthy cells as well as the malignant ones.
A solution advanced by some physicians who
have been in contact with Zettl would be to first
inject packages that are molecularly targeted to
cancer cells and that contain a chemo agent as
well as a nanoradio; after allowing the packages
time to find the tumors, radio-control signals
would trigger release of the drug into the tumor
cells for their destruction.

A second use would be to repair individual

www.SciAm.com

SEARCH AND RESCUE

Insect-size robots equipped with nano gas sensors and
miniaturized cameras alert rescuers by a nanoradio signal
about the presence of toxic carbon monoxide and the
location of survivors in a collapsed mine.

cells by injecting drugs into them. Zettl’s group
has moved in this direction by working on a fine-
scale approach to nanoinjection in which the re-
searchers punctured cell walls and membranes
and put nanotube structures inside, where they
released specific chemicals.

“The cells withstand that very nicely,” Zettl
says. “This nanoinjection technique works much
better than the old technique where people used
to try to use micropipettes that puncture cells
and inject fluid. Those are way too crude and
disruptive for most living cells.” Zettl also fore-
sees an application of his original nanotube mass
sensor. Some types of explosives contain signa-
ture molecules of a known mass, and so a minus-
cule instrument that detects those molecules
rapidly and reliably could replace the refrigera-
tor-size explosives-sensing mass spectrometers
now in use at some airport security checkpoints.
No one is commercializing any of these devices
as yet. Zettl, however, has patented his nanora-
dio, the nano mass sensor and other inventions
that have come out of his Center of Integrated
Nanomechanical Systems and has begun licens-
ing the technology for others to develop.

Perhaps not surprisingly, some of Zettl’s more
recent achievements in the nanoworld seem to
have plumbed the very limits of the Lilliputian.
In July 2008 he announced in Nature that he
and his group had coaxed an electron micro-
scope to image individual atoms of hydrogen,
nature’s smallest atom. In the downward direc-
tion, there is nowhere left to go. =

*
« Carbon
«monoxide

Nanosensor

Nanoradio

Camera

= MORE TO
EXPLORE

Nanotube Radio. Alex Zettl et al.
in Nano Letters, Vol. 7, No. 11,
pages 3508-3511; 2007.

An Atomic-Resolution Nanome-
chanical Mass Sensor. Alex Zettl
et al. in Nature Nanotechnology.
Published online on July 20, 2008.

Images and movies of the University of
California, Berkeley, group’s nanotube
radio can be found at www.physics.
berkeley.edu/research/zettl/
projects/nanoradio/radio.htmi
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ARATS Membership Application

Amateur Radio Association of the Tonawandas
P.0O. Box 430 North Tonawanda, New York 14120-0430

As a member you will receive an electronic copy of the ARATS CDBERER Newsletter.

- Dues are payable at the tzme of appkcaﬁen. ‘The fallowmc schedu}e applies:

1. New Member: $20.00 per year, plus $8 new member fee which includes ARATS ID Badge.

2. Renewing Member: $20.00 per year (Dues paid in Nov. or Dec. will carry through the next calendar year)
3. Family Membership: $2.00 per year. (immediate member living at same address)
4. Qut of Town Membership: $12.00 per year. (Perm., 75mi+ from No. Tonawanda, voting privileges by mail.)
5. Student Membership: $10.00 per year. (FT Student up to 12 grade. Include new member fee if applicable.)
6. Special Membership: Varies. (Only for qualifying memberships i.e. VE Session new hams, Life and other.)

Personal Information
Name on Badge: DOB:
Name: Call:
Street Address:
City: State: Zip:
E-Mail: Phome: ()
Other {0
Application Type License Class Other
[T New $20% [1 Novice ] ARRL Member
[] Renewal $20% [ 1 Technician 1 EOC/EmComm
[l Family $2% [ General [] Contesting .
] Outof Town $12 (Vo Fee ifrew) [l Advanced [l Volunteer Examiner (VE)
[1 Student $10* [1 Extra B Home Computer S
[] Change of Information® [l None Wew-Ham)* [] - i
[] Speciai* (Cicle) VE LifeRenewal Omer [ ] None (Non-Ham) L

= Please 2dd $§ New Member Fee if new member or requesting 2 new ARATS Badge; 1f New-Ham we'll hold your badge till you get your call.
*= Special zpplications can not be submitied online.

Additional:
Would you like to assist ARATS in any of the following?
Holiday Party Committee | ] | Program Committee

[ Picnic Committee [ ] | Field Day Committee
Amount Enclosed:
Dues January 1, through December 31 $0.00
New Member Fee ($8.00 one time) 3
Mainienance Donation $
(Your clonation will assist in maintaining and upgrading the Club equipment.)
Total $ 0.00
New Members Only:
Sponsor

Co~-Sponsor




The Amateur's Code

The Radio Amateur is:
Considerate: Never knowingly operating in such a way as to lessen the pleasure of others.
Loyal: Offering loyalty, encouragement and support to other amateurs, local club and the

American Radio Relay league, through which Amateur Radio in the United States

Is represented nationally and internationally.

Progressive: With knowledge abreast of Science, a well built and efficient station and operation
Beyond reproach.

Friendly: With slow and patient operation when requested friendly advice and counsel to the
Beginner, kindly assistance co-operation and consideration for the interests of

Others. These are the hallmarks of the amateur sprit.

Balanced: Radio is an avocation, never interfering with duties owed to family, job, school or

Community.

Patriotic: With station and skilled always ready for service to country and community.




