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Sir Angus Tait touched the lives of so many in the radio industry.

After his death at 88, messages of condolence flooded in from all over
the world and especially from North America. What Angus wanted most
was to ensure this company succeeded beyond his lifetime.

This is why he placed all his shares into a trust, so that in a turbulent
industry, customers would benefit from long-term continuity of support.

All the team throughout the entire Tait organization is more determined

A Tait P25 Digital Products
than ever to fulfill our founder’s wishes.
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Time magazine had a recent article titled “The Case for
National Service.” It stated that, in 2006, more than

61 million Americans dedicated 8.1 billion hours to
volunteerism. That’s a lot of hours! It’s encouraging that
so many of us are willing to donate so much of our time for
what we believe is worthwhile.

These past eight months as your president have been very
enlightening for me. To see the countless hours members
have invested in the success of the Radio Club of America,
our service to the wireless industry, to preserving its history
and to promoting its future is inspiring. Two of our very-
long-time officers who epitomize this kind of selfless service
are Gil Houck and Eric Stoll. They both are retiring this
year from their respective RCA positions of secretary (13
years) and treasurer (20 years). It has been a pleasure as well
as an education to work with them.

There have been so many examples this year of outstanding
service to our organization that I’d like to recognize several
more members, like Carolyn Servidio, who conceptualized
and implemented our very popular West Coast Event, and
Carroll Hollingsworth, who appreciated what a good idea a
regional event could be for RCA and who organized a very
successful Texas Event in conjunction with a regional APCO
show. These events bring together those RCA members
who otherwise would have not gotten together, they attract
new members and, most important, they are of service to
our industry. Both Carolyn and Carroll invest a great deal
of time and effort to make these RCA-sponsored days into
professionally run industry events.

Every November, many of us meet to honor fellow
members at our Awards Banquet. We arrive with the
expectation of good food, worthy award presentations and
an informative as well as an engaging speaker. And we are
never disappointed, thanks to all the hours Mal Gurian and
Connie Conte put into making the banquet a success. If you
haven’t attended one of these RCA events, you are missing a
wonderful opportunity to witness how the RCA is servicing
our industry in a very positive way.

In conjunction with our Awards Banquet, we have a
Technical Symposium. Rich Reichler works diligently to
invite informative and interesting presenters to discuss
technologies that are making wireless the exciting industry
it is. He is always reaching out to our membership for

presenters and attendees. We are working on extending
the hours for the Symposium and to possibly providing
educational credits for attending. He needs all of our
help to make this project grow into an all-day educational
symposium that will be capped by the Banquet.

Our 100" Anniversary is another major club initiative that
requires many hours of work. Debra Wayne, who is chairing
this committee, has presented many options to the board,
including one to move the celebration to Orlando for 2009
for an entire weekend of various events celebrating our 100
years of service to wireless. Her committee analyzed several
cities for accessibility, cost and weather. We would use one
hotel for all our meetings, our banquet and rooms. It’s a very
large undertaking for volunteers, so I applaud Debra and
her committee for their efforts.

Last, but by far not least, is our volunteer of all volunteers:
Mercy Contreras. Mercy’s ability to attract sponsors makes
all our RCA events possible. She is tireless in her efforts to
raise money, to sign up new members and to support any
committee where she can be of help.

We have so many other members who are diligently working
on behalf of the RCA. There is not enough space here to
mention you all but you know who you are and we thank
you. A special thanks to all of you who are our faithful
sponsors. Time and money are the main ingredients for a
successful event.

I’'m encouraged by the members who have stepped up this
year to join committees. A continuous infusion of “new
blood” is a healthy thing for an organization. We have a full
slate of candidates for our seven board seats up for election
this year, and we have two candidates for secretary and one
for the treasurer’s position.

I am pleased to report that your Club is alive and vibrant

in 2007. Membership is growing, as is participation of our
members. Everyone is welcomed to join a committee. Please
contact Karen Clark at the RCA office or visit the RCA Web
site to find out more about upcoming Club-sponsored events
and how you can become an active participant
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Sir Angus Tait:

Angus Tait

Throughout his long and distinguished career in wireless, Sir Angus Tait maintained, “What

is the advantage of a bag of gold over a structure that provides careers for lots of people and
puts products into the world that are well-respected? What is the point in walking away from a
life’s work or half a life’s work with a bag of gold?”

ir Angus Tait, founder and chairman of New

Zealand’s Tait Electronics Ltd. and the 2006

Radio Club of America Fred M. Link Award

winner, died Aug. 7, 2007, leaving behind a
60-year legacy of innovation in RF communications
and an unwavering loyalty to his homeland.

At the Radio Club’s annual awards banquet in
November 2006, Sir Angus, ZL3NL, was cited “for
his substantial contributions to the advancement

and development of land mobile radio and
communications.” Having spent a lifetime doing what
he enjoyed, Sir Angus does not need the recognition.
“I’'m not a fan for awards. I prefer to just get on quietly
with the business.” While he could not be in New
York City to accept his award in person, Tait said in
an interview with Don Bishop (F), WOWO, he was
“amazed and delighted” at the honor.

“I was quite overwhelmed that this prestigious
organization in the States had even known about me,”
he added. Sir Angus said he got into the land-mobile
business because of his early interest in short-wave
listening. In 1999, Queen Elizabeth II designated Tait
a Knight Companion of the New Zealand Order of
Merit “for services to technology, manufacturing and
export.” He also was an Officer of the British Empire
and remained active in ham radio on voice over
Internet Protocol (VoIP) modes.

A month before he died, Sir Angus sent this message to
his staff: “What makes me optimistic about the future?
I know this company has a talented, committed and
experienced team of people and we continue to attract
new employees who are eager to make a difference.
With this remarkable group of individuals, the Tait
organization can face the future with confidence and
we can go on changing our world for the better.”

Michael Chick, Tait’s managing director, said the
country, company and worldwide radio industry

was poorer for his passing. “He was an immensely
determined yet compassionate man, a great innovator
and mentor for so many. He was humble and curious;
never seeking the limelight but never shy of making his
voice heard if it would help business and education in
New Zealand,” he said. “Tait Electronics is a close-knit
team, and we’re all devastated by the news. But our
sadness can also be tinged with pride: Pride in Angus
himself, what Angus originally created and what we
have all helped build together.”

He continued, “He was a selfless soul: refusing to sell-
up this New Zealand-based business despite overseas
buyers making offers in the 1980s. As a result, many
jobs were saved, and the company has gone on to
earn over $2 billion (in exports) for New Zealand.” In
addition, the Tait Foundation has donated millions
of dollars to a variety of causes, most recently to the
( Continued on p. 8)




Isolators
Duplexers
Cavities
Multicouplers
Combiners
Signal Boosters
Power Amplifiers

Services and products in the LMR, . F
Paging, Cellular, PCS, Maritime, e
Aeronautical and Broadcast
industries.

Antenna Site & Filtering Equipment
Site Management

Wireless internet hardware,
Site Consulting

engineering and installation.

TTT% corp.

Web: emrcorp.com e-mail: inffo@emrcorp.com

&

E M. RiInternet.comn

A full service Internet provider

Offering Internet & Web Related Services:

Web Hosting
National Dial Up
eCommerce
DSL Services
Server Collocation
Web Site & Database Programming
Wireless and Broadband Internet Access services

22402 N. 19th Avenue Phoenix, Arizona 85029 Tel: 623-581-2875 Toll: 800-796-2875




Sir Angus installed one of the first T4 radios

in the trunk of his Hillman car around 1948.

Canterbury University’s Wireless Research Centre.

Finally, Chick eulogized, “Tait Electronics Limited is
a leader in the global radio communications industry,
and that is a great testament to a great man. He was
the chairman and, at 88, he had been coming into
work most days. However, Angus was always quick to
emphasize the team aspect: the fact that together we
achieve more. He surrounded himself with talented and
motivated radio engineers, designers, salespeople and
technicians. It is they who will endure and continue
working towards his vision. Thanks to Angus’s team
ethos, the company, Tait Electronics Limited is in
good shape with great products, innovations in the
pipeline and strong orders worldwide. His quiet and
unassuming way, his ability to challenge you to do
better, his knowledge of the people and issues within
the community and industry and his generosity of
spirit are gone to us, and we're all feeling that loss.
Yet Angus’s professional legacy is a company driving
for growth for New Zealand and the team at Tait
Electronics Limited will keep striving to create jobs
and wealth for this country, because that is what Angus
wanted.”

Upon learning of Tait’s death, New Zealand
Progressive Party leader Jim Anderton said, “As a
Christchurch electorate MP, I had a lot to do with
Sir Angus. Like many others, I was deeply impressed
with his abilities, integrity, and energy. He was a
constant advocate in all areas that mattered for his
industry, and of course his own company, but he had a
tireless energy for assisting others, particularly young
people, into his company and into the industry. He
was a fierce nationalist in the best sense of the word,
in terms of New Zealand ownership, New Zealand-
based international corporations in maintaining their
presence in this country and the development of their
company in New Zealand hands.”

He continued, “His legacy will be the most well-
known and well-developed electronic engineering
company in New Zealand, being left in the hands

of a trust for the future of electronic engineering
manufacturing in Christchurch in particular and New
Zealand in the wider sense. On a personal note, he
was an extraordinarily committed New Zealander, an
extraordinary advocate, and an extraordinary human
being in how he approached his life and work. He will
be irreplaceable.”

Sir Angus was fascinated by crystal sets while at school
in Oamaru. This led to work as a radio serviceman
prior to World War II. In 1940 he joined the Royal New
Zealand Air Force, which sent him to Great Britain,
where he studied at the Royal Air Force radar school
in Scotland. He stayed on as an instructor working
initially on radar for coastal command crews hunting
U-boats. On his return to Christchurch after the war,
Tait eked out a living selling electronic control devices
to industry. It barely provided a living so, to make ends
meet, he worked part-time in a radio shop.

The need for mobile communication was recognized
long before it became a reality. Broadcast radio
developed before World War I1; however, the limitation

( Continued on p. 10)

Sir Angus on new product development: “If you’re going to
start down the road on a new piece of activity, don’t be too

wise. Don’t know too much about it, because if you know
how hard it is, you won’t do it.”
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Everyone, including Sir Angus (center),
was on best behavior when Queen Elizabeth 11

toured Tait Electronics’ Wairakei Road factory.

of one-way communication restricted its commercial
application. It is difficult today to imagine just how
bulky early mobile radio systems were. The wartime
urgency to put radar into aeroplanes spurred the
development of smaller radio-technology units,
operating at much higher frequencies than had earlier
been possible, between 100 MHz and 500 MHz. Even
so the early systems installed by Sir Angus effectively
filled up the entire trunk of a car - and were thought to
be marvels of compact communication.

His mobile radios were the first to be made in New
Zealand. The pent-up demand for mobile radio meant
that business was good. Companies whose business
was on the road were delighted that at long last they
had the ability to talk to the man in the field and
organize him. The first customers were Blue Star Taxis,
and Rink Taxis. Other early applications included fire
engines and carriers.

Early successes led to the formation in 1950 of A M Tait
Ltd, funded in part by a small loan. The company grew

to employ about 100 people. There was little competition.
The business enjoyed good margins and sold a lot of
radios, but it was opportunistic and unorganized.

“There was no planning. I did most things, I worked
ridiculous hours. I had people on the production side.
The technology was my prime concern, but I was also
the salesman. I spent the day rushing around and I

went all over the country selling things and generally
dissipating my energy with varying degrees of success,”
Sir Angus said in an interview recounting his early years.

Sir Angus had some good advisers, but he lacked a
mentor capable of telling him where he was going
wrong and what he needed to do about it. The business
ran on blind optimism. It was headed for the rocks.

“I was convinced that technology was the shining gold
that would solve all problems. I’'m not a numerate
person, I hate numbers. I was over optimistic. I
pretended there were no other goals in life other than
technology,” he said. “I very rapidly found out that this
thing called payday came round once a week, it was a
ghastly experience”.

Sir Angus had preferred to hire engineers, and he

had not put in place someone to do the financial
management. A small economic downturn in 1967
tipped the scales. On Christmas Eve, he received a
phone call telling him the business was being put into
receivership. According to Sir Angus, the business failed
“because it deserved to fail.” Sir Angus was 48 years old.

He was convinced his ideas were basically sound

and that worldwide development of mobile two-way
radio services still was in its infancy. With vehicle,
fuel and labor costs all increasing, he envisioned an
ever-growing market for communications links that
would improve business efficiency by saving time and

( Continued on p. 12)

Sir Angus on considering engineering as a career:
“Recognize it as a sphere of activity that has no
bounds. Don’t be concerned that you’ll be bored and

be doing the same thing every day. It’s moving so
quickly with new technologies that are emerging,
I hesitate to predict where it will go.”
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Sir Angus and the first Flying Kiwi Award,

commemorating his “significant and pioneering
contribution to the electronics industry.”

unnecessary travel. Sir Angus decided to start over.

Sir Angus’ new company, Tait Electronics Ltd., started
in 1969. Initially, Tait Electronics sold hybrid radios,
bought from his old company at a modest price. These
radios incorporated both valve and the emerging
transistor technology.

Just as the wartime development of airborne radar had
spurred the valve-based mobile radios of the 1950s, the
American space program of the 1960s spurred the new
transistor technology. Tait engineers had been working
with transistor technology in the old company, trying
to tame the transistor’s tendency to slip into feedback
loops, an instability which made transmitting unreliable.

At that time there was no all-transistor mobile equip-
ment in New Zealand. Tait seized the opportunity and
began work on what became the first all transistorized
mobile radio in New Zealand. The transistor revolu-
tionized mobile communications as it permitted much
smaller units and required far less power. The new units
could be installed under the dash, and could be left on
all day without running the battery flat.

The space race led by the United States to put the

first man on the moon would open new doors for

Sir Angus’s next venture. A lot of effort was put into
developing RF transistors to provide astronauts with
suitable radio communications, which in turn led Tait
to become the first company in Australasia to build the
all-transistor mobile radio.

With limited potential for domestic growth, the
company looked overseas. The first target was England,
as Sir Angus had spent six or seven years there during
the war and understood the culture. He visited the
U.K. and researched local prices. He was pleasantly
surprised to find that the company could profitably sell
into the new market. Tait’s production costs were much
lower than those in the U.K., and possibly the New
Zealand company accepted lower margins, too.

In 1976, Tait appointed Dymar Ltd. as its U.K. agent.
When Dymar went into receivership about 1978, Tait
formed its own subsidiary, Tait Mobile Radios.

PYE, GEC and Kosser were the three most important
competitors in the U.K. market, and there were a
number of smaller firms as well. Tait’s clear focus on
mobile radio was an advantage.

Tait was surprised at its success in the U.K. market and
quickly achieved a 20-percent market share that it still re-
tains. Today, Tait is one of the major U.K. suppliers. The
U.K. subsidiary employs around 50 staff, including its
own engineering people and, like Australia, it contributes
about 25 percent of total sales. Europe, Australia and
China are the company’s most important export markets.

Success in the U.K. market built Tait’s confidence and,
in 1982, it set its cap for the huge American market.
Texas was the fastest growing state and Houston the
fastest-growing center within Texas, so Tait set up
there. Tait was to learn the hard way that the United
States is the largest and most demanding market for

( Continued on p. 14)

Sir Angus on creativity: “When designing new products,
yves, there were sparks of creativity, but often it was

applied knowledge and accumulated experience that
improved every little detail and generated a great product.”
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mobile radio in the world. To launch the business, the
company sent over a New Zealand staffer who had

not been to the United States before, and who failed to
set up the agencies Tait were seeking. Tait discovered
American expectations were completely different from
those in the U.K. and in New Zealand. Tait sold 25-
watt systems in the rest of the world, but the Americans
with their “V8” culture were demanding 100-watt
systems. After all, “that’s what the competition had.”

And the Australian market sprang to life in 1984. A
number of dealers formed a buying consortium that gave
Tait complete coverage of the country. This arrangement
worked well and stayed in place until the second half

of the 1980s. The Australian market now produces a
quarter of Tait’s sales. Today, Tait has its own sales
offices in Australia, the U.K., Thailand, Singapore,
Hong Kong, Beijing, Taiwan, Houston, Toronto, France,
Germany and Miami (serving Latin America).

Here’s how Sir Angus characterized his business
strategy: “There is only one challenge - to be up at the
front. Do things that the world requires and will pay
for. Not to claim that we do things better than anyone
else but we must be as good as anyone else. Our secret
weapons are cost-effectiveness and our continuous
investment in technology.”

The company’s competitive advantages reinforce each
other and are reinforced by the strategies discussed
above. Two of the most important are the passion for
technology and the fact that Tait Electronics remains a
private company. Being a private company is important
to Tait, because it enables the retention of almost all
profits within the business to fund further R& D. It
also provides an assurance to staff that the company
and their jobs will not be sold out from under them.

“I have enjoyed the opportunity of putting virtually all
that money back into the business primarily to drive
this technology. In truth, out of $X millions, $18,000
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is the total [annual] amount that’s ever been paid out

in dividends,” Sir Angus said. “If you made $5 million
profit, it means that we’ve given the shareholders $18,000
and the rest has gone back into the business. Now, if I
turned the place into a public company, I would have

a bunch of whining shareholders saying, ‘you made $5
million, we know that you have got to build the company
but, hell, we want at least a million, or whatever.” My
answer to that is ‘no, I want to control this thing and I
want to decide how and where the money will go.””

He continued, “What is the advantage of a bag of
gold over a structure that provides careers for lots of
people and puts products into the world that are well-
respected? What is the point in walking away from a
life’s work or half a life’s work with a bag of gold?”

One reason Sir Angus never took the company public
is the short-term focus of public companies. “There’s

a bloody great magnifying glass examining what you
are doing, forcing you to keep one eye on the stock
exchange and the other on the quarterly reports,” he
said. “What a dreadful way to live. I don’t think that
you can build any company that’s worthwhile within 10
years, probably 20.”

Sir Angus also believed “at the end of the day we are
selling technology - technology is our sword.” He also
continued to seek out the risk-takers whenever he
needed to bolster staff.

“I’ve encountered many people throughout my life
who are (a) intellectually much more able than I, and
(b) much better performers, much better educated.
Ignorance is, I think, bliss,” he said. “If you are well-
educated, and you are cautious of nature, and part of
your education has been to study the ups and downs,
and the difficulties, you will prefer the security of a
well-paid job and you will not take the risks.”

He added, “Also I would debunk another myth. Many
people will say a successful business starts from a
business plan [so] you know where you are going and
you know what you are going to do. That’s rubbish.
Take Sony’s Morita. He didn’t know what he was going
to do. He did all sorts of silly things until he found
something that worked.” m

Editor’s note: Much of this feature was excerpted from
a July 2000 case history written by Ken McCarthy as
part of the CANZ Research Programme at Victoria
University School of Business and Public Management
in Wellington, NZ. Other information was supplied by
Tait Electronics.
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National Security

— Harlin R. McEwen (F), chief of police (retired), Ithaca, N.Y.;
and chairman of the IACP Communications and Technology Committee

The ability of public-safety agencies to have seamless nationwide roaming capability on
a wireless broadband network that is hardened to public-safety requirements is not only
achievable but essential for them to meet their increasing responsibilities.

ublic-safety professionals in the United
States must have access to the most modern
and reliable communications technology that
the nation offers so they can communicate
with each other and with federal officials across
agencies and geographies during emergencies. The
ability of public-safety agencies to have seamless
nationwide roaming capability on a wireless broadband
network that is hardened to public safety requirements
is not only achievable but essential for public-safety
agencies to meet their increasing responsibilities.

In 1995, the Federal Communications

Commission (FCC), in concert with the National
Telecommunications and Information Administration
(NTIA), established the Public Safety Wireless
Advisory Committee (PSWAC) to provide an
assessment of the communications needs of public-
safety agencies through the year 2010. On Sept. 11,
1996 (exactly five years before the terrorist attacks of
Sept. 11, 2001), PSWAC released a report setting forth
the current and future spectrum needs of public safety.

Among the findings of the PSWAC report was that
97.5 megahertz of new public-safety radio spectrum
was needed by 2010, including 25 megahertz within five
years (i.e., by 2001).

As a result of the PSWAC report, Congress directed
the FCC (in the Balanced Budget Act of 1997) to
allocate, no later than Jan. 1, 1998, 24 megahertz

of radio spectrum between 746 MHz and 806 MHz
(to be recovered from television channels 60-69 as a
result of the implementation of digital television). The

FCC then reallocated for public-safety use television
channels 63, 64, 68 and 69. On Aug. 6, 1998, the FCC
created the Public Safety National Coordinating
Committee (NCC) under the authority of the Federal
Advisory Committee Act (FACA). The purpose of the
NCC was to recommend rules for the use of the 24
megahertz of public-safety spectrum in the 700 MHz
band.

In various proceedings, the FCC allocated half of
the new spectrum (12 megahertz) for urgently needed
public-safety narrowband voice channels and the
remaining half for wideband data channels. Since
then, significant advances in technology have made

it desirable to consider broadband data channels. To
accommodate new broadband technologies, the FCC
currently has proposed some modifications to the 700
MHz spectrum.

Unfortunately, the current 24 megahertz of spectrum
already allocated for public safety is not sufficient for a
nationwide broadband network for the following two
reasons:

* Half of the spectrum (12 megahertz) is allocated for
urgently needed narrowband voice and is already
licensed and being used by public-safety agencies
in areas where there are no competing television
broadcasters. Many other agencies have planned to
use the frequencies available in this spectrum once
television broadcasters have vacated the spectrum in
February 2009.

( Continued on p. 18)
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* The 12 megahertz of spectrum designated for data
channels is not sufficient in capacity to support both
public safety and commercial services. There must
be sufficient spectrum for commercial investors to be
able to offer reliable commercial services that would
not regularly be disrupted by public-safety pre-emp-
tion. Without commercial investors, public safety
has no funding mechanism to build a nationwide
broadband network.

The concept currently under consideration by the

FCC is to have priority access for public safety to a
nationwide, interoperable wireless broadband network
that incorporates the latest technologies in use by the
private sector. The public-safety community currently is
supporting a proposal to create such a network, based
upon a public/private partnership model. The original
model was developed by Morgan O’Brien (M), a co-
founder of Nextel and currently chairman of Cyren
Call Communications, with input from the public-
safety community. That model required congressional
action to allocate 30 megahertz of spectrum, scheduled
for auction, to the public-safety community in what
would be known as a “public-safety broadband trust.”
Because such legislation has been blocked by the
strong lobbying of the current commercial carriers,
that proposal has been put on hold by the public-safety
community.

Many public-safety organizations have issued resolu-
tions and supporting statements asking Congress and
the FCC to give serious consideration to the concept
of a public/private partnership that would build a na-
tionwide public-safety broadband network. Statements
have been issued by the IACP; the Association of
Public-Safety Communications Officials—International
(APCO); the International Association of Fire Chiefs
(IAFC); the National Sheriffs’ Association; the Major
Cities Chiefs Association; the Major County Sheriffs’
Association; police chiefs associations of the states of
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Michigan and Illinois; the Western Fire Chiefs Associa-
tion; fire chiefs associations of the states of Connecti-
cut, Virginia, Maryland, Michigan and New York; and
the National Public Safety Telecommunications Coun-
cil (NPSTC).

The public-safety benefits envisioned include the
following:

* Broadband data services (such as text messaging,
photos diagrams, and streaming video) currently
unavailable in existing public-safety land-mobile
systems

* A hardened public-safety network with
infrastructure built to withstand local natural
hazards (tornadoes, hurricanes, earthquakes, floods,
etc.) that would include strengthened towers and
backup power with fuel supplies to withstand long-
term outages of public power sources

* Nationwide roaming and interoperability for local,
state and federal public-safety agencies (police, fire
and emergency medical services) and other such
emergency services as transportation, health care
and utilities

* Access to the Public Switched Telephone Network
(PTSN) similar to current commercial cellular
services

* Push-to-talk, one-to-one and one-to-many radio
capabilities that would provide a backup to (but
would not replace) traditional public-safety land-
mobile mission-critical voice systems

* Access to satellite services to provide reliable
nationwide communications where terrestrial
services either do not exist or are temporarily out of
service

The public-safety community, represented primarily
by the NPSTC, has rallied behind a modified concept
for a public/private partnership that would build a na-
tionwide public safety broadband network. Frontline
Wireless originally developed the current proposal.
Although the national public-safety community, repre-
sented by the NPSTC, has not endorsed the Frontline
Wireless proposal in its entirety, there are many parts
of the proposal that would be beneficial to public
safety.
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Enter The PSST

In anticipation of possible FCC approval of

this concept, some of the national Public-safety
organizations created a new nonprofit corporation
called the Public Safety Spectrum Trust (PSST) that
will apply to the FCC to become the new National
Public Safety Licensee. In June 2007, the PSST met and
elected officers to begin this process. The author has
been elected president. The vice president is Robert M.
Gurss (M), who also serves as the director of legal and
government affairs for APCO. The secretary-treasurer
is Alan Caldwell (M), who also serves as a senior
adviser to the IAFC.

On July 31, 2007, the FCC voted to adopt rules

for implementation of a nationwide interoperable
broadband public-safety network in the 700 MHz band
(see chart at top of page).

On Aug. 10, 2007, the FCC issued a Report and Order
(R&O) on the matter, which will take effect 60 days
after publication in the Federal Register (see related
story in this publication). The R&O designates 10
megahertz of the currently allocated 700 MHz public-
safety spectrum to be combined with 10 megahertz

of the auctioned spectrum to provide a total of 20
MHz of spectrum for the new network. The R&O also

provides for a single Public Safety Broadband License
(PSBL) that will negotiate a network sharing agreement
(NSA) with the auction winner of the adjacent
spectrum to form the new nationwide public/private
broadband network. The auction winner would build
the new network pursuant to the NSA.

As part of this negotiation, the PSBL will insist

on appropriate rules and technical standards to

help ensure maximum interoperability, reliability,
redundancy, innovation, and choice for public safety
customers using this spectrum. Finally, as part of
its decision, the FCC also included a mechanism for

( Continued on p. 20)
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the PSBL to allow for limited local construction of
broadband or wideband systems.

The FCC R&O requires a slightly different makeup
than originally included in the PSST. It requires

11 board members, six of which were included in
the original board (APCO, IACP, NSA, IAFC,
NASEMSO and NPSTC). In addition, the PSBL

is required to include the National Governors
Association (NGA), National Emergency Number
Association (NENA) and International City/
County Managers Association (ICMA) among the
organizations represented on the board.

The PSBL is expected to retain an adviser/agent who
will help ensure that the nationwide, Internet Protocol
(IP)-based, next-generation network is built to the
technology and hardening standards established

by the PSBL through business relationships with
commercial entities that will build and maintain the
network.

One final observation is that the 700 MHz spectrum
remains encumbered by television broadcasters in
many areas of the country. The Budget Deficit Act of

2005, enacted by Congress and signed into law by the
president in January 2006, finally sets a firm vacate
date for broadcasters of Feb. 17, 2009. Until then,
much of the spectrum under consideration will not be
available.

Given the many ramifications of the July 2007 FCC
decision, the construction of a new nationwide pub-
lic-safety broadband network should have an endur-
ing positive impact on public safety for many years to
come. B

Harlin McEwen has been in the field of law enforcement
for more than 49 years. He served as chief of police for
the City of Ithaca, N.Y., and as a deputy assistant direc-
tor of the U.S. Federal Bureau of Investigation. He has
served as chairman of the IACP Communications and
Technology Committee for more than 29 years. He serves
as communications adviser to the National Sheriffs’ As-
sociation, Major County Sheriffs’ Association, and the
Major Cities Chiefs Association, and he advises various
local, state and federal agencies. He is a member of the
U.S. Department of Homeland Security SAFECOM
Program Executive Committee, and he has served as vice
chair of the NPSTC.
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ccording to a long-ago article in the Newark

(N.J.) Star-Ledger honoring J.R. (Jack) Pop-

pele (F) (1898-1986), reporter Gordon Bish-

op wrote, “This unique individual, who lived
a long, productive and rewarding life, was the last of
the inventive pioneers who ushered in the age of radio
and television which we know today as the ‘broadcast
industry’ — the most powerful form of communication
the world has ever experienced. Jack Poppele was there
in the beginning, before radio, before the advent of
television, when legendary giants like Marconi, Edison,
Sarnoff and Morse were the original wireless operators
— or ‘lightning slingers’ — as they called the Wizard of
Menlo Park. Jack knew and worked with all these ge-
niuses.”

Another article, this time in a 1939 issue of Broadcast-
ing magazine, gave this description of Poppele: “tall,
dark, lean and intense in his work, Jack Poppele rules
his staff of crack technicians with the precision of a
militarist, gearing them to the split-second necessities
of modern network operation. In addition to his engi-
neering prowess, he also possesses the mind of a busi-
ness man with a far-sighted flair for the practical. An
army of friends includes radio men all over this nation
and in Europe as well, many of them turning to him for
aid in the solution of broadcast problems.”

A short biography of Poppele, written in 1951, gives
all the requisite information regarding schooling, first
jobs, technical successes, professional-organization
membership and his founding of Tele-Measurements
Inc. in 1963. What is presented here are some of his
career highlights you may not know (in no particular
order):

His first job after World War II was selling crystal
sets in Bamberger’s Department Store in Newark,
N.J.

In 1926, he rigged what possibly could have been
the first portable radio. After buying tickets to the
famous Dempsey-Tunney fight, his seats ended

up being in the last row, nearly a quarter-mile
from the ring. He created a small radio-receiving
set, brought it with him to the stadium and set

it up (the batteries were in his pocket), with the
aerial hanging behind him on the seat.

In a series of broadcast “firsts” while at radio
station WOR, he oversaw the first transatlantic
communication test to London and later the

first play by play description of a remote

football game. He also broadcast the first golf
tournament. According to a speech given later by
daughter June, the play-by-play broadcasts were
his version of what was going on “because he was
that knowledgeable about the sports.”

He served as a radio consultant to the New Jersey
State Police, helping that agency to plan its early
state-wide system. He also helped the Newark
police in that state to install their first in-vehicle
radios.

He founded the Television Broadcasters
Association, the original FM Broadcasters
Association and the Radio Pioneers Club.

During World War II, he helped develop station
synchronization to create enemy deception for
radio ranging.

In 1954, President Dwight D. Eisenhower named
him Assistant Director of the U.S. Information
Agency for Radio and the Soviet Orbit. He also
was responsible for “Voice of America.”

In an early stab at pay TV, while at WOR-TV
in 1952, he experimented at broadcasting
programming that contained secret coding that
could be translated by a receiver to product a
clear picture.

In 1922, he gave up his Christmas Day to play
holiday music at WOR (which was supposed to

( Continued on p. 22)
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be off the air that day) so that people who had
received radios as gifts would have something to
listen to.

In early 1924, a dirigible named Shenandoah
broke away from its moorings in Lakehurst, N.J.
(well-known for the location of the Hindenburg
disaster) and began drifting north. He informed
WOR listeners that they may hear it passing

over their homes, and he asked their assistance

in tracking it. Via Morse code, he kept the
Shenandoah’s crew updated as to where they were
during the dark and foggy night, helping them to
return to home base.

In 1940, he designed a special “radio desk” for New
York City Mayor Fiorello LaGuardia that im-
mediately switched on when a certain drawer was
opened.

Everyone knows the old saw of it being so

hot you can fry an egg on the sidewalk, but he
proved it, sending a station engineer outside one
oppressive day with an egg and a microphone to
transmit the frying of that egg right on the street.

He met his future wife Pauline at department
store Bamberger’s (which owned WOR at the
time), where she worked as the china buyer. He
promoted a line of dishes that weren’t selling well
on the air, and the crockery soon sold out. They
were married a year later.

In 1927, he set up a transmitting signal to Mars,
hoping for a response. It never came.

He set up the transmission scheme for newly
elected President Franklin Roosevelt’s first
inaugural address.

After World War Il ended, he set up WOR-TV
to promote the new concept of television. He
received the second TV set manufactured by
Allen B. DuMont (DuMont kept the first set),
and they were numbered 100 and 101 to make
it look like production was in full swing. The

President Gerald R. Ford accepts the Golden Tele-
graph Key from Jack Poppele, president of the
Veteran Wireless Operators Association, in 1975
on the occasion of the group’s 50th anniversary.
(Photo courtesy of the VWOA Scrapbook)

sets had no sound, and the screens were so small
Poppele said he used magnifying glass “to better
see the action.”

17 The broadcasting of school closings due to snow
was a Poppele idea.

18 In 1956, after leaving Voice of America, he
designed and built “Santa’s Land,” an amusement
park in Putney, Vt.

19 The Jack Poppele Broadcast Award was initiated
on 1989 by the Radio Club of America Board of
Directors and is given to a person who has made
important and long-term contributions to the
improvement of radio broadcasting. The award
has been made 11 times since its inception.

20 1In 1992, the Voice of America named its Delano,
Calif.-based transmitting station for Poppele,
with the plaque saying:

The Jack R. Poppele Transmitting Station
Director — Voice of America — 1953 to 1956
A visionary and pioneering radio engineer committed to
excellence in broadcasting
A man with a heart and voice for all the people

( Editor’s note: Thanks to June Poppele (F) for the
materials that contributed to this feature.) ®

Just a reminder that the “Radio Club Proceedings” accepts manuscripts and story ideas from
members of the Radio Club of America. If you have given a speech, presented a paper, written a
feature for an industry publication or have plans to do so, we’d love to include it in a future issue.
Contact Debra Wayne, editor, at dwayne@accessintel.com.
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— Debra Wayne (F), editor,
Radio Club of America Proceedings

The Federal Communications Commission officially announced that the long-awaited
700 MHz airwaves, cleared by the move from analog to digital TV, will be auctioned off

starting Jan. 16, 2008.

n a much-anticipated Second Report & Order,

the Federal Communications Commission (FCC)

revised the 700 MHz band plan and service

rules “to promote the creation of a nationwide
interoperable broadband network for public-safety
and to facilitate the availability of new and innovative
wireless broadband services for consumers.” In the
process, it also created some concern as to whether
Tier One players will continue to run the show at the
expense of smaller, more innovative players.

As in past auctions, the spectrum has been divided into
a number of blocks and licenses. There is a nationwide
10-megahertz paired block in which the winner will
have to provide a public-safety network in addition to
any private use. There is a 22-megahertz paired block
divided into 12 regional licenses that has open device
and software mandates. There are two economic area
blocks of 176 licenses each; one is 12-megahertz paired
and the other is 6-megahertz unpaired. Finally there is

a 12-megahertz paired block of 734 metro area licenses.

The FCC voted to keep the “open access” provision of
its 700 MHz auction rules but decided to cut a part of
the proposed rules that would have required a licensee
to sell access to its network on a wholesale basis, which
may cause search-engine giant Google to change its
mind about participating in the spectrum sale.

In simple terms, open access - a bipartisan plan backed
by Chairman Kevin Martin, and Commissioners
Michael Copps and Jonathan Adelstein - will allow
wireless subscribers to use whatever handset and
software they choose on about one-third of the
spectrum to be auctioned.

The Congressional Budget Office estimates this auction

will bring in between $10 billion and $15 billion, while
others project as much as $20 billion. While the sale will
consist of 60 megahertz of spectrum taken back from
the broadcast community, 22 megahertz are expected to
be subject to “open access” rules. Another 10 megahertz
has been earmarked for a nationwide public-safety
broadband network that will be shared between a
commercial operator and public safety agencies.

Upon learning of the FCC’s affirmative vote, Sen.
Daniel K. Inouye (D-Hawaii), chairman of the Senate
Committee on Commerce, Science, and Transportation,
commented, “The Federal Communications Commis-
sion took important steps to meet the broadband com-
munications needs of first responders and to promote
openness and competition in commercial markets. With-
out question, the decision is not perfect and, admittedly,
represents a number of hard-fought compromises by the
members of the FCC. However, on balance, I am hope-
ful that the agreement reached will benefit consumers
and serve the public interest.”

As its Number One priority, the Order establishes
a framework for a 700 MHz public safety/private
partnership between the licensee for one of the
commercial spectrum blocks and the licensee

for the public-safety broadband spectrum (see
related story in this publication). As part of the
partnership, the commercial licensee will build out
a nationwide, interoperable broadband network for
the use of public safety. This network will facilitate
effective communications among first responders
not just in emergencies, but as part of cooperative
communications plans that will enable first responders
from different disciplines, such as police and fire




departments, and jurisdictions to work together in
emergency preparedness and response.

Under the partnership, the public-safety broadband
licensee will have priority access to the commercial
spectrum in times of emergency, and the commercial
licensee will have pre-emptible, secondary access to the
public safety broadband spectrum. Many national and
local public-safety organizations have expressed support
for a public safety/private partnership approach.
Providing for shared infrastructure will help achieve
significant cost efficiencies while maximizing public
safety’s access to interoperable broadband spectrum.

Commented Chairman Martin, “The adoption of

a National Public Safety Broadband Licensee to

be a part of this partnership is also the best way to
establish a truly interoperable network. The local
licensing regime that has been used to date has resulted
in a patchwork of networks that do not talk to each
other. We cannot keep licensing public safety spectrum
in the same manner as before and expect a different
result. A National Public Safety Broadband Licensee
will facilitate a unified national approach to the use of
this spectrum, finally enabling all public safety users to
talk to each other during a crisis.”

Immediately following the FCC’s vote, Wanda
McCarley, president of the Association of Public-
Safety Communications Officials (APCO) International
that originally had backed Cyren Call’s nationwide
broadband plan, said, “We applaud the FCC for taking
this bold step to address the future communications
needs of our nation’s first responders. We have worked
long and hard in recent months to help the FCC forge
this order in a manner that will benefit public safety

to the maximum degree possible. While we need to
review the text of the FCC’s order, it appears that the
commission has addressed most of our concerns.”

At least one commissioner wanted more on the public-
safety front. According to Commissioner Michael
Copps, who both approved in part and concurred in
part with the 700 MHz order, “My first preference—by
a long country mile—would have been a fully funded,
federally funded, public-safety-grade network reserved
solely for first responders and built to the specifications
they deem essential for their job of protecting you and
me. At this late date, that is apparently not to be. In
light of the options before us today, then, I believe that
pursuing a shared public-private model—and trying

to make it work—is the next best choice. There are no
guaranteed outcomes here, but we have to find a way—
finally—to get this done.”

He continued, “Today we put the commission in the
middle of the public safety action—right where it
should have been all along. When the parties reach a
network sharing agreement, the license will be granted
only if the full commission concludes that the terms
reached are in the public interest. If agreement has
not been reached, the full FCC has the authority
either to decide outstanding disputes or to select
another commercial entity to negotiate a different
network sharing agreement. After the license has been
granted, there will inevitably be questions about what
a particular provision means or whether it is necessary
to adjust certain terms in the agreement. Again, the
commission will be at the table, and it will be there
during the ensuing operation of the license, too.”

The order also makes several changes to the rules
governing the commercial services portion of the
700 MHz band. Most notably, the FCC determined
that licensees for one of the spectrum blocks to be
auctioned — the large, 22-megahertz Upper 700 MHz
C Block — will be required to provide a platform that
is more open to devices and applications. Those who
purchase this spectrum must allow customers, device
manufacturers, third-party application developers
and others to use any device or application of their
choice on their networks in this band, subject to certain
conditions. The following bullet points detail, in the
FCC’s words, how the order lays out:

>>The 700 MHz Band Plan

*  Under the new band plan, 62 megahertz of
spectrum, divided into five spectrum blocks,
will be auctioned for commercial uses.

e The commercial spectrum will be made
available at auction in a mix of geographic
area sizes, including Cellular Market Areas
(CMAs), Economic Areas (EAs), and Regional
Economic Area Groupings (REAGs). (Editor’s
note: the National Telecommunications
Cooperative Association actively opposed this
plan, advocating instead that this spectrum be
broken into smaller blocks, with smaller license
territories. NTCA continued its efforts into
the final hour, seeking congressional support
for a compromise in which the 22 MHz would
be split into two blocks of spectrum, one 12-
megahertz block to be auctioned according to
REAGs and the remaining10 megahertz to be
auctioned according to CMAs, both with an
open access requirement.)




The 10-megahertz Upper D Block will be
licensed on a nationwide basis and will become
part of a 700 MHz Public Safety/Private
Partnership.

Within the 24 megahertz of public-safety
spectrum, the public-safety wideband spectrum
is being redesignated for broadband use to
allow for nationwide interoperable broadband
communications by public-safety users.

The public-safety broadband spectrum is
placed in a 10-megahertz block at the bottom
of this band and the existing public safety
narrowband spectrum is consolidated in a
12-megahertz block at the top of the band.
Internal guard bands are placed in between the
broadband and narrowband segments.

There will be a single, nationwide license for the
public-safety broadband spectrum, assigned to
a Public Safety Broadband Licensee, which will
work with the adjacent commercial D Block
licensee as part of the 700 MHz Public Safety/
Private Partnership.

The Public Safety Band is shifted by downward
by one megahertz from 764 MHz-776 MHz/794
MHZz-806 MHz to 763 MHz-775 MHz/793
MHZz-805 MHz in order to protect public-
safety narrowband operations in the Canadian
border areas.

To accommodate the shift in the Public Safety
Band, the Guard Band A Block is being
relocated to a new location between the Upper
C and D Blocks, and, to further protect the
public-safety narrowband operations from
potential interference, the Guard Band B Block
is being placed above the narrowband block at
the top of the 700 MHz band.

>>The Public-Safety/Private Partnership

The Upper D Block commercial licensee and
the Public Safety Broadband Licensee will form
a Public Safety/Private Partnership to develop
a shared, nationwide interoperable network for
both commercial and public-safety users.

The terms of the Partnership will be governed
both by FCC rules and by the details of the
Network Sharing Agreement (NSA) to be
negotiated by the Upper D Block commercial
licensee and the Public Safety Broadband
Licensee. The NSA is subject to FCC approval

and must contain certain provisions, such as
service fees and a detailed build-out schedule
for the network.

>>Performance Requirements for Commercial Spectrum

New, more stringent performance requirements
were adopted for commercial licenses that have
not yet been auctioned in order to promote
better access to spectrum and the provision of
service, especially in rural areas.

For licenses based on CMAs and EAs, licensees
are required to provide service sufficient to
cover at least 35 percent of the geographic

area of their license within four years, and 70
percent of this area by the end of the license
term.

For licenses based on REAGsS, licensees must
provide service sufficient to cover at least 40
percent of the population of their license

area within four years, and 75 percent of the
population of the license area by the end of the
license term.

If licensees fail to meet the four-year, interim
geographic or population benchmark, the
license term will be reduced from 10 to eight
years, thus requiring these licensees to meet
the end-of-term benchmark at an accelerated
schedule. Interim reporting requirements have
also been adopted to ensure that build out is
timely.

If licensees fail to meet the end-of-term
buildout requirements, the FCC will
automatically reclaim the unserved portions
of the license area and make them available to
other potential users.

>>0pen Access

The licensees of the Upper 700 MHz Band C Block of
spectrum will be required to provide a platform that

is more open to devices and applications. This would
allow consumers to use the handset of their choice

and download and use the applications of their choice
in this spectrum block, subject to certain reasonable
network management conditions that allow the licensee
to protect the network from harm.

>>Auction Procedures

In the upcoming 700 MHz auction, the FCC
will use “anonymous” bidding procedures,
in which any information that may indicate
specific applicants’ interests in the auction,
including their license selections and bidding




activity, is withheld until after the close of

the auction. These procedures will be used
irrespective of any pre-auction measurement of
likely competition in the auction.

* The FCC will use “package bidding”
procedures when auctioning the 12 licenses in
the Upper 700 MHz Band C Block in order
to assist bidders that are seeking to create a
nationwide footprint.

e The Order directs the Wireless
Telecommunications Bureau to establish
reserve prices for the upcoming 700 MHz Band
auction.

But Back To Google

The giant search-engine provider had made loud
rumblings about entering the auction arena but only if
the FCC set aside part of the spectrum for a wholesale
operation, thus bringing in another competitor (like
itself). However, no such set-aside was included in

the proceedings, and Google hasn’t decided yet as to

were the other two - and it hit .500, which would

be All Star material for any baseball player. For a
telecommunications rookie, batting for the first time
against big league opponents like Verizon, it was an
auspicious - some would say ominous - start.

“Google is rapidly becoming what I call a
Google-opoly,” said Scott Cleland, chairman of
NetCompetition.org, founder and president of
Precursor, and an unabashed Google critic. “Google
dominates the wireline space. They have 65-percent
share in the United States; in Germany and Spain, they
have 90 percent; in the U.K., they have 75.”

Now Google, which already is working with Sprint
Nextel’s mobile WiMAX play (running in the 2.5 GHz
band), wants to control the 700 MHz wireless space,
Cleland insisted.

“Google (which offered to bid $4.6 billion for the
spectrum if its four conditions were met) is basically
telling the government ‘you should set the market up to

whether it will sit this sale out, and its first comments favor us,” he added.

are pretty noncommittal. ) o
It’s a hot issue, and it will only get hotter as the

Google wanted four things - wholesale and open access January 2008 auction deadline approaches. B

Multi-Antenna Signal Processing

better coverage — hetter data rates — better capacity

Everybody’s excited about a wireless future filled with ubiquitous mobile
broadband Internet access and rich multimedia services. What those who
know will only tell you in private is that the current crop of wide-area
wireless gear cannot deliver the network economics and subscriber
experiences operators need to make that future actually happen.

Fortunately, multi-antenna signal processing technology (MAS), also known
as smart antennas or MIMO, is now being adopted in all the next-generation
air interfaces, from 3G’s evolution (to EV-DO or HSPA and beyond) to WiMAX
and mobile video. MAS software in base stations and client devices
multiplies coverage, data rates, and capacity by 2 to 4 times and more.

With over 14 years of commercial experience with MAS implementations in
7 protocols, proven in over 275,000 commercial deployments to date,
ArrayComm is the industry’s leading supplier of MAS expertise and
software. Contact us for more information about how we might help you
leverage MAS more effectively in your own products and networks.

ArrayComm.

better wireless
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GEOcomm

Greg Ballentine
Director of Consulting Services

1213 Huntington Drive
Liberty, MO 64068 O

Phone: 816-407-7481 =
COITIrm
Fax: 716-407-9415

Email: ghallentine@geo-comm.com

EMR CONSULTING

Robert & Sandra Black, Owners
SZEMD

46 Allendale v Consulting Inc.

Terre Haute, IN 47802
Phone: 812-299-4816/4818
Cell: 812-241-9494

Email: slblack@emrconsults.com
Website: emrconsults.com

DETTRA COMMUNICATIONS, INC.

John E. Dettra, Jr., President
7906 Foxhound Road
McLean, VA 22102-2403
Phone: 703-790-1427
Fax: 703-790-0497
Email: jdet@erols.com

Greenville, NC 27835

Phone: 252-757-0279

Fax: 252-752-9155

Email: lbwireless@lbagroup.com

Website: www.lbagroup.com ™

Phone: 732-888-9300
Fax: 732-888-9388
Cell: 908-256-4373
Website: www.pmcreps.com

MANUFACTURERS’ REPRESENTATIVES
SERVICING THE COMMUNICATIONS INDUSTRY

Website: www. geo-comm.com FCC REGULATORY MATTERS CONSULTING ENGINEERS
LBA GROUP, INC. PMC ASSOCIATES INTEROP TECHNOLOGIES
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Fort Myers, FL 33912
Phone: 239-425-3000
Fax: 239-489-1928
Mobile: 239-218-0848
Email: james.dwyer@interoptechnologies.com
Website: www. interoptechnologies.com

HIGH COUNTRY COMMUNICATIONS, INC.

Chris Bertolini, President

PO Box 100

Linville, NC 28646

Phone: 828-733-1822, Ext. 102
Fax: 828-733-3651

Email: kenwood@hccinc.net
Website: www. hccine.net

sares & service  KENWOOD

INFORMATICA

Donald Christiansen, P.E., F.I.E.E.E.
President and Principal

434 West Main Street
Huntington, NY 11743

Phone: 631-423-3143

Fax: 631-385-4940

Email: donchristiansen@ieee.org

B B INFORMATICAN R

TELCO COMMUNICATIONS &
TECHNOLOGIES

David A. Ehehalt, President
PO Box 468
Mount Freedom, NJ 07970-0468
Phone: 973-895-5500/ 888-723-4610
Fax: 973-361-on request

COMM EQU SYS, SALES, SER,
SITE MGMT & OWNERSHIP,

Phone: 540-882-4290
Email: rich@waterfordconsultants.com
Website: www.waterfordconsultants.com

Dhiby

Email: jackdaniel@RFWise.com
Website: www.rfsolutions.com
IN-BUILDING DISTRIBUTION
SYSTEMS & OUTDOOR
COVERAGE ENHANCEMENTS

COMMUNICATIONS CONSULTING IN THE COMMUNICATION ARTS SECURITY & FIRE ALARM
BIBY PUBLISHING THE JACK DANIEL COMPANY SECURE SITES L.L.C./TA
. Richard P. Biby Jack Daniel, Owner ANTENNA SITE MANAGEMENT
CEOIPublisher 11772 Fern Pine Street David A. Ehehalt, President
Victorville, CA 92392 The Jack Daniel Company
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MANAGEMENT FOR THE
COMMUNICATIONS INDUSTRY

WATERFORD CONSULTANTS

Richard Biby, PE.

PO Box 284

Waterford, VA 20197

Phone: 540-882-4290

Email: rich@waterfordconsultants.com
Website: www.waterfordconsultants.com

WATERFORD

CONSULTANTS ~ e

PCTEL, INC.

Steven L. Deppe
Exec VP Strategy & Bus Development

8725 W. Higgins Rd ’\

Chicago, IL 60631 [

Phone: 773-243-3000 % PCTEL
Fa;::n;73_243_3050 \ Antenna Products Group

Email: steve.deppe@pctel.com
Website: www.pctel.com

TELCO TECHNOLOGIES

David A. Ehehalt
President
Phone: 973-895-5500/ 888-RADIO10-4

SALES, SERVICE & CENTRAL STATION
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JE WRITING & EDITING

Jeff Elliott
Principal

7965 S. Vincennes Way
Centennial, CO 80112

Phone: 303-482-1275

Mobile: 303-548-5702

Email: jeff_elliott@comcast.net

CTA COMMUNICATIONS

Robert T. Forrest, PE.

- / President Emeritus
- 20715 Timberlake Road
g Suite 106

Lynchburg, VA 24502

Phone: 434-239-9200

Email: rforrest@ctacommunications.com
Website: www. ctacommunications.com

JAMES W. HART, P.E. DBA HARTECH

James W. Hart
Principal Engineer

6882 S Prince Circle
Littleton, CO 80120
Phone: 303-794-0196
Email: jhart@du. edu
Website: www. hartechinc.com

RADIO SYSTEM DESIGN

TELE-MEASUREMENTS INC.
William E. Endres, President
145 Main Avenue
Clifton, NJ 07014
Phone: 973-473-8822
Fax: 973-473-0521
Email: bendres@tele-measurements.com
Website: www. tele-measurements.com

VIDEOCONFERENCING & DISTANCE

LEARNING ROOMS | PRESENTATIONS AND

LCD PROJECTION SYSTEMS | CCTV
SURVEILLANCE & REMOTE MONITORING

TELE-MEASUREMENTS INC.
Cormmuncatons Syeterrs Eouorrert £ Servon

TAIT RADIO COMMUNICATIONS

@
communications

William P. Frederickson, President

15740 Park Row, Suite 450

Houston, TX 77084

Phone: 281-600-8262

Mobile: 913-909-4492

Email: bill.frederickson@taitmobile.com
Website: us.taitworld.com

HARVEY INNOVATIONS, INC.

Scott Harvey
President

7411 Snow Hill Drive
Spotsylvania, VA 22553
Phone: 540-379-0802

Cell: 540-379-0802

Email: chrebornl@yahoo.com

RADIO CLUB OF JUNIOR HIGH
SCHOOL 22 NYC, INC.
Joseph J. Fairclough, President

PO Box 1052
New York, NY 10002-0912
Phone: 516-674-4072
Fax: 516-658-6947
Email: crew@wb2jkj.org

SIGMA MARKETING CO, INC.

John C. Gfeller, President & CEO .
148 Mailands Road
Fairfield, CT 06430-3529

Phone: 203-254-7084 » »
Fax: 203-254-7085

Mobile: 203-209-4999 |
Email: jgfeller@compuserve.com siGMA

MANUFACTURERS REP

INTRADO INC.

]

George Heinrich X ¢
P::;éintetnrtc s I n i. ra d 0

1601 Dry Creek Drive
Longmont, CO 80503
Phone: 720-494-6505
Fax: 720-494-6600
Website: www.intrado.com

9-1-1 SYSTEMS AND SERVICES

M/A-COM, INC.

John Facella, PE. C. Eng.
Director, Public Safety Markets

1011 Pawtucket Blvd, M/S 207

PO Box 3295 'tqco
Lowell, MA 01853-3295 Electronics
Phone: 978-442-4352

Fax: 978-442-5354 m/A-com

Email: facellaj@tycoelectronics.com
Website: www.macom-wireless.com

MAL GURIAN ASSOCIATES LLC

Mal Gurian

5245 88th Street East

Bradenton, FL 34211 M G A ”OC/
Phone: 941-752-1133

Fax: 941-752-1961
Cell: 941-685-1111
Email: mgurain@malgurianassoc.com
Website: www.malgurianassoc.com

Wireless Industry Advisors

WIRELESS INDUSTRY ADVISORIES

HIGGS LAW GROUP LLC

Michael L. Higgs, Jr., Partner
1028 Brice Rd

Rockville, MD 20852

Phone: 301-762-8992

Fax: 301-762-8993

Email: mhiggs@higgslawgroup.com
Website: www. higgslawgroup.com

ATTORNEY, LICENSING, BROKERAGE

== &= TIMES MICROWAVE SYSTEMS
15’ Anthony R. Fedor,
Product Manager, Cable
358 Hall Ave.
Wallingford, CT 06492-5039
Phone: 203-949-8417
Fax: 203-949-8423
Email: tfedor@timesmicrowave.com
Website: www. timesmicrowave.com
COAXIAL CABLES, CONNECTORS
AND CABLE ASSEMBLIES

APCO INTERNATIONAL INC.

Ron Haraseth

351 N Williamson Blvd.

Daytona Beach, FL 32114

Phone: 386-322-2500

Fax: 386-322-2502

Cell: 386-235-3528

Email: harasethr@apco911.org

Website: www.apcoatc.org
FREQUENCY COORDINATION

LICENSING ASSISTANCE

D HMARKETING

Carroll Hollingsworth
Manufacturer Representative

PO Box 5680

Lago Vista, TX 78645

Phone: 800-966-3357 ext 701
Fax: 512-267-7760

Email: dhlago@aol.com
Website: www.dhmarketing biz

MANUFACTURERS REPRESENTATIVE
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CARRIER CLASS
DEPLOYMENT SERVICES, LLC
Jim Innes, President
400 Stenton Ave, Suite 204
Plymouth Meeting, PA 19462
Phone: 267-481-1461
Email: jei2@carrier-class.net
Website: www. carrier-class.net
WIRELESS BACKHAUL NETWORK DEPLOYMENT,
BROADBAND WIRELESS NETWORK DEPLOYMENT,

TOWER SITE DEVELOPMENT, SITE ACQUISITION,
AND ANTENNA SITE MANAGEMENT SERVICES

WATERFORD CONSULTANTS
lan Maxwell, Managing Partner
PO Box 284
Waterford, VA 20197
mﬁEH_ORD Phone: 703-782-0007
Cell: 703-994-5886

Email: ian@waterfordconsultants.com
Website: www.waterfordconsultants.com

ENGINEERING CONSULTANTS

RADIO RESOURCE MEDIA GROUP
Paulla Nelson-Shira, Pres.|Publisher
7108 S Alton Way
Centennial, CO 80112 RadiDResource
Phone: 303-792-2390 Media Croup
Fax: 303-792-2391
Email: prelson-shira@rrmediagroup.com
Website: www.rrmediagroup.com
TRADE PUBLICATIONS & WEBSITES
COVERING WIRELESS VOICE & DATA
FOR MISSION CRITICAL OPERATIONS

GEORGE JACOBS & ASSOCIATES, INC.

George Jacobs, P.E. President
3210 N. Leisure World Blvd., Suite 1001
Silver Spring, MD 20906-7605
Phone: 301-598-1282
Fax: 301-598-7788
Email: broadcaster@gjainc.com
Website: www. giainc.com

BLUE WING
COMMUNICATIONS SERVICES

Andy Maxymillian, Consultant

235 Summer Hill Drive

Gilbertsville, PA 19525 i

Phone: 610-473-2171 .

Fax: 610-473-2536 Blue Wing-*
Communications Services

Cell: 610-316-2660

Email: Andrew.maxymillian@bluewing com

RAYTHEON JPS COMMUNICATIONS

Richard C. Nowakowski
Regional Sales Manager — Canada

4728 N. Kasson Ave. Phone: 773-286-4567
Chicago, IL 60630 Fax: 773-286-3019
Website: www.jps.com Cell: 773-350-9100

Email: rich.nowakowski@jps.com

PROVIDER OF RADIO INTEROPERABILITY
SOLUTIONS INCLUDING VoIPIRoIP

Phone: 972-991-9942 __':4- bility venture
Fax: 972-669-7873 7 W Mopiityventures
Cell: 469-441-0204

Email: roman@mobilityventures.com

Website: www.mobilityventures.com

Phone: 813-818-8766

Fax: 813-925-0999

Cell: 727-439-3683

Email: bruce@towerinnovationsinc.com
Website: www. towerinnovationsinc.com

BROADCAST ENGINEERS SINCE 1941 CONSULTANT SERVICES
MOBILITY VENTURES TOWER INNOVATIONS TSR CONSULTING
Bruce Mclntyre, President
Roman Kikta, Managing Partner P.O. Box 249 Ted Rappaport
16475 Dallas Parkway, Suite 620 107 Dunbar Ave. Suite E Ph.D, PE, President
Addison, TX 75001 Oldsmar, Florida 34677 PO Box 5519

Austin, TX 78763
Email: trappaport@austin.rr.com

EXPERTISE FOR THE
WIRELESS INDUSTRY

MARCUS COMMUNICATION

Bruce S. Marcus, CTO

275 New State Rd., PO Box 1498
Manchester, CT 06045
Phone: 860-646-1839
Fax: 860-649-8492
Cell: 860-983-6239
Email: bruce@marcusradio.com
Website: www. marcusradio.com

INTERFERENCE TRACKING & RESOLUTION

DC POWER SOLUTIONS

Susan E.Merrell, Vice President, Sales & Mktg.
5-1276 Silvan Forest Drive

Burlington, ON L7M 4V8 Canada

Phone: 905-315-8819 « Cell: 905-483-4419
Fax: 905-315-1973

Email: smerrell@dcpowersales.com

Web: www.dcpowersales.com

DESIGN, DEVELOPMENT AND DISTRIBUTION

OF INNOVATIVE DC POWERED PRODUCTS
FOR THE TELECOMMUNICATIONS INDUSTRY

RJR WIRELESS

Richard “Rich” Reichler, President
23501 Park Sorrento, Suite 218
Calabasas, CA 91302-1381
Phone: 818-222-SITE (7483)
Fax: 818-222-7487
Cell: 818-903-5189
Email: RJRWireles@aol.com
CONSULTING AND SPECIAL PROJECTS

FOR ANTENNA SITE MANAGERS,
OWNERS, AND USERS

POWER SALES COMPANY
Carl Mathis, President P } n ' _R
PO Box 99356 SALES COMPANY |

Raleigh, NC 27624-9356
Phone: 888-262-8447 x704
Fax: 919-847-4742

Email: carlm@power-sales.biz
Website: www.power-sales.biz

MANUFACTURERS REPRESENTATIVE

RADIOSOFT

Peter Moncure, VP - Co-Owner
8910 Dicks Hill Pkwy
Toccoa, GA 30577-9055
Phone: 706-754-2725
Fax: 706-754-2745
Email: pmoncure@radiosoft.com
Website: www.radiosoft.com

RADIO PROPAGATION SOFTWARE

AURORA MARKETING COMPANY

Stan Reubenstein, WA6RNU
2018 S. Pontiac Way
Denver, CO 80224-2412
Phone: 303-758-3051
Toll Free: 800-525-3580
Phone: 303-758-6630
Email: stan@auroramkt.com
Website: www.auroramkt.com

MANUFACTURER’S REPRESENTATIVE
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MEETINGHOUSE MEDIA, INC.

Lloyd B. Roach, President
1025 Meetinghouse Road )
West Chester, PA 19382-8125 #
Phone: 610-793-2552 A
Cell: 610-420-3023

Fax: 610-793-1298
Email: W3QT@aol.com
Website: www.meetinghousemedia.com

RADIO BROADCASTING CONSULTANT

Meetinghouse Media, Inc.

REGIONAL COMMUNICATIONS, INC.

Tony Sabino
E64 Midland Ave., Box 144
Paramus, NJ 07653-0144
Phone: 201-261-6600
Fax: 201-261-6304
Email: tsabino@regionalcom.com
Website: www.regionalcom.com

SALES, SERVICE, INSTALLATION
OF WIRELESS PRODUCTS & SYSTEMS

DAUPHIN COUNTY
EMERGENCY MANAGEMENT

Steven J. Shaver, Director
911 Gibson Blvd.
Steelton, PA 17113
Phone: 717-558-6800
Fax: 717-558-6850
Email: sshaver@dauphinc.org
Website: www.daughincounty.org

DAUPHIN COUNTY

EMERGENCY MANAGEMENT AGENCY

PUBLIC SAFETY EMAI9-1-1

WILLIAM F. RUCK
BROADCAST ENGINEER

PO Box 22456
San Francisco, CA 94122-0456
Phone: 415-564-1450
Email: bruck@ieee.org

PRECISION RF MEASUREMENTS,
CUSTOM AUDIO & RF SYSTEMS,
WIRELESS MICROPHONE REPAIR

SCHWANINGER & ASSOCIATES P.C.

Robert H. Schwaninger, Jr.

1331 H Street, NW, Suite 500

Washington, DC 20005

Phone: 202-347-8580 &
Email: rschwaninger@sa-lawyers.net

Website: www.sa-lawyers.net

ATTORNEYS AT LAW — SPECIALIZING
IN TELECOMMUNICATIONS

RADIOWAVES

Andy Singer, President

495 N. Billerica Ave.

N. Billerica, MA 01862

Phone: 978-459-8800 x12

Fax: 978-459-3327

Cell: 978-270-2590

Email: andy_singer@radiowavesinc.com
Website: www. radiowavesinc.com

THE LEADER IN MICROWAVE
ANTENNA INNOVATION

-~ TELEWAVE, INC.

Since 1972

Telewave offers 35 years of product engineering and system
design expertise to every customer, large or small. We build
our products exclusively in the US, and that means high

quality and fast delivery.

Over 2000 products

Telewave manufactures over 2000 standard and custom radio
system products. Most are available in any frequency band
between 30 and 1300 MHz, and many cover up to 2.5 GHz.

And we still make products that other manufacturers no longer
support, such as dipoles with downtilt and 30-88 MHz duplexers.
Telewave products and services include:

Antennas + Combiners * Duplexers « Isolators
Preselectors * Receiver Panels ¢ Filters « Wattmeters
Interference Mitigation « System Engineering

Contact Telewave today for prompt, expert assistance with any

facet of radio system design,

Telewave, Inc. = San Jose, CA * 1-800-331-3396 » www.telewave.com
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ITT

ITT Aerospacel Communications

Eric D. Stoll, Ph. D., P.E.
Sr. Staff Engineer

100 Kingsland Road

Clifton, NJ 070141993 {Y

Phone: 973-284-4887 I T T
Fax: 973-284-3394

Email: eric.stoll@itt.com

NEW HORIZON TOWERS, INC.

W. Thomas Thornton, President
11471 Twin Lakes Lane
San Angelo, TX 76904
Phone: 325-947-3436
Fax: 325-947-7160
Email: newhorizontowers@aol.com
Website: www.newhorizontowers.com

~
‘l‘ NEW HORIZON TOWERS, INC.

TOWER OWNERIOPERATOR

L. ROBERT KIMBALL & ASSOCIATES

William Waugaman, Project Manager
200 S. Harbor City Blvd., Suite 202
Melbourne, FL 32901

Phone: 321-733-4448 « Fax: 321-733-4464
Cell: 321-266-2237

Email: billwaugaman@Irkimball.com
Website: www. lrkimball.com

COMMUNICATIONS &
911 SYSTEMS CONSULTANTS

UTILITY TELECOM

CONSULTING GROUP, INC.
George R. Stoll, President
1554 St. Paul St.
Denver, CO 80206 [ AN
Phone: 303-840-2878 |
Fax: 303-840-1129
Email: george.stoll@utcg com

Website: www.utcg com
CONSULTING ENGINEERS —

RAVNTECH CORP
RAVENTECH CORP.

Lincoln J. Unru, “Creating Solutions”

Communications Technology
Consultant/Engineer

31855 Date Palm Drive Suite 3-509

Cathedral City, CA 92234

Phone: 720-339-4387

Fax: 720-489-3913

Email: Lincoln.ravntech@comcast.net

THE SALES GROUP

Larry G. Weber, President

23942 Craftsman Road  7he Sales Group, inc.
Calabassas, CA 91302 T
Phone: 818-222-0880

Cell: 818-512-1888 « Fax: 818-222-0833
Email: larry@thesalesgroup.com

Website: www.thesalesgroup.com

PROFESSIONAL OUTSOURCED

Phone/Fax: 650-327-8885
Email: eliot@aslinvbank.com

MERGER & ACQUISITION CONSULTING

Email: wardl@tycoelectronics.com
Website: www.macom.com

RADIO-MICROWAVE-FIBEROPTIC CREATING SOLUTIONS SALES AND MARKETING
ASI M/A-COM WALLACE & WALLACE

. . ACQUISITION . . Donald G. Werner, Vice President
Elm.t Tcrborg.h as' lNg MERGER Larry W. Ward, Vice President £ 2600 S. California Ave.. Suite F
Senior Associate INTERMEDIARY 1011 Pawtucket Blvd gco Monrovia. CA 91016~ WALLAGE & WALLAGE

INVESTMENT BANKING LOWCH, MA01854 Em . > ACCoPORnON

57 Parkwood Drive Phone: 978-442-4367 ;’:::n 222_236(;?;;3?00 .WW‘%(
Atherton, CA 94027 Fax: 978-442-5354 mM/A-com : ) )

Email: don.werner@prodigy.net
Res: 626-914-7216
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dbSPECTRA, INC.

Charles A. York, President
1590 E Hwy 121
Bldg A, Suite 100
Lewisville, TX 75056
Phone: 469-322-0080
Fax: 469-322-0079
Email: chuck@dbspectra.com
Website: www.dbspectra.com

dbSpectra

WIRELESS COMMUNICATION SYSTEMS




The Radio Club of America, Inc.

Founded 1909, New York, U.S.A.
WORLD’S FIRST RADIO COMMUNICATIONS SOCIETY

The mission of The Radio Club of America is to provide a forum for the exchange of knowledge, recognize outstanding
achievement, provide financial assistance to deserving students and preserve the history of wireless communications.

APPLICATION FOR MEMBERSHIP

TO: THE EXECUTIVE COMMITTEE

| hereby apply for O Regular O Retired O Student (please check one) membership in THE RADIO CLUB OF AMERICA
and certify that | meet the requirement for the grade selected. | further agree that, if elected, | will be governed by the
Club’s Constitution and By-Laws as long as | continue to be a Member.

Date: Signature:
Full Name:

(FIRST) (MIDDLE INITIAL) (LAST) (CURRENT AMATEUR CALL)
Home:

(STREET) (The above information is used for mailings and your membership directory listing)

(CITY) (STATE) (ZIP CODE)

(PHONE) (FAX) (EMAIL)

Please complete REVERSE SIDE as well.

ENTRANCE FEE AND DUES

REGULAR............. $185....... includes $135 for 3 years of dues (required at initiation) + a $50 initiation fee
[After your initial 3 years, you will have the option to pay the annual dues rate (currently $50) or a discounted 3-year dues rate (currently $135).

RETIRED............... $100 ....... includes $75 for 3 years of dues (required at initiation) + a $25 initiation fee
QUALIFICATION: At least 65 years of age and fully retired.

[After your initial 3 years, you will have the option to pay the annual dues rate (currently $32) or a discounted 3-year dues rate (currently $75).

STUDENT ............... $30....... includes $20 for 1 year of dues + a $10 initiation fee
QUALIFICATION: A full-time student at an accredited academic institution.

*For Non-U.S. Mailing Address

REGULAR & RETIRED: Please add $45 surcharge ($15 per year of dues) STUDENT: Please add $15.
O check enclosed [ International Money Order enclosed O Traveler's Check enclosed O Credit Card
Visa M/C Amex Card number Exp. date Amt. $
Cardholder Name Signature Date

Billing address for credit card

PLEASE NOTE: The charge could appear on your statement as “Marketing Connection”

All monies to be issued in U.S. funds, drawn on an U.S. bank. International money orders and traveler’s checks are accepted
in U.S. funds, payable in the U.S. Checks should be made payable to The Radio Club of America, Inc.

Mail this application with the applicable ENTRANCE FEE (as indicated above) to:
The Radio Club of America, Inc., PO Box 621074, Littleton, CO 80162-1074

303-948-4921 = Fax 303-972-1653 = karen@radioclubofamerica.org = www.radioclubofamerica.org




The Radio Club of America was founded in 1909 by a group of the industry’s pioneers, and is the first
active electronics organization in the world. Its roster of members is a worldwide Who’s Who that includes
many who founded and built the radio industry.

The Club’s objectives include promoting cooperation among individuals interested in electronic
communications and in preserving its history. The Club administers its own Scholarship Fund to provide
educational scholarships from tax-deductible contributions of the Club’s members and business organizations.

The Club publishes and distributes its PROCEEDINGS twice a year.

Business:
(ORGANIZATION) (DIVISION)
(STREET) (cITY) (STATE) (ZIP CODE)
(PHONE) (EXT) (FAX) (EMAIL)
IF APPLYING FOR STUDENT MEMBERSHIP: School Graduation Year
Birthplace: Date of Birth:

Education and memberships in other clubs and societies:

Present occupation

Previous experience, indicate approximate dates (a current resume may be attached to the application):

In what particular branch of the communications art are you most interested?

In what year did you become interested in electronic communications?

SPONSOR (optional) Please list the name of a member to whom you are personally known:

Recommendation of sponsor: (optional)

Sponsor Signature:

Date:

REV-042007




The Radio Club of America, Inc.

Founded 1909

WORLD’S FIRST RADIO COMMUNICATIONS SOCIETY

APPLICATION FOR SENIOR GRADE MEMBERSHIP

Date:

TO: THE EXECUTIVE COMMITTEE
| hereby apply for the Grade of Senior Member of THE RADIO CLUB OF AMERICA, INC. and agree, if advanced to this level, that | will be governed
by the Club’s Constitution and By-Laws.

Full Signature

Full Name:
(LAST) (FIRST) (INITIAL)
Home Address:
(STREET)
cy) (STATE) (ZIP CODE)
(PHONE) (FAX) (EMAIL)
PRESENT OCCUPATION
(COMPANY OR ORGANIZATION NAME) (TITLE OR POSITION)
(STREET) cy) (STATE) (ZIP CODE)
(PHONE) (EXT)) (FAX) (EMAIL)

SPONSORS
Letters of recommendation are required from two or more members (any grade) for sponsorship of Grade of Senior Member. Letters must be sent
by each sponsor directly to The Radio Club of America, Inc., 10 Drs James Parker Blvd — Ste 103, Red Bank, NJ 07701-1500. List Sponsors below:

1. 4.
2. 5.
3. 6.

Mail this application with the $40 initiation fee to cover the cost of the Senior Grade Certificate and Pin (which will be mailed to the address indicated above).

[0 Check enclosed [ International Money Order enclosed [0 Traveler's Check enclosed [J Credit Card

Visa M/C Amex Card number

Exp. date Amt. $

Signature Billing address for credit card

(The charge could appear on your statement as Marketing Connection)

All monies to be issued in U.S. funds, drawn on a U.S. bank. International money orders and traveler’s checks are accepted in U.S. funds,

payable in the U.S. Checks should be made payable to The Radio Club of America, Inc. (more) 2>

The Radio Club of America, PO Box 621074, Littleton, CO 80162-1074
303-948-4921 = Fax 303-972-1653 = karen@radioclubofamerica.org = www.radioclubofamerica.org




EDUCATION

Institution Level Achieved Date Field

MANAGERIAL, PROFESSIONAL AND TECHNICAL EXPERIENCE
RELATING TO ELECTRONIC COMMUNICATIONS

PUBLICATIONS OF SCIENTIFIC OR PROFESSIONAL PAPERS, BOOKS OR ARTICLES
RELATING TO ELECTRONIC COMMUNICATIONS

OTHER BACKGROUND
RELATING TO ELECTRONIC COMMUNICATIONS

Professional Awards

Professional Engineer’s License(s)

Other Professional Society Affiliations & Grade of Membership

Current Amateur Radio Call Sign

Other FCC Licenses Now or Previously Held

FOR OFFICIAL USE

Date Application received: Amount of Fee Received:

REV-042007

Date Approved by Board: Certificate & Pin issued on:




RadioCompass:
Online Maps

RadioSoft proudly introduces RadioCompass® Online Maps, the
industry’s first browser-based spectrum mapping and maintenance
application. It's fast and easy. Just create your map, download or print
and then store for future use. You can even revise stored maps utilizing
the most up-to-date data. Powerful features include the ability to:

Search FCC databases for location coordinates, height, power
and frequency
Create and modify new station data

» Overlay features such as roads, county lines, city and town
names, terrain, population density, or land use

» Adjust predicted field strength method

» Specify receive antenna height above ground level for mobiles,
portables or ground based towers

Choose matrix map extents
» Change field strength units
» Customize field strength color tables

Create radio path profiles with the most up-to-date terrain
data and field strength cross-plotted against terrain

R LT

/‘”“n
Basic Contour Map  $35

Shadow Depth/Loss $65
Longley Rice Propagation Maps $199

To find out more contact RadioSoft at
1-800-RADIO95 or visit www.radiosoft.com.
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THE OPTIONS OTHER E911 AND RADIO DISPATCH SYSTEMS
CHARGE YOU FOR WE BUILD-IN AT NO EXTRA CHARGE.
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The built-in

MEDIC
i spots trouble
<= down to the
2 component
level. It can be used remotely even by
technicians back at our factory. This
could mean a 50% savings in support.

Our built-in Screenmaker easily
customizes
any screen to
meet your
needs. Buttons
can be easily
resized, moved and changed.

MODULAR COMMUNICATION SYSTEMS, INC.

The UltraCom™ E911/Radio Dispatch Console System
comes complete with all its features built-in. Uniike the
competition, this is not a stripped-down system with loads
of expensive options to make it complete. Our built-in fea-
tures and free software upgrades save you big money.

If you choose to buy the E911 or Radio component
separately you also get the software for the other compo-
nent at no extra cost, just add minimal hardware to save
as much as 50%.

UltraCom is an all digital, 32-hit Windows, single
application system. Telcordia and NENA compliant han-
dling both E911 and ADMIN lines. Built from the ground up
by us - not a collection of older systems.

Contact us today to find out just how much money
you will save by eliminating all those pricey options.

Moducom holds many state & government contracts.

&
moblUlcom

COST EFFECTIVE NOW.
MORE COST EFFECTIVE OVER TIME

13309 SATICOY ST. NORTH HOLLYWOOD, CA 91605. E-MAIL:

System pro-
gramming
changes can
be made by -
the customer =
instead of expensive factory program-
mers. This makes it a snap to change
levels, add cards and enable new
features.

Demo our cost saving system software
and request or download a brochure at
www.moducom.com or call us at:

818-764-1333

moducom@1lx.netcom.com



