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To my surprise, many of you read my President’s column in the last issue 
more than once and made verbal comments about it at Dayton and more 
recently during the HamCom convention in Arlington, Texas. I am glad 
that the time I spent writing my thoughts on the Spread Spectrum issue made 
many of you think about where digital communications and amateur radio 
as a hobby are heading and one type of technology we might have in the 
future. In this PSR issue, I’ll hit on another area which has seen a lot of 
debate in the past several months — that of the Internet and its impact upon 
amateur radio.
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The question I hear can be boiled down to: “Is Internet Good or Bad for 
amateur radio?” My answer is yes and no. This might sound like I am 
sitting on the fence on the issue — but I am not. Like anything, the Internet 
can either be seen as a threat or as an opportunity. Depends on your 
perspective.

I’ll start with a quote “Times - they are a changing.” Easy to use and 
affordable telecommunication is here to stay. Better face it. Amateur radio 
is never going to compete with the Internet and all the future forms of 
communications that allow people to communicate on both wire-based and 
wireless systems. The number of people getting involved with these new
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TNT A hostmode terminal program for packet radio
DPBOX A full featured BBS
TFKISS A TNC-Firmware-Emulator with a KISS and AX/IP interface
BOXSTART A 'watchdog' and program starter 
DPBOXT A standalone console for BBS operator (DPBOXTerminal) 
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boxstart.tgz boxstart binary, source and documentation 
dpbox417.tgz dpbox binary, configuration and documentation 
dpboxtsrc.tgz dpboxt source 
hdparm hdparm binary
hdparm-2.2.tar.gz hdparm source and documentation 
tfkiss_960406.tgz tfkiss source, configuration and documentation 
tntbins_070496.tgz binaries of tnt, tfkiss and dpboxt 
tntsrc09l.tgz tnt source, documentation and configuration
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ftp://ftp.funet.fi/pub/ham/unix/packet/dptnt/ 
ftp://ftp.tapr.org/pub/tapr/software_lib/Linux/ 
ftp://ftp.ucsd.edu/hamradio/packet/tcpip/incoming/
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http://www.snafu.de/-wahlm/ (homepage dl4ybg)
http://hppool0.rz.hu-berlin.de/~h0187akk/ (homepage dl8hbs)
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It Seems to Us, July 1996 QST

David Sumner, K17.7.

[Reprinted with permission from July 1996 QST.]

Write Now!
Gel out a pen and paper, or hoot up your computer. There’s work 

to be done! Your help is needed to defend two meters and 70 cm. Yes, 
that's right — the two most popular and crowded amateur VHF/UHF 
hands! But don't panic, and don't “go ballistic."

Here's what's happening, and what you can do about it.
The United States is preparing for the 1997 ITU World Radiocom­

munication Conference. WRC-97. In the past, (he public has been 
able to participate in the preparations for such conferences by 
responding to FCC Notices of Inquiry. In March, the FCC announced 
a streamlining of its International Bureau’s preparatory processes for 
WRCs. Under the new scheme, the NOIs have been eliminated in 
favor of increased emphasis on WRC Advisory Committees.

For WRC-97. a series oflnformal Working Groups (IWGs) of the 
Advisory Committee has been created to address specific agenda 
items. The output of each IWG will go directly to a joint FCC-NTIA- 
Department of State Steering Committee of the Advisory Committee. 
There, draft proposals as received from the IWGs will be reviewed 
and forwarded to the FCC for possible release as preliminary U.S. 
proposals for public comment.

In announcing the streamlined WRC preparatory process, the FCC 
tried to reassure those who might be concerned about reduced oppor­
tunities for public participation: “Interested parties should note that 
input to the Advisory Committee may be sent at any time directly to 
the Chair of the WRC-97 Advisory Committee; the Chairs of the 
Advisory Committee's Informal Working Groups; Cecily C. 
Holiday, the FCC's federal officer of the WRC-97 Advisory Com­
mittee. or to Damon C. Ladson. the alternate federal officer.”

Hold that thought while we shift gears to the substance of the issue.
One of the WRC-97 agenda items includes consideration of pos­

sible additional frequency allocations for the mobile-satellite service. 
So-called "little LEOs." low-earth orbit satellites below 1 GHz, 
already have allocations. Their proponents claim these are inadequate 
and are trying for more. The needs of little LEOs are being addressed 
in IWG-2A. chaired by Warren Richards of the Department of State. 
The ARRL technical relations staff participates in IWG-2A to repre­
sent Amateur Radio interests.

At the May 7 IWG-2A meeting, an industry representative 
proposed a list of "candidate bands" for little LEOs. The list includes 
a number of bands that would negatively impact existing services, 
and does not include others that would be technically more feasible 
but to which strong objection from incumbents could be expected — 
the point being that some political, rather than purely technical, 
judgment already has influenced the list.

Incredibly. 144-148 and 420-450 MHz were included on the list! 
This is the first time in memory that another service has been 
proposed for the two-meter amateur band. We must make sure it is 
also the last time.

We do not need to explain to ARRL members the extensive use 
that is made of these bands by amateurs. The two bands provide the 
backbone of our local public service communications effort. Voice 
and data, mobile and fixed, even television — the list of present 
amateur uses is a long one. and of future uses is even longer. Both 
arc already used for satellite services and for moonbounce and

extended-range terrestrial operations requiring extremely sensitive 
receivers and high levels of effective radiated power.

Apparently we did need toexplain all this to the little LEO industry 
representatives, so we did just that — both at the meeting and in a 
followup letter on May 15. We also explained that we had to regard 
the matter as extremely serious. No one with the slightest background 
in radiocommunication could possibly believe that a mobile-satellite 
service could be introduced into either band without disrupting 
existing and future amateur operations. Therefore, we said, if we did 
not receive assurance that they would be taken off the list of candidate 
bands by the deadline for this issue of QST. we would have no choice 
but to bring the matter to the attention of the entire membership.

The response we received was unsatisfactory. In effect, we were 
told the little LEO industry would consider our views but that until 
their spectrum needs arc satisfied, all bands must remain under 
consideration.

So. this is a call to action. We must get across to the industry and 
government participants in IWG-2A that the 144-148 MHz and 
420-450 MHz bands cannot be considered as candidates for mobile- 
satellite services. We need to drive the point home so forcefully, with 
so many grassroots responses, that no one is ever tempted to try this 
again.

Which brings us back to that invitation for “interested parties" to 
send input “at any time." There's no time like the present! Here are 
the key addresses, including those of the mobile-satellite industry 
folks who seem to have started the ruckus:

C ecily  C. H o liday , In te rn a tio n a l B u reau , FC C. 
W ashington, DC 20554; choliday@ fcc.gov; FAX 
(202)418-0748.

Warren G. Richards, Chair, IWG-2A, Department of 
S ta te , C IP  2 5 2 9 , W a sh in g to n , DC 2 0 5 2 0 ; 
richardswg@ ms6820wpoa.us-state.gov; FAX (202) 
647-7407.

Tracey W eisler, FCC Rep., IW G-2A, International 
B ureau , FCC, W ash ing ton , DC 20554; tw eis- 
lcr@fcc.gov; FAX (202)418-2824.

Mary Kay Williams, Final Analysis, Inc., 7500 Greenway 
Center, Ste. 1240, Greenbelt, MD 20770; FAX (301) 
474-3228.

Leslie Taylor, President. LTA, 6800 Carlynn Court. 
Bethesda. MD 20817; ltaylor@ lta.com; FAX (301) 
229-3148.

Do comment. But be civil. Don’t abuse people who arc simply 
doing their jobs. Wc have to get across that casting covetous eyes on 
amateur bands is counterproductive, and contrary to the public inter­
est. To accomplish this we need a lot of comments, including yours. 
But remember that the objective is to educate and persuade, not to 
intimidate. Wc don’t need to. The facts arc on our side.

To monitor the FCC's ongoing WRC-97 preparations, visit its 
WRC-97 home page at:

http://www. fee .go v/i b/wrc97/
Write now. Right now!
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WHO
WHO are the consultants who introduced the 

“candidate bands" at the May 7, 1996, meeting of the 
Informal Working Group 2A (IWG-2A)?
Mary Kay Williams, Final Analysis, Inc., 7500 Greenway 

Center. Ste. 1240, Greenbelt, MD 20770.

Leslie Taylor. President. LTA. 6800 Carlynn Court. 
Bethesda. MD208I7.

WHAT are the “candidate bands” introduced�
at the May 7 meeting?

The “candidate bands" proposed by these consultants 
to IWG-2A on May 7. 1996. arc the following (listed in 
MHz):

138-144. 144-148. 216-218, 380-400, 401-406, 
406.1-410. 410-420. 420-450. 450-460, 460-470, 
790-862. 890-902. 1427-1432.

Obviously, there are “incumbents” (such as ourselves) 
using these bands.

Bands that would be technically suitable but were not 
included are the VHFTV bands (notably 174-216 MHz) 
that the broadcasters eventually will be relinquishing 
when digital TV has been fully implemented in the UHF 
band.

Research in the Spectrum Guide: Radio Frequency 
Allocations in the United States 20 MHz-300 GHz by 
Bennett Z. Kobb. ISBN 0-9641546 indicates that the 
“ little LEO" folks currently have the following 
allocations: 137-138, 148-150.05, 312-315. 387-390, 
399.9-400.05. 400.15-401 MHz.

We are actively learning more about these consultants 
and their roles.

WHAT is the future planned meeting schedule�
for IWG-2A?

It appears that publicly scheduled meetings o(TWG-2A 
will be held about every three weeks. The last such 
meeting was June 18. 1996. To keep up with the 
scheduled public meetings and locations, visit the FCC 
WRC.-97 home page at: http://www.fcc.gov/ib/wrc97/.

HOW does this all get resolved?
This part of the problem is very unclear as Warren G. 

Richards, Chair. IWG-2A. Department of State, CIP 
2529. Washington, DC 20520. has stated that he does not 
have the authority to change any of the candidate bands 
listed at the May 7. 1996, meeting. So far there seems to 
be no known procedure for modification, change or 
resolution to end this conflict between the incumbents

(the current users of the spectrum) and the “little LEO" 
folks and their consultants.

WHEN does it get resolved?
This problem is likely to be with us until at least 

November 1996 before resolution. The various Informal 
Working Groups have a target date of November to 
complete their preliminary work and to have their data 
and positions ready for the Advisory Committee.

So WHAT do we do now?
There are a series of important actions for all interested 

hams to take:

1. Monitor the progress of this unfolding drama!

For the latest news on this volatile issue, read QST. 
ARRL Letter, Pacific Division Updates in hard copy. 
Read ARRL Letter and Pacific Division Updates on 
e-m ail. V isit the ARRL Home page at 
http://www.arrl.org/ and click on “Band Threat News." 
Visit also the WWW Pacific Division Home Page — 
http://www.pdarrl.org/. To monitor the FCC’s view of the 
ongoing WRC-97 preparations, visit its WRC-97 home 
page at:

http://www.fcc.gov/ib/wrc97/.

2. Join ARRL!

The ARRL is the only effective national organization 
fighting for YOUR 2 meter and 70 cm. hand held 
operating privileges. It is easy to join and help us win this 
battle to preserve our privileges.

3. Then write. Right now — and continue through Sum­
mer and Fall!

As it appears there will be no early resolution to this 
conflict, it is important that every interested ham write:

Comments by e-mail should be sent to:

wrc97@fcc.gov.

Hard copy written comments, with an original plus one 
copy, should be sent to:

Office of the Secretary, Federal Communications 
Commission, Washington, DC 20554.

Each comment should include at the top, “Reference 
No. ISP-96-005" and ’’Advisory Committee Informal 
Working Group 2A."

We must keep up this activity consistently throughout 
the Summer and Fall until November. Other strategic and 
tactical activities are in process and being developed and 
will be implemented as time progresses.
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Principle Number Two: We must review and reallo­
cate spectrum expeditiously.

�����#������� ���� ����	������ �����,���������������)����
!������������D����� ���� )��������$����������PS2���) ������
������������������������CO'���������#�������������� �OCE� �����
����������� ��	��)��� ��������� ���� ���� �������� ���
���������������	���������������BE������$��PS�!��������	������
#����������$������#�������	����'

����� ��� ��)� ���� ��������'� *4�'� ���� ������$������������
����������������������#����������������$�������#������������ �
������������� �!��� �������������#������!�����!!������'

��� ��� ����� � ����� ��� )��� ����� ������� ��������� ������$�
�������������	�������������������_�����'������)����"�����X��
,�����������$��������������!����������#�������������_����� �
������������!�������������������������'

��� ���� ����������� �!�������������������� $��) � ���	������
��+��� !�������� ��������� ��������������� ��)����������'�
1��� ����� �!� ���� ��������� ��� ���� ��I������ #���� ���� #����
��������� � ��� ���� ����������� ��$$������ ����� ����������
�����������������������$����$�������������$�'

�������!�����#�������	������������������$��)'� (�� �OOE�
���� Y��� �$���� ���������� �� ������ �!� ��������� ���$�� ����
����� ��������������!�����+��) �����������)��������������!���
��*� �@E���$�����X����������#��!�&��������)�	�����������'

%��� ��������������� ����#���� �������X��� �����	��)�����
������������������� � �����$�����	��#������!!���������$�����*�
��������������!!�����$�����'������)�������������,�����I����
��� ���	���� !��� ������� �-�������� ���� )����������
����������� ,� #��� ����� ��� ������� ��$��!������ )����)����
�&�������������������!����������������������$��$�����������'

%�)�	�� � ��������������� ���� ������)�����������������
�������� ��� )�� ������� ��� ������������ ��	������ ���
��������$�'�K�� ����� ��	���&������������ �!�)��������������
�������!���!��������������	����������!���)���������$��������
���	����'

Principle Number Three: We must promote efficient�
use of both licensed and unlicensed spectrum.

*�����������!����� �#��������������������#����!�����'

�����������)��)������������������������.�M(N������������)�
������������MDN���+��������!!������������!��&�����$���������'�
���������6�!!����#��)��������$��������������������������������
�������� ������ ���	����� ���� ���� ����� �!� ��	������$� ����
��������$�������)'�������!!���������������$�'�1������������
�����#��)��$���'

K���� ��� ����� ��������� ��������� )��� �	����#�� � ����
��������� ��	������� �� ����� �!!������� �����$� �������������
������ ������	���������!!���������$�������������$���'������ 

(����������������!�������$�������4�����������������������
��������������!��������$����� �4�*� ������'��������� �������
�������� �$�	��������������!��������$����������������������
)�������������$����������������������I��������������$�'

������������������� #��� � ������������������$� ��� ����DDE�
4%X�#�������������������������������������������	���������
���������&���������������!!�������?�Q%X���������'���������!�	��
������ ����� �!!������� ����� �������� Y4� �������'� K����
�!!��������)����������X�� �����������)�����#��������	�������
�������������	��#�����������$�����!������������'

�������������������������������������������!!��������
������������������#����'������ �����������������������������
)���� �� )���� ����������� �!� ������ ����������� ���	���� �
!��-��������������$���������������$��������	���������!������'�
1�����������J�!!��������������!!�#������������ ���#��������
)���� ��)����� � ��$��	����������������������������������'�
���������$����������� ��������������*����	������	�����������
��	�������������-������������	����������!����������������	���
����������!!�������'�����Y���������������������������'

Principle Number Four: We must give licensees
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intriguing “national investment — free market extension 
paradigm” to determine the appropriate degree of service 
rule flexibility. He argued that where there is a major new 
service worthy of national investment, more stringent rules 
should apply to help launch the offering. In contrast, where 
the service is merely a free-market extension of the original 
service (such as from cellular mobile telephone to PCS) then 
let the “free marketplace work its magic.”

He warns that failure to apply the model of investment vs. 
extension may freeze both the introduction of new services 
and the extension of existing ones.

Principle Number Five: We must generally avoid man­
dating standards.

Let's apply the Stupka paradigm to standard setting. The 
free market will work better if the FCC avoids setting 
standards where the technology is an extension of an 
established service. (Cellular and PCS). The Commission’s 
adoption of the AMPS standard spearheaded its worldwide 
acceptance. Since PCS is a market-based extension of mobile 
phone service, the FCC should resist the call to mandate a 
specific digital PCS standard. The marketplace should 
resolve the debate between competing technologies.

This is the right decision; but the FCC may wish to adopt 
several non-exclusive standards to promote sales of 
technology abroad.

For emerging technologies we have chosen to propose 
only the minimal technical standards necessary to avoid 
interference to other users, and a minimal spectrum-sharing 
etiquette to promote spectrum efficiency. Our recent 
SuperNet/GIl Notice of Proposed Rulemaking illustrates this 
proposition.

Unlike cellular and other subscriber-based services, free 
ovcr-thc-air broadcast services require a transmission 
standard if equipment is to be widely available at low prices. 
The standard also ensures that all Americans can have access 
to a full array of over-the-air broadcast programming. 
Consumers need to know that a TV set bought in Richmond 
will also work in Rochester and in Redwood City.

Once the digital television standard has had an opportunity 
to succeed, the FCC should consider relaxing its rules to 
permit other transmission systems which do not cause 
interference.

I do not advocate adopting a single standard for other 
over-the-air video distribution services, such as DBS, 
wireless cable, and LMDS. The broadcast service is unique 
in its reach and provides a platform for free video distribution 
to all Americans.

Principle Number Six: Licenses must be issued ex­
peditiously.

The Commission is streamlining its licensing processes. 
First, we have used auctions as a means of assigning licenses 
to those who value them the most. Auctions have hastened the 
pace of selecting licensees and commencing service.

To further speed up our licensing, the Wireless Bureau has 
instituted electronic filing. This can take weeks off license and 
renewal response limes. License modifications can also be 
made “on line.”

Our licensing databases also are being placed on the 
Internet, so that the public can examine them and judge for 
itself whether there may be room for another licensee in a 
particular area.

And we have relied upon the private sector whenever 
possible to perform many ministerial tasks.

For FM and TV broadcast licensing — where we do not 
have auction authority and the bands are already crowded —
1 wonder whether sequential proceedings for allotments and 
assignments tmly serve the public interest. Instead, it might 
make sense to combine the procedures and cut in half the time 
it takes between the request for a channel and commencement 
of service.

Principle Number Seven: Not all spectrum or services 
were created equal. (Corollary: some spectrum and ser­

vices are more equal than others).
In this chaotic world, it is tempting to believe that all 

spectaim is created equal. But not even a Wireless Summit 
can by edict eliminate the laws of physics. The higher the 
frequency, the shorter the wavelength and the shorter the 
distance the signal iscarried. Mobility is best achieved in bands
2 GHz and below.

It stands to reason that there is greater efficiency — and 
more service to the public — if spectmm use bears some 
relationship to the propagation characteristics of the spectmm. 
Also, some bands arc pretty crowded already. Sharing and 
overlays are possible in some bands and unlikely in others.

I am an avid proponent of spectaim auctions. Auctions 
should be our primary method for selecting licensees. 
However, there are times when 1 believe the public is better 
served by not auctioning licenses.

For example, the Commission has set aside bandwidth for 
unlicensed services. These are bands where entrepreneurs 
battle it out, tinkering with their systems to accommodate 
sharing with other users. Services such as cordless telephones, 
remote home and auto security devices, and wireless access 
to the Internet are just a few examples of unlicensed 
spectaim uses.
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On March 5, the FCC hosted a series of four 

en banc hearings. Four of the five Commis­
sioners (Commissioner Quello was unable to 
attend) spent the day listening to and quizzing 
panelists assembled to address four topics in 
turn: future spectrum demand, technology 
trends, spectrum allocation (for specific ser­
vices), and spectrum assignment (for specific 
users). An overflow crowd of FCC and con­
gressional staffers, press, communications at­
torneys, and other representatives of telecom­
munication interests gathered to hear the pre­
sentations and the give and take between Com­
missioners and panelists, looking for clues to 
help them chart the uncertain waters of the tele­
communications revolution.

The first panel described where the greatest 
future demand for access to the spectrum 
would likely originate: wireless local loop, and 
services (including satellite services) that sup­
port mobility (the term “mobile services” be­
ing conceptually too confining). Predictably, 
no one suggested that demand would shrink 
appreciably in any existing service, nor could 
anyone quantify the likely demand beyond the 
next two or three years. Thus, the classic spec­
trum management dilemma: how do you add 
new uses to fully allocated spectrum without 
making difficult choices between competing 
possibilities? Auctioning the spectrum is one 
way to structure the decision-making process 
that has the side benefit of generating some 
revenue, but what about the uses of spectrum 
that are for public rather than private benefit? 
Is it best to set aside some spectrum space for 
the fire department to use to dispatch its trucks, 
to tell the fire chief to bid against AT&T for 
spectrum if he needs it, or to encourage com­
petition between service providers in the ex­
pectation that this will force up the reliability 
of service and force down the price, to the point 
where buying the service will be cheaper for 
the fire department than the purchase and 
maintenance of its own radios?

One of the day’s highlights came during the 
second panel, an impressive battery of tech­
nologists including Paul Baran, who is some­
times called “Grandfather of the Internet,” and 
Dr. Donald H. Steinbrecher, formerly of the 
Massachusetts Institute of Technology and 
now an entrepreneur in wireless telecommuni­
cations technology. There were other, equally 
engaging panelists; the reason for focusing on 
these two is that in their written testimony and 
in the course of discussion, both of them stated 
and supported the heretical premise that there 
is adequate radio spectrum to satisfy the an­
ticipated demand—if we use it intelligently.

Baran’s written testimony described the 
need to move away from the communications 
model of “dumb transmitters talking to dumb 
receivers” and toward networking with “smart” 
equipment having greater tolerance for impu­
rity (ie, interference), maximum reuse of the 
spectrum through shorter range transmitters, 
and incentives to maximize shared use of spec­

trum and to minimize spectrum “warehousing.” 
He described most of the spectrum as now be­
ing vacant in terms that were strikingly similar 
to the arguments advanced on this page back in 
January 1991.

Steinbrecher went a step further, suggesting 
that the spectrum should be viewed as generic, 
much like a computer platform, with traffic 
managed by “spectrumwarc” in much the same 
way that the wired network is managed today. 
He used the Internet to illustrate his point. 
There, information flow is controlled by the 
end user. You create your Web page, but it 
doesn’t occupy space on the network until 
someone requests it. How many Web pages 
could the Internet accommodate if everyone 
were constantly “broadcasting” their page?

Also on this panel was John Battin, senior 
vice president and general manager of 
Motorola’s multimedia group, who happens 
also to be K9DX. While he agreed with Baran 
that a “snapshot” of spectrum occupancy would 
show little activity and, therefore, great oppor­
tunities for more intensive spectrum use, 
Motorola’s written testimony was cautious, 
acknowledging that the movement from ana­
log to digital created much greater capacity and 
improved efficiency, but predicting that de­
mand would grow at an even faster rate. Battin 
also cited the limits imposed by dynamic range 
considerations on the extent to which differing 
uses of spectrum can be mixed, a healthy re­
minder that spectrum policy should not be 
made solely by economists.

Who’s right: those of conventional wisdom 
who feel there will always be a shortage of 
spectrum, or the heretics? Billions of dollars, 
literally, are riding on the answer. Spectrum 
auctions are premised on the notion that spec­
trum is scarce. If there is no spectrum shortage, 
or if the shortage is only the artificial result of 
past inefficiencies, how can the enormous 
amounts being bid in spectrum auctions be jus­
tified—and how will the winning bidders ever 
recoup their investment?

What does all this mean for Amateur Radio? 
First, the rules of the game are changing. As 
incumbent users of the spectrum, we must re­
alize that the yardstick by which our use is 
measured is getting longer. Second, digital 
technology gives us powerful new tools to en­
hance our own service—tools that we have 
barely begun to think about using.

At the en banc hearings, even the most en­
thusiastic free-market voices conceded that if 
spectrum auctions were the general rule there 
would have to be exceptions. Amateur Radio 
was specifically mentioned as such an excep­
tion. Amateurs should not have to pay for spec­
trum access; the value to the public of what we 
do cannot be measured by the size of our col­
lective checkbook. But there is no room for 
complacency. To let the telecommunications 
revolution start without us would be as short­
sighted as failing to convert from spark to CW, 
or from AM to SSB.—David Sumner, K1ZZ
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League Responds To Comments In 
Spread Spectrum Petition

The ARRL says its petition to relax spread spectrum rules 
seeks to address a lack of SS experimentation by hams, not 
too much spread spectrum. Responding to comments filed 
in response to its December rule making petition, RM-8737, 
the League emphasized that Amateur Radio — as an 
experimental service — requires flexible rules and “some 
trust of the licensees carrying out experiments."

Noting that some commenters called for tighter rules on 
SS. the League sought to dispel fears that relaxing the rules 
on spread spectrum would lead to an increase in the noise 
floor in bands used by narrowband modes. The League said 
most opposing commenters “ignore the fact that some 
amateur bands already are occupied by Part 15 spread 
spectrum devices." many near ham stations. Additional 
constraints would hinder hams from keeping up with spread 
spectrum developments and prevent maximizing spectrum 
efficiency, the League's filing asserted. The ARRL said its 
petition “suggests only a modest deregulatory effort.”

The League's Petition for Rule Making seeks relaxed 
restrictions on spreading sequences and greater flexibility in 
spreading modulation. The spread spectrum technique, 
which distributes information among several synchronized 
frequencies within a band at the transmitter and reassembles 
the information at the receiver, was first approved for 
Amateur Radio in 1985 for bands above 225 MHz, and there 
has been some experimental amateur operation since then.

The petition proposes that the FCC permit brief spread 
spectrum test transmissions and allow international spread 
spectrum communication between amateurs in the U.S. and 
those in countries that permit hams to use spread spectrum 
techniques. The current rules allow only domestic 
communication. The petition also asks for automatic power 
control provisions to insure use of minimum necessary 
power to conduct spread spectrum communication and limit 
the potential for interference to narrowband modes. The 
petition does not ask for any changes in frequency 
restrictions on SS emissions, the 100-W power limit, or 
logging and identification requirements. The League calls 
the proposals “the minimum necessary changes in order to 
foster SS experimentation in the Amateur Service.”

Those filing comments supportive of spread spectrum 
included TAPR: Robert A. Buaas. K6KGS, and John Mock, 
KD6PAG. Commenting in opposition were the Indiana 
Repeater Council: Henry B. Ruh, KB9FO; the Wisconsin 
Association of Repeaters; the Mid-America Coordination 
Council Inc: the Southern California Repeater and Remote 
Base Association; the San Bernardino Microwave Society 
and the Southeastern Repeater Association Inc.

TAPR files for STA (Special Temporary 
Authority) on Spread Spectrum Issues

April 10, 1996 
Mr. William Caton 
Acting Secretary
Federal Communications Commission 
1919 M Street. N.W.
Washington. D.C. 20554
Re: Tucson Amateur Packet Radio Corporation 
Request for Special Temporary Authority 
Dear Mr. Secretary:

The Tucson Amateur Packet Radio Corporation 
(“TAPR”), by its attorneys, hereby requests Special 
Temporary Authority (“STA”) for TAPR to conduct an 
experimental program to test Code Division Multiple 
Access (“CDMA”) spread spectrum emissions over 
amateur radio facilities, as described in greater detail 
below. The STA is requested beginning as soon as 
possible and continuing for a period of one year. Except 
for the addition of one frequency band, as noted below. 
TAPR is requesting identical authority to that granted to 
Mr. Robert A. Buaas (K6KGS) on April 17, 1992.

TAPR was founded in 1982 as a international 
organization with interests in the areas of packet and 
digital communications. Today, TAPR continues as a 
membership supported non-profit amateur research and 
development organization, and currently has more than 
2,000 members worldwide. TAPR continues to develop 
kits for the amateur community and is working actively 
on publications and communications standards.

TAPR’s members have participated in a number of 
experimental programs designed to investigate the value 
of spread spectrum emissions for the packet radio 
community, including experiments that later provided the 
basis for authorizing spread spectrum modulation in the 
amateur service. TAPR plans to continue its leading role 
in developing standards for spread spectrum  
communications for the amateur community through 
discussion groups, cooperative efforts and experimental 
programs such as would be permitted by the requested 
STA. In particular, because of the rapid development of 
communications hardware and software, TAPR believes 
that the use of hybrid spread spectrum emissions, as well 
as spreading codes not envisioned by Section 97.311(d) 
of the Rules can be employed without causing harmful 
interference to other amateur operators.

TAPR proposes to implement an m-sequence as 
specified in Section 97.311(d)(1) of the Rules as a 
“generating function.” Spreading codes will be selected 
from continuous segments of bits produced in the output 
of the generating function based on their suitability to
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provide uniformly distributed spectral density, code 
orthogonality and maximum coding gain. Each spreading 
code will represent one symbol in the data to be 
transmitted. Only the selected spreading codes will be 
transmitted, and each will be transmitted in its entirety.

Direct-sequence spread spectrum generators using 
inexpensive surface acoustic wave matched filters with 
fixed spreading codes not related to the m-sequences 
specific in Section 97.31 (d)( I) will also be used.

Frequency hopping may be evaluated as a means for 
further distributing the transmitted energy. Additionally, 
frequency synthesized homodyne and single hetrodyne 
transceivers will be evaluated on each of the frequency 
bands proposed, time and resources permitting.

TAPR is requesting STA to fully evaluate the 
transmission, reception and processing techniques of 
CDMA spread spectrum emissions. Specifically, TAPR 
will:

• Assess the strengths and weaknesses of the proposed 
systems:

• Evaluate the potential of spread spectrum overlay on 
conventional FM systems:

• Study the interference potential of CDMA spread 
spectrum emissions, if any. to existing users of the 
specified frequency bands;

• Evaluate the resistance of spread spectrum emissions 
to multipath interference;

• Evaluate the ability of spread spectrum emissions to 
improve spectrum efficiency;

• Evaluate the performance improvements potentially 
offered by CDMA technology;

• Gain operational experience with CDMA spread 
spectrum techniques; and

• Evaluate the proposals contained in the RM-8737 
(Amendment of Part 97 of the Commission’s Rules 
Governing the Amateur Radio Service to Facilitate 
Spread Spectrum Communications).

The participants in this experiment will initially be 
various members of TAPR who are amateur radio 
licensees. TAPR requests authority to add participants, 
including licensed amateurs who are not members of 
TAPR. during the course of the experimental program 
upon notification to the Commission of such additions. 
The experiments will be carried out from the fixed 
stations listed on the station licenses of the participants, 
plus any portable operations as arc permitted under Part 
97 of the Commission's Rules. All participants hold a 
minimum of a Technical Class license.

TAPR requests authority to operate on the following 
frequencies: 50-54 MHz. 144-148 MHz. 219-220 MHz,

222-225 MHz. 420-450 MHz. 902-928 MHz. 1240-1300 
MHz and 2390-2450 MHz. (1)

The maximum transmitter output power will not 
exceed 100 watts, and CDMA spread spectrum emissions 
will be used.

TAPR expects that the antennas used for this 
experimental program will include dipoles, as well as 
collinear and Yagi arrays with gains of 0 to 12 dBi, at 
heights up to 30 meters AGL. Only existing, licensed 
antennas will be used for this experiment; no new stations 
will be constructed.

In order to conduct the tests discussed in this letter. 
TAPR requests the following Rule waivers:

(1) Waiver of Section 97.305(c) of the Rules is requested 
to permit emission type SS in the bands 6m. 2m. and 
1,25m;

(2) Waiver of Section 97.311 (c) of the Rules is requested 
to provide for transmission of hybrid spread spectrum 
emissions;

(3) Waiver of Section 97.311(d) of the Rules is requested 
to permit the use of other spreading codes.

Accordingly, for the reasons stated herein. TAPR 
respectfully requests Special Temporary Authority to 
conduct an experimental program to test CDMA spread 
spectrum emissions over amateur radio facilities, as 
described in the instant STA request.

Questions with respect to this matter should be directed 
to the undersigned.

Respectfully submitted,

Henry Goldberg 
Attorney for
Tucson Amateur Packet Radio Corporation 

cc: Mr. Robert H. McNamara

Note I: The operational frequencies requested herein are 
identical to those granted to Mr. Buaas, except for the 
219-220 MHz band, which was not allocated to the 
Amateur Radio Service at the time Mr. Buaas filed his 
STA request. To the extent that the addition of the 
219-220 MHz band will significantly delay Commis­
sion grant of the instant STA request, TAPR requests 
that the STA be granted as soon as possible for all 
frequency bands other than 219-220 MHz. and that the 
219-220 MHz request be processed separately.
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operations in the 2 19-220 MHz band, in order to promote 
the organizations’ shared interest in the further 
development of spread spectrum technologies.

ARRL. however, expressed concerns about the 
applicants’ proposed use of other frequencies in the 6m, 
2m. and 1.25m bands. While TAPR and each of the 
licensee-applicants shares ARRL’s commitment to 
preventing interference to existing amateur service 
operations in these bands, these parties urge the 
Commission to grant the STA as requested, permitting 
operation in each of the bands originally identified.

Perhaps most importantly, operation in each of these 
bands already is permitted pursuant to the spread 
spectrum STA originally granted to Mr. Robert A. Buaas 
in 1992. Under this STA, any amateur station joining the 
Buaas project may conduct experiments involving 
CDMA spread spectrum transmissions in each of these 
bands, provided only that notice of their participation is 
provided to the Commission.

Mr. Jones and Mr. Hendricks’ interest in seeking an 
STA separate from the Buaas STA is to permit them, and 
through them, to permit TAPR. to conduct coordinated 
research evaluating the transmission, reception, and 
processing techniques of CDMA spread spectrum 
emissions. Through the efforts of its member licensees, 
TAPR intends to continue its leading role in developing 
standards for spread spectrum communications for the 
amateur community. This can be done most efficiently 
and effectively, however, only if TAPR through its 
licensee members is itself in a position to coordinate 
participation in the testing and to oversee the program, 
rather than having to work through the Buaas STA.

Granting the STA requested by Mr. Jones and Mr. 
Hendricks, therefore, will enhance the development of 
spread spectrum standards without substantively altering 
the number of amateur licensees who may transmit 
CDMA spread spectrum emissions in the bands 
questioned by ARRL. As a result, a grant would not 
subject existing users of these bands to increased 
interference risks.

The ARRL's letter also understates the potential 
benefits of granting the requested authority to operate in 
the 6m. 2m. and 1.25m bands. Contrary to the ARRL’s 
suggestion, evaluating the proposals contained in 
RM-8737 is but one of TAPR and the licensee’s 
objectives. As a result, the fact that RM-8737 does not 
propose to permit spread spectrum operation in each of 
the bands covered by the STA request does not undermine 
the need to conduct testing in these bands. Moreover, the 
fact that ARRL concluded that a general authorization for 
spread spectrum transmissions in these bands could result

in unacceptable interference to existing users of the band, 
and therefore decided not to request an amendment to the 
Part 97 rules authorizing spread spectrum transmissions 
in these bands, does not mean that limited spread 
spectrum testing, within the constraints imposed by an 
STA. cannot be accommodated.

More fundamentally, a great deal can be gained by 
permitting operation in these bands. Among other things. 
TAPR plans to study the strengths and weaknesses of 
proposed systems, a variety of potential interference 
issues, and the ability of spread spectrum emissions to 
improve spectrum efficiency. Through these efforts. 
TAPR and its licensee members will be able to improve 
the factual record for determining whether and. if so. 
under what conditions, spread spectrum operations could 
be more generally authorized under Part 97 of the 
Commission’s rules. Due to the unique characteristics of 
operation in different bands, the type of broad-based 
study and analysis TAPR and its members contemplate 
can be achieved only if operation is permitted in a variety 
of different bands, characterized by different operating 
frequencies and sharing scenarios.

For the reasons stated herein and in the original STA 
request, as amended, the STA applicants and TAPR 
respectfully request that the Commission grant the STA 
request, including authority to operate in the 6m. 2m. and 
1.25m bands.

Respectfully submitted,

Henry Goldberg
Attorney for Tucson Amateur Packet Radio Corporation

Note I: ARRL conditioned its support on the substitution 
of Commission Amateur radio licensees as the ap­
plicants and a requirement that licensed participants, 
with their callsigns, be submitted. Both of these condi­
tions have been satisfied. See Letter from Greg Jones 
and Dewayne Hendricks to Mr. William Caton. dated 
May 9, 1996.

Note 2: See Letter from Ralph A. Haller to Mr. Robert A. 
Buaas, dated April 17, 1992 (attached) (authorizing 
operation in the 6m (50-54 MHz), 2m (144-148 MHz), 
and 1.25m (222-225 MHz) bands). This STA has been 
subsequently renewed by the Commission since 
granted in 1992.

Note 3: Id.

Note 4: See .STA Request at 2-3.
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Reprinted from:
Jones. Greg (ed). Infusing Radio-Based Communica­
tions Tools into the Curriculum. Texas Center for
Educational Technology. 1995. 136 pages.
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This paper is written as a proposal to illustrate how 

radio and satellite technology can be utilized in 
classroom instruction. An attempt is made to show 
how students can learn science, mathematics, and 
geography concepts, in grades kindergarten through 
sixth, using this technology. It should be stated that 
this technology can be utilized with students at any 
grade level. This proposal will present the aspects for 
developing this curriculum for students in the area of 
grades kindergarten through sixth. This proposal will 
d iscu ss  the im p o rtan ce  of fea tu rin g  such 
programming for this level student, discuss how the 
cost of adding this instruction to the curriculum can 
be minimized, and how instructional assistance can 
also be made available to school classes developing a 
radio and satellite technology instructional program.

���)��	� 4�+� ��	���� ���� ?���+������ �
�������

This technological instructional design will 
function best (Perry. 1989) when the program is 
developed in cooperation with local amateur (Ham) 
rad io  o p e ra to rs  c lubs for both tra in in g  and 
instruction. Further, these clubs can help with 
obtaining equipment. The teacher would design the 
course of instruction and utilize ham radio club 
members as a resource for course content and as guest 
in stru c to rs  for certa in  aspects of the course

curriculum. The participation by club members will also 
be helpful in motivating student learning as they share 
their personal experiences in the use of Ham radio and 
satellite technology for entertainment, learning about the 
world, and examples of humanitarian uses, such as aiding 
the Red Cross or Civil Defense, in helping individuals in 
emergency situations or in time of national or 
international disaster. Also, input from other school 
programs in the area may be beneficial, especially if you 
have a Ham radio club member that has worked with 
children and/or in a school setting.

There are many ways to utilize the Ham radio and 
satellite technology to motivate student learning. The 
use of this type learning and instruction could and 
should become a regular part of classroom instruction 
(Learner and Barr, 1989), and not just as an occasional 
frill or disjointed project or a mirror handful of select 
students, but rather should enhance the mainstream of 
student’s basic education.

This type of learning environment allows for 
differences in learning styles and is especially good 
for those students in need of a “hands on” approach 
to learning and for intellectual manipulating of the 
knowledge gained, to develop further understanding 
and knowledge, long advocated by John Dewy and 
others (Marler, 1975, pp. 152-153). In addition the 
use of Ham radio and telecommunications satellite 
instruction  can fit well into a whole area of 
technology curriculum  that involves com puter 
science, video disc technology, and even the use of 
robotics (Anderson and Sullivan. 1988, pp. 3-373). 
Developing an early elementary school base of 
instruction, in this type of technology, can even open 
doors for more specialized curricular offerings, in the 
secondary schools, where student interest could carry 
over into vocational and avocational interests, for 
possible life-long student benefit.

The National Space Society (NSS) and the Radio 
A m ateur S a te llite  C orporation  (AM SAT) are 
responsible for setting up a space network known as 
the Space Education Network (SEN) (Jones and 
Knezek, 1990). The SEN network consists of amateur 
radio stations, both on the Earth and in outer space. 
This network can provide a direct link between the 
understanding of the am ateur radio and other 
scientific studies, by allowing students to have direct 
access to satellite and spacecraft transmissions. This 
direct interaction with science and technology can 
both be a learning experience and, equally as 
important, provide motivation for future learning. 
Once students are motivated, there is no limit to the 
amount of effort students will put forth, in attempting 
to learn about and from the use of radio and satellite 
technology.
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program that will be able to follow a child through the 
grades in school. To be a leader in schools that want to 
develop the ability of students to function in a 
technological society, the development of a radio and 
satellite technology program is critical.

This proposal is designed to point out that we are 
able to put the students at the forefront of a 
te c h n o lo g ic a l ed u ca tio n  through the use of 
developing a radio and satellite technology program.
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New South Georgia Packet Link

Wayne Harrell, WD4LYV 
wharrell@surfsouth.com

The Southern Amateur Packet Society (SAPS) was 
reactivated after several years of not meeting, even though 
several members have continued their packet activity.

The installation of a new packet gateway on June 4. 
1996 in Tifton, Georgia has rekindled the interest of many 
packet operators who had become frustrated with the lack 
of packet links and things to do in the local Area. The 
SAPS group will meet in September to get the 
organization back together with new officers.

The gateway came about after years of persuing every 
possible way to get an access port to LANs outside the 
local area. In recent months a local internet service 
provider for our rural community came online. I wasted 
no time getting acquainted with the Surf South staff.

After discussions with Surf South, explaining the 
community service a gateway would provide, bringing 
the severe weather bulletins immediately into our area for 
the skywarn group. The gateway would also get their 
company talked about all around the area, as Amateurs 
discussed the link’s availability.

Surf South and its owners were agreeable right from 
the start to work with the SAPS group and Coastal Plains 
ARC. Everything went together very quickly, and with 
the help of KA4PKB - Bob and KL7Q - Tom from 
Alabama, we pulled the idea into reality.

The SAPS group hasn’t installed this system to take the 
place of any RF link. The Group is actively persuing the 
construction of better RF links in South Georgia and links 
out of our area. There is an active HF port online, with 
plans for another HF port soon.

This gateway’s purpose is to link users in our LAN to 
other LANs around the world. It will also bring the DX 
Cluster into our area for the first solid link for local 
operators.

The SAPS Group looks forward to working with area 
clubs in South Georgia, helping their members become 
involved with packet.

You may contact the Southern Amateur Packet 
Society, 2716 Denham Rd., Sycamore, Georgia 31790. 
Email: wharrell@surfsouth.com. Phone 912-567-2643.
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Big Things in Small Packages
I like small gadgets, so I decided to order the 

smallest TNC I could find that supported multiple 
aliases and was GPS compatible. I called PacComm, 
ordered a PicoPaeket, and seven to ten working days 
later, the man in the big brown truck delivered my new 
TNC.

When I opened the box. it took me a while to find 
the PicoPaeket because it is small indeed. At 1 x 2.5 x 
3 inches, six PicoPackets could fit inside my old 
XYZ-brand TNC with room to spare for a GPS 20 or 
two. Small in size, but packed with capability, the 
PicoPaeket provided GPS compatibility in the guise of 
three GPS commands. And. voila, it also supported 
four aliases!

I connected the PicoPaeket to my radio and 
computer as fast as my soldering iron would warm up 
and soon my station was back on the APRS network 
with aliases “relay” and “wide” like a proper APRS 
digipeater should.

1 have been running the PicoPaeket for two months, 
24 hours per day without a hitch or a glitch. As soon 
as my GPS 20 arrives, I will mate it with the PicoPaeket 
and a 2-meter radio and drive around downtown 
Wolcott just for fun.

If you are in southern New England, anywhere east 
of downtown Wolcott, you can find my APRS station 
(WA1LOU) on 145.79 running some flavor of APRS 
24 hours per day. Send me a packet and say hello. 
Good-bye. until then.

Some Really Simple Basic Instructions 
On Getting APRS On The Air Now

Arte Booten. N2ZRC 
N2ZRC@gnn.eom
N2ZRC@KB2VLX.#BRONX.NY.USA.NA

Copyright Arthur Booten 1996. All Rights Reserved. 
But feel free to use it, distribute it, re-post it and enjoy 
it, as I had no intention to claim exclusive use o f it. 
APRS isn't exactly intuitive in it's installation and 
setup and any help we can get out to the newbie should 
be welcomed.

NOTE: I have used APRS 7.5 for this example. If 
the version you are using is something else, substitute 
that something else for 75 (ie: if you’ve got version 
9.9z. use APRS99z.) Also, if you downloaded APRS 
(FTP, BBS, etc) or got it from a C-D, sub- stitute “A:” 
for the appropriate path.

If you don't use Windows, but have PKZIP204g, put 
the APRS disk into the floppy drive of yourchoice (I’ll 
call it drive A) then expand the APRS files by using

the following commands on the hard drive of choice. Note 
the use of the “-d” command to create the necessary 
subdirectories.
Make an appropriate directory MD APRS
Change to this directory CD \APRS
Switch to the A drive A:
Run PKUNZIP with directories PKUNZIP -d APRS75.zip C:

If you use W INZIP, change to drive A and 
double-click on APRS75.zip, click expand button, tell 
it where you want it and follow on screen directions. 
If the distribution you have is on more than one floppy 
disc, you’ll have to have PKZIP properly installed and 
it’s location known to WINZIP.

If you are using a Kantronics TNC, open the file 
“INITTAPR.TNC” (it’s in the “SYSTEM" folder) and, 
using any text editor, change the line that says “PAR 
0" to ’’PAR NONE" if it’s a KPC-3, or the appropriate 
figure for your model. If you don’t, your TNC won’t 
understand anything the program will tell it!

Make sure your TNC is in Terminal or Command 
mode (what- ever it’s called by the manufacturer.) Go 
to the DOS prompt (NOT in a “DOS window”.) go to 
your chosen APRS folder and invoke “APRS75.exe”. 
This brings you to the LOGO screen. Enter your 
callsign. Tell it what kind of TNC you’re using. 
Answer the other various questions. When you’re 
done, the main map screen will appear.

Now press M(aplist) then C(hange), and tell it you 
want the appropriate maplist for your area. This will 
probably  be e ith e r E A S (t), S E (S ou theast). 
CEN(tral), WES(t) or NW (Northwest.) Use the 
arrows or mouse to bring the cursor to your 
approximate location (keep your eye on the upper left 
part of the screen which shows latitude/longitude of the 
cursor.) Then press HOME to center the screen on it. 
Use the PgDN key to zoom in a few screens and tweak 
the cursor to your EXACT QTH. You may have to 
zoom in to a very small scale to get the necessary 
resolution. Once the cursor is at the right spot hit the 
HOME key again.

Press I(nput) M(y qth) and confirm your lat/long. 
choose a symbol for yourself (try S(ymbol) - for 
starters ... it’s the little house), type in a brief comment, 
and verify it. Once you press that “Y” you're 
essentially ready to go on the air! In it’s most basic 
form, you’re configured! Tune the radio to 145.79. 
hook it up and see what you can see. It might take a 
few minutes for other stations to appear (assuming 
there are some) but if you get a little impatient, try 
pressing O(perations) Q(uery) and give it a radius such 
as 64 to force position reports from others.

Look for stations whose symbol is a star. These are 
the WIDE digipeaters! Is there one fairly close to you? 
If there is, press the D(igipath) key. If an asterisk (*)
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Totally Accurate Clock - Version 2 - 
Plans & Circuit Description
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[Note from I APR: TAPR has been talking to Tom about�
this project and� � � � hope to have the kit under-develop­
ment, once Tom says it is ready for us to start work on.�
We would also like to get a feel fo r  the interest level in�
this kit, so let us know what you think� ,� contact John�
Ackermann, ag9v@tapr.org}
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Circuit Description
Y������$����!����6D�������������������	���������)����

#������������ ��� �����'

The
\���������

���������
����+�\

Project

Performance & Characteristics:

• 1 PPS Precision:
30-50 nsec
(despito Soloctive Availability)

• Accuracy (rolorrod lo USNO):
Bettor than 30 nsoc 
(when cablos are calibrated)

• Total Instrument Cost:
Approx. $1100 Assembled 
(not counting PC)

• Dosign & Software:
Froe & available to non-prolit 
Scionco & Amatour Radio usors.
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TAC2A-4.PS: 'This drawing covers ihc on-board power supplies. It is assumed that (like we did for the original TAC) the user will provide 
power in the +10 to +20v range (which is called +12v in this discussion).

R20 & R21 are shown as TBD optional parts. I have 
found that the Garmin GPS-20 receivers really want 
~5.2-5.3v at their +5v input to work reliably. A small 
resistor in R20 allows the output voltage to be set. If a part 
other than a 5-volt LM2574 is used, then R20 & R21 can 
be used as the voltage divider needed to get the correct 
voltage. If+5.0v is wanted and an LM2574-5 is used, then 
R20 is shorted and R 21 is omitted.

Some receivers come with a backup battery installed 
and some don't. The JP13+D8+R22+JPI1 parts provide 
for an external battery. R22 sets the float charge current. 
The source voltage can be set with JP13. This duplicates 
a function we found necessary in the original TACs. The 
GPS-20's seem to all come with batteries installed so 
these parts can probably be omitted for the Garmin 
receivers.

Like with the original TAC. we found it desirable to 
allow for special antenna biasing and several optional 
components support this. The intention is that the

connection from JP 12 will go to a bias tee or preamplifier 
supplied by the user.

Personally, I found it desirable to make sure that any 
external voltages applied to the antenna bias connector 
would not re-enter the receiver. In a couple of cases, 
people connected TACs to antennas that already had been 
biased at +12v, and it resulted in frying some components. 
So I recommend the use of series diodes. Since the +6v 
supply rail is 2 diode drops above +5, D9+D10 allow for 
a +5v bias when JP 14 is set to the +6v position. If desired, 
the internal +5v supply can be used by omitting the 
diodes.

In the event that some other voltage is needed, the 
optional U8 78xx regulator can be used. R23/R24 allow 
a special voltage to be developed. Or U8 can be bypassed 
and the full “+I2v” can be supplied (with or without the 
D9+DI0 protective diodes).
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TAPR offers its first CD-ROM! NET/Mac version 2.3.58

Considering that less than 50% of the TAPR 
membership is now on the Internet, we felt it was 
important to make the information from the TAPR 
Internet site and other information regarding TAPR 
available to all who wanted access. The result is our first 
CD-ROM. There are plenty of things to add next year, 
like a search engine and more PSR archives. This project 
will be a growing source of information now and in the 
future. The plan is to do a CD-ROM before each Dayton.

�����E��4../�"�&��3  
�1�(�0&./**+0+&F&G  

����	��H)0

��	��*00�3	�����������������  
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• TAPR Software Library - 30 megs of Information and 
Files:
BBS, Satellites. Switches, TNC, Terminal, TCP/IP, Weather, LINUX

• APRS Software and Maps (PC and Mac) - 150 Megs 
of Maps and Software

• RealAudio Files:
- Newsline
- Ham Radio and More
- TAPR Meetings and Seminars
- TAPR Product Overviews
- Real Audio Software for various platforms

• General TAPR Files and Information
• Quicklime Movies:

- Introduction to Packet Radio (part I and part 2)
- DSP-93 Movies
- ST Louis Amateur Packet Radio 1982 Video
- TNC-95 Show and Tell
- APRS SPRE Movie

• TAPR Mail Archives
• Special Interest Groups

- DSP-93
- APRS
- Spread Spectrum
- DAS
- NETSIG
- BBSSIG
- HE SIG
- INC
- Regional Freq
- TAPR-BB

• DSP Software for Amateur Applications:
- TMS320C10: TAPR/AMS AT DSP I Project; DALANCO
- TMS320C26: C26_DSK
- TMS320C50: C5X_DSK
- DSP56000
- DSP56001: DSPCARD3; DSPCARD4; DSP_12
- DSP56002: EVM56K
- PSA Sound Card

J���� ������	��	� ����  ���������

Adam van Gaalen, PA2AGA NET/Mac is the 
application that supports TCP/IP over packet-radio, 
which means, that ham radio operators can use 
NET/Mac for their wireless TCP/IP network.

In this version of N ET/M ac the fo llow ing  
mods/features were implemented:

• Some mods for ROSE (by Joe K5JB. I forgot 
these mods in 2.3.47)

• 1995 - 1996 in Copyright notice
• Mod for ’beacon set’ command
• ’addmenu’ mod to allow APRS beacon formats. 

See online HELP
• Implemented some temporary mods to keep 

track of sleeping sessions
• Mod by DK2HD: Allow A[ (escape). $d (date) 

and $t (time) in ’param’ command

NET/Mac does NOT support the new Buckmaster 
CD-ROM HAMCALL database yet. I am trying to 
convince Buckmaster that I need the new data 
encryption method, but as of yet they are not ready 
to release a description of the encoding-algorithm. 
The old CD-ROMs remain fully supported.

T h is v e rs io n  o b so le te s  all v e rs io n s  of 
in fo -m a c /c o m m /ra d io -n e t-m a c  in the 
S u m ex -A im .s tan fo rd .ed u  (and i t ’s m irro rs) 
archives.

The new NET/Mac has (hopefully) been uploaded
to:
oak.oakland.edu in the directory /pub/hamradio/mac/digital 
ftp.ucsd.edu in the directory /hamradio/packet/tcpip/incomin

If it’s not there (anymore), then look at 
/hamradio/packet/tcpip/mac.hamster.business.uwo.ca in /pub/amsoft

WA2ZKD m irrors UCSD’s incom ing on his 
L a n d 1 i n e BBS. Ham s w ith o u t ftp  can ca ll 
716-544-1 863 or 716-544-2645.

N E T /M ac w ill a lso  be u p lo ad ed  to 
PI1HVH.AMPR.ORG, in directory public/mac.

Adam, PA2AGA e-mail:
a.vangaalcn@iag.tno.nl for mail to my office and BIG files
or: pa2aga@iag.tno.nl for letters only. NO BIG files here
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TAPR Organization News

Membership Dues to�
increase on August 1st,�
1996

At the Spring 1996 TAPR Board 
of Directors meeting, held in Dayton 
Ohio the week of Dayton 
HamVention. the board reviewed the 
issue of a proposed dues increase. 
This issue had been discussed 
informally at the previous two board 
meetings, but at this meeting it was 
obvious that dues would have to be 
raised to cover the increases in postal 
rates and the cost of printing that have 
occurred over the last few years. At 
the past Board meetings, the issue 
was discussed and the Board felt that 
the price of printing might begin to 
fall, but this did not happen.

The board voted to increase 
membership dues to: $20 U.S., 
Canada and Mexico. $25 all other 
International members.

The increase of $5 a year to U.S. 
members. $2 for Canada and Mexico 
members was felt to be best at this 
time to offset the recent costs as 
indicated above. $25 for all other 
international members still pays for 
the postage and printing of their PSR.

The board understands the impact 
that a dues increase could have, but 
the yearly dues goes to pay the 
printing and mailing of the PSR as 
well as to cover a good percentage of 
membership services: office space, 
office phonc/fax/e-mail, printing 
information materials, and the like.

Dues will increase starting August 
I st. Please let other members know 
of the dues increase.

If you would like to comment on 
the issue, you can send e-mail to VP. 
John Ackermann. (ag9v@tapr.org) 
and he will forward comments to the 
TAPR board.

TAPR Metcon-1 Micro.�
Replacement

TAPR does not sell replacement 
microcomputers for the METCON-1 
project. Those people that need to 
replace this part should purchase a 
part on their own and then send it to 
the METCON-1 designer for 
programming. One place to obtain 
the microcomputer is from Jameco, 
415-592-8097. The part you need is 
an 87C51, and Jameco tells us that 
their part number is 52978. The cost 
is about $21. If you want a 
re-programmable part (as opposed to 
a One Time Programmable (OTP) 
part) be sure the part you are getting 
is a so-called “windowed” or “uV 
erasable” part).

The METCON-1 firmware must 
be programmed into the part for it to 
function correctly. That firmware is 
located on the TAPR WWW file 
server under software. If you don’t 
have access to a 87C51 programmer, 
the METCON-1 designer, Paul 
Newland, ad7i, has offered to 
program parts for a limited time. 
There is no charge for this service. 
C ontact Paul directly  
(ad7 i@ tapr.o rg , or POB 205, 
Holmdel. NJ 07733) to determine the 
current procedure. As of April 1996 
the procedure is to send Paul an 
87C51 along with a note saying that 
you want METCON-1 firmware 
programmed into the device. Be sure 
to include a Self-A ddressed, 
Stamped Envelope (SASE) along 
with your request so that the device 
can be returned to you. Paul will then 
program the 87C51 and return it to 
you in your SASE with whatever 
packing materials you provided. Paul 
will assume no responsibility for 
parts lost or damaged in the mail or 
parts that his programmer is unable to 
program or otherwise may damage. 
People outside the U.S. (who 
probably can’t easily get U.S.A. 
stamps) should contact Paul about 
alternatives to SASEs.

Welcome to new TAPR�
Software Librarian

TAPR would like to welcome 
Allen Finnc, KB5SQK. as the new 
TAPR software librarian. Allen will 
be taking over for Bob Nielsen. 
W6SWE.

TAPR owes a great debt to Bob for 
his work on the software library over 
the last number of years. Bob had 
been software librarian for several 
years before he stepped down when 
Lou Nigero, KW6H began to do 
TAPR’s first e-mail list system and 
the software library. When Lou had 
to leave the position, Bob stepped 
back up to bat at a time when the 
organization was short on available 
volunteers. Bob had just finished his 
term as President and really helped 
out by taking over this duty when we 
couldn’t find anyone to do the job. 
Thus, Bob has definitely done his 
duty in this area. Bob helped TAPR 
get the softw are library made 
available on the TAPR.ORG system 
after the first initial steps were made 
and has done an outstanding job in 
keeping the library organized in both 
the disk and Internet version. During 
Bob’s term we moved from 5.14" 
disks to 3.5" 720K disks. Now at the 
end of his tenure the process of 
moving to 1.44 HD disks has begun.

Allen brings a fresh approach at 
what the software library could be 
providing and has a lot of new plans 
he has been discussing. We look 
forward to Allen’s tenure in this 
position and the great thing we think 
will be happening — being 
completed. Allen can now be reached 
at kb5sqk@tapr.org for anyone who 
has information regarding upgrades 
or comments on the software library 
area.

Welcome aboard Allen!

��4��01 ��&*�	�(	�	53���4�3	�� (522���6���� ��335��A�0

mailto:ag9v@tapr.org


�������	��������������

������	������	������ �
��04������� ��0��?�%�� �
:����9�

Y��� ���� ����� ��	����� ������ � ����
��#I���� �!� ��$����� ��$���� ���������$�
���� #���� ���������� ��� ���� �����
�*�6OS� ���� %Y6*(0� �6����� �����'�
*�!�)���� ����$���� ��� !���������� ����
!������� �������$� ���� �������$� �!�
�*����������� ���������#��������������
M��6�*�N'� 4������� )��� ����� �!� ��
�*�� ������� �����X��$� �� ��&�� ���� ��
���$���� ������� ��6�*�'� ���� ��&�� ���
� � ��� � ��� ��� 8 �� ��� �� � �� " � � �
��&�	���"��0� J�5&���&�(�0!!�&��% �
1��"���A�8�� �#��>+������+��'����'

Z��� Q����� � QE@�F � ����+���
)���� ��� *�������� � ���� ��	������� �!�
���� ��!�)��� � ���� ��� )��� �����	�����
����� ��K����)�� 	������� ��� �	����#��'�
���������� 	���������	����#���!���K���
S '�&'�K��� ��'�����K���O?'

� !�� �� � �� � � � � �� � � ) ���� ���
*�������� � ����� ���� )�����$� ���$�	�� ��
	������ ��������� �!� ������ ��� ����$��
��������'� Z��� ���������� ���� �!!���
��	�����)��+���$�����������&��������
SE� ������� �&�������� ��� ��������'�
1����� ��� ����� �������������� )���� ���
��$�������������'

���� ����� �!� ���� ��6*(4� ����
��6�*�� !��� K ����) �� ���+�$��
M��������� #���� ���$����N� )���� #��
UDDE'EE� G*� G���� ����N'� *������$�
�����������$�)����#����������������UC�
!��� G'*'� ����	�����'� ���� ���������
���6�����������������!����������+�$��
���UD?C'EE'� �������	���!��J� �!���� ���
* � �� ��� � � '� ���� � � �� � $��� � �
��������� ����� ����� �� ��	��$�� �!�
USE'EE� !��� ����� ������� ��	��	��� ���
��������������!�������!�)�������+�$�'

D�� ������� ����� #�� ������� )����
�������� ��� ���� ����� �!!���� #�!����
�������������)����#������'�����������
������� M�'�'� ����+ � ������ ����� � ���
_���J4�N'� ����� ��� ���� �� ����� ���
$�������� �� ����� ����� )���� #������������
��� ����� !������ ����'� ��� )���� �����
$����� ��������� � ������� ���������

!����������������)��������#������������
������ ���� � �� ��� ��� ������ '� ����
��������� ����� ���� �������� ���� ��&��
�����������#�	�'

$+��+��9
��6�*�� ��� ��� �� �� �� � ��	 �  �

����6���	��� ��!�)���� ���+�$�� �����
!��.� )�	�!���� ���������� ����$� ��
	������� �!� ������� � #����� ��$����
��������� � !���� Y������� �����!���� �
���	����������������������� ����������
�!���!!��������-������� ��������������
����$���!�%�� ����Y(�� !������ � ��$�����
!��������������������������$��������� �
������)���������������������������$�
���������� ���� ������� ������-���'�
*����+��� !���������!���6�*���������
�������.� 0�G�5>�� ������� � �����
$��������� � ������ �������� � �����$�
�������� �������!����������� ������!����
!������ � ���� ��� ����#������ )����
��6*(4'

��6*(4 � ��� � � �� ��#�� � ��� ��
� � � ��� � � � �6� ���� � �� � �� ��6��� � �
� �� � �� �� �� �� ��� ��� ����� !���
����6������� ����������� �!� ��������
������#��� #��#���+� ���$����'� (�� )���
� � ��$��� � ��� #�� �� !��&�#��� ����
����6������ ����� ��� ����)� �����������
� !� �� #���� � ���$�� � !� �� ��� � ��
������������ ��� �������������� �
��$�������������$ �������������������'�
*���� �!�����+��� !�������� ����������
�������.� ���6��!����� ���������� �
�����$��������� � ������ !���� ������� �
�����������#������)���� ��6�*�'

����� 	�������� �!�#���� ���$�����
���� �	����#��� !���� ���� ��� *���������
)�#�����.
����.JJ))) '�������������'���'

(� !� �� � ��� � � ��$ � �� ��$ � ����
��!�)���� ������� #�� ��������� ��� Z���
Q �� �� �  � 4� � QE@�F �
M+�����V���������$'��� N'� >������
!�����!�)�����������#������������������
����� �!!���'� ����� )����� ��+�� ���
����+�Z���!��������!!���������$���X��$�
�������������'

d� ����.� ������ )���� #�� ��� �E �̀
� � � #���� �� � � ��� � � � �� ��� �����
��������'

������	������	������ �
G��	��0;B�G��������, �
������;-

��� �!�BJBJOC���������� �!!���� ����
�����	����������!���@E��!�����B?�������
��- � ��� � � !��� ���� ���� � � � $��� � �
��������'

K�� �������������S?��������#�!����
)�� ���� ������ ���� �����'� ����� ��� �����
������� ��� $��� �� 0�*� ����� !��� ������
UDEE'

*��� ���� ����� ������ �!� ���� ��� � !���
����� ��!�������� � �������+� ���� )�#�
��$�� ��� ����.JJ)))'����'��$J$�� � !���
��������� ���� ��!��� ������ ��� ����
0�*6DE'

����5�K�A�����+�� �� �

�� �� ���� ���#��� M�E� +���N� �!�
���+1�&� Q���� ���� �	����#��� !����
����'� >���� ������ ���� $��� � ������
)���� #�� ��� ����� �	����#��'� �����
� � � � �� �� � � �� ����� � ��� �+��$� ����
�����J�������� �������� +��� ������ UD?E�
����� �������$'� �������� ���� �����
�!!���������������������+1�&�+��'

A������� ��� ���������(�����

�80���2����?���	�%���&@
���� ��6OS � )����� ������ ��� ��	��

��+��� !���	��� ��� $��� ������� � ���
����������$� ����� ������ ��)'� ����
����� 	��������� )��+��$� ��� ���� +���
�������������� ��������$�� ���� �������
�!� ���� ���$����#����� ��� �������� ����
������� ���#���'� >���� ���� ����$�� ���
����	����� ��� ���� #����� ������ ��� )����
��+�� �� ������ ��� $��� ���� #����� #��+'�
K�� ��	�� �#���� @E� �!� ���� �EE� +��� �
)���������������$���������!!��� ����+���
!��'�K��)�������+���������+��	�������
)��� ���� ������� ������� ���� #����
)�����$� ���������� !��� ���� +���� ��� #��
���������'� ���� ����� �)�� ���������
��-������ ��� ��������� ���� +��� ��� ���
���#��6����+�����������������������
#����� ���'� ��� ���� ���� �������� ����'�
/*�������� ���� $��� ���� #���� ����
��������� ��� $���� ���'\� (�� ����� ����

(522���6���� ��335��A�0 ��&*�	�(	�	53���4�3	�� ��4��0�

mailto:kauten@mindspring.com
http://www.tapr.org/gps


TAPR Organization News

the bear has won several times. More 
later!

Fora full description of the AN-93 
modem and its specifications, see the 
May. 1994 issue of QEX or issue #55 
of the PSR.

TNC-95 — Plugin TNC for PCs
As reported in January, we are 

waiting on the volunteer firmware 
programmers to complete the port of 
the TAPR 1.1.9 code. The TNC-95 
beta/final design is ready to go the 
board shop, once the firmware has 
been ported. Doing kits after that 
should be simple, due to the current 
design.

DAS
The DAS kit (DTMF Accessories 

Switch) is shipping. We have another 
50 kits (half of the first batch) in stock 
and will evaluate doing more kits 
after these are sold. Thanks to Paul 
Newland. AD7I. for helping out with 
the OTP programming. We have 
added the audio presentation that 
Paul gave at this year’s Dayton to the 
DAS Web page
(http://www.tapr.org/das). The web 
page also has full details on the 
project and spread the word about 
this little kit.

9600 baud modem
The TAPR office now has plenty 

of 9600 baud modems available and 
ready to ship. The PAL issue 
regarding the 18CV8 availability has 
been corrected. Thanks to Brian 
Straup. NQ9Q. and Joe Borovetz, 
WA5VMS for their help regarding 
the PAL code porting and testing. 
There will be meetings in the coming 
months looking at ways to correct the 
current board layout tweaks required 
as well as doing some additional cost 
reduction.

TAPR/AMSAT DSP-93
Orders for DSP-93 continues. 

Shipment of last batch should be in 
ev ery o n e 's  hands before this

printing. TAPR will continue to 
provide DSP-93 kits until all current 
inventories are depleted. This means 
about another 50-100 kits to be sold 
over the coming months/years. If you 
have a DSP-93 or thinking about 
getting one, be sure to check out the 
group purchase of PC-DSP software 
discussed in this issue.

TUC-52 (PCON, METCON)
Paul Newland, AD7I, has been 

able to get back to work on this 
project. The next step in the project is 
to layout the PCON daughterboard 
and test that with the alpha-TUC52 
boards already completed. Once the 
development group is happy there are 
no problems, the next crank on the 
TUC-52 main board will be done as 
well as a run of the PCON units. Once 
the PCON units are kitted, the 
METCON-2 design will enter layout 
and beta-testing. More as this project 
continues.

The TUC-52 is a generic 
microprocessor board which is used 
with a personality  board to 
implement a specific function. The 
PCON personality board provides 
the I/O needed to turn a stand-alone 
printer into a packet “rip and read” 
terminal. The METCON personality 
board can be used to provide remote 
control and sensing functions.

GPS-20 Group Purchase
As will be outlined in this issue, 

TAPR is doing another group 
purchase of GPS-20 units. TAPR 
provided some 130 units in the first 
buy. 75 units are required for this 
buy. Pictures of the GPS-20 unit can 
be found on the TAPR web page 
(http://www.tapr.org/gps). These are 
really small units and fit the needs of 
the experimenter and APRS user. If 
you are interested in the TAC kit, 
discussed below, then you will want 
to get a GPS-20 unit while the price 
is low and the group purchase is 
happening.

Future Kits
TAPR is talking to Tom Clark. 

W3IWI, about making his TAC 
(Totally Accurate Clock) into a kit 
that TAPR can produce. Details on 
the kit are provided in this issue. 
More information in the coming 
months about availability.

Wireless Digital 
Communications: Design and 
Theory

Tom McDermott’s, N5EG. book 
on wireless digital communications 
is in final edits and should be going 
to the printers in August. Goal is to 
have it ready for everyone at the 
ARRL and TAPR D igital 
Communications Conference in 
Seattle in September. Interest is 
picking up — if you would like to 
reserve a copy now, contact Dorothy 
at the office.

TAPR’s 9600 baud land 
mobile modifications book

The authors meet before and at 
Dayton regarding getting the book 
wrapped up. About 75% of the book 
has been layed out and reviewed. Just 
a few sections with pictures needs to 
be added to conclude the radio mods 
book. We are still looking for a good 
name — if you have one, send us 
some e-mail. An additional appendix 
regarding the examination of these 
same radios and their performance 
has been submitted for review and we 
are looking at including it in before 
printing later this year. We are 
planning on printing this as a 
three-hole punched book, so that 
additional chapters on radios can be 
added in the future. Not sure if it will 
come in a binder yet or not. Looking 
at costs.

CD-ROM
The big news at Dayton was the 

introduction of TAPR’s first ever 
CD-ROM. The CD-ROM is packed 
with good information and lots of 
neat information. Check the blurb
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later in the ���  about what is on the 
CD-ROM. Demand has been high 
since Dayton. We are already looking 
into ways to help increase the 
usefulness of the CD-ROM for next 
year’s production (i.e. search engine 
for the SIGs mail lists, on-line web 
pages for helping organizing the 
information on the CD-ROM, etc). 
The plan is to generate a new 
CD-ROM each year for Dayton.

Networking Without Wires:�
Amateur Radio TCP/IP

The author has submitted the first 
half of the book for layout. The 
second half is due to arrive at the 
office by the end of July. No date has 
been set on when this book will be 
available . The book consists of 22 
c h a p te rs  and  1 1 append ices  
comprising more than 150 pages of 
information on the subject of amateur 
TCP/IP. This looks to be another 
good intermediate book to add to the 
ever growing TAPR publication 
library.

Board of Directors Meeting�
Minutes - Fall 1995

T.A.P.R. Board Meeting�
Arlington, Texas - 8 Sept. 1995�

(Edited for Publication)
Meeting was called to order at 8:00 am hy 

Greg Jones, the TAPR President.
Committee Reports
The Secretaries report from the previous 

meeting was read by Gary Hauge.
Motion to accept: Greg Jones 

Seconded: John Ackerman 
Passed

Treasurers report was presented by Jim 
Neely.

PSR report presented by Bob Hansen.
Greg Jones presented report on the Internet 

server.
5000 plus accesses per month.
5 - 10 TAPR orders per week.
We are currently on a 56 kb line.
At the end of October we will move to a 
120 kb line.

The SIG group breakdown as follows:
BBS Sig - 198 members 
Net Sig - 291 members 
APRS Sig - 424 members

DSP-93 - 206 members 
TAPR BB - 159 members 
TAPR TNC - 309 members

In addition we have 5 BBS working groups 
and 17 list scrv groups.

Greg Jones presented status of the proposed 
petition to the FCC on Spread Spectrum. 
Docs TAPR propose or do we wait for the 
ARRL to do it. There are many 
misunderstandings in the Ham com­
munity about spread spectrum and how it 
works. TAPR may submit and wait for 
ARRL comments.

PCS System: Greg/Barry
Appears dead for the moment, will look 
at changing the focus to Spread Spectrum.

OEM Status Report by Greg Jones
Office report: Greg

Dorothy and Bill working hard keeping 
up with office activities.

Marketing/Advertising: Greg 
QST 
73
Radio Shows
Technical articles (need to write more)
World Radio
Book Distribution
RF Modem design book in work
Intro NOS book in work

M oderation of NET and BBS SIG: 
Steve/John A.
Moderation of the two SIGs is working 
with fewer fire fights.

A motion was made and passed to include in 
the minutes that there has been 100% 
attendance at board meetings for the past 
three years.
Motion made: Gary Hauge 
Seconded: John Ackermann 
Passed

Old Business:
Move and approved the joint TAPR and 

ARRL DCC meetings. Discussed in 
length.
Motion: Gary Hauge 
Second: John Koster 
Passed

23 cm German Radio Kit Status:
Dead due to lack of response. Monies 
collected will be returned.

Manufacturers Group
Only one manufacturer showed interest 
lack of response from other manufac­
turers has effectively killed the idea.

9600 Baud Modem
The Board discussed the future of the 
9600 baud kit. Will look at ways to cut the 
cost of the kit.

New Business
Kitting - Discussion was presented to move 

the kitting to The Barefoot Trading Com­
pany in Florida due to the notice from

PacKit. This company is owned by a 
TAPR board member and Board dis­
cussed possible conflicts of interest. After 
discussion, the Board felt there were 
none.
Motion: Jim Neely 
Second: John Koster 
Passed - Gary did not vote.

Elections
Discussion to improve the election 
process to allow more time to return bal­
lots.

1996 DCC
Discussion over location and dates. 
Several locations are possible. The board 
selected members to sit on the conference 
committee to locate a place for the next 
meeting — once the MOU has been ac­
cepted.
Motion: Jim Neely 
Second: John Koster 
Passed

Dayton
Dinner needs better coordination for 
registration and facilities. NCR has 
facilities. John Ackermann will look into 
availability. We need a dinner room plus 
three meeting rooms.

Technical Projects
DSP-93 - Doing well and to be continued.
TUC-52 - Waiting on price quote on boards. 

Alpha test soon.
TNC-95 - John Koster presented the circuit 

board and showed how it fits into the 
DSP-93 box.

AN-93 - Waiting on documentation and add­
on board

TAPR Trademark - John Ackermann lead 
the discussion on the TAPR logo. This 
could be expensive depending on how we 
approach the effort. We should be using 
the “TM” on TAPR products. A motion 
was made and approved to follow up on 
this research.
Motion: Jim Neely 
Second: Barry McLarnon 
Passed - 1 negative vote was cast.

Other Business
TAPR presence at the South West Digital 

Conference and other regional locations 
were discussed at length. The TAPR 
presence on the World Wide Web was 
also discussed at length.

Mel Whitten will attend the ARRL Frequen­
cy Coordinator conference in ST Louis.

Regional Groups - How can we get them 
involved in 'TAPR?

The meeting was adjourned at 12:30pm
- Gary Hauge. N4CHV 

TAPR Secretary
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