American Institute of Aeronautics and Astronautics

Dear Tucson,

I am very excited to announce the official start of
our 2005-2006 season. Over the past few months, our
section's board has seen several changes. Most notably,
Kevin Kremeyer is stepping down as Section Chair.
Kevin has served the Tucson section for many years, and
his absence leaves a void that will be difficult to fill.
Thankfully, he has agreed to stay on as Past Chair.
RegionVI Director, Joe Morano, has askedKevin to
serveas the Regional Deputy Director for Technical
Activities, One of the responsibilitiesof this positionis
to encouragesections to nominate members for
Technical Committees at the National level.
Nominationsare due on Novemberl, and we will be
looking within the section to identify some good
Nominees. Members under age 35 are strongly
encouragedo participateand do not countagainstthe
TC's memberlimits. Thus, it is with a bittersweet
excitement that I take on the reins of Chair. We plan to
acknowledge Kevin more formally at our next section
event, and I hope you will be able to join us in thanking
him for his dedication and service.

Jodi Horton has stepped down as our Section
Treasurer. Jodi has been an incredibly valuable member
of our team. We will miss her. Patrick Craine has
picked up the Treasurer's responsibilities. Patrick is
currently a graduate student at the University of Arizona
while on leave from his position as an engineer at
Raytheon Missile Systems, and has been on the board
for a little more than a year. Sara Falconer will stay
on as our Pre-College Outreach and Education Chair.
This past year Sara organized our most successful Kids
Club to date, and is working on 2005/2006 sessions as
this goes to print. Patrick Haley returns as our Young
Professional Chair. Patrick organized several events this
past year, including the Titan Missile Museum Tour,
which took place during the Joint Propulsion
Conference. John Madden has agreed to continue to be
our newsletter editor. John has given so much of himself
over the years to produce these newsletters and we are
very lucky to have him on our team.

One of our goals this year is to increase our
Section's visibility, and to this end, Frank Manning has
designed an excellent Webpage for us. We hope to use
this web site as a source for all Tucson AIAA related
information. Past, present, and future events will be
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archived for immediate accessibility. The web site is
"http://home.earthlink.net/~frankmanning/"

Finally, we have been fortunate enough to add a
few new members to our board. Doug May has recently
moved to Tucson from Utah where he was an engineer at
Thiokol. Our second new member, George Platonitis, is
currently working at the University of Arizona in the
Aerospace and Mechanical Engineering Department.

If you are interested in getting involved more
directly with the section, we are always looking for more
people to join the board. We are in need of a Secretary
and a Membership Chair, and can always use new
ideas. We are currently setting up the 2005/2006
schedules and are considering another trip to the Barry
Goldwater Gunnery Range, an AIAA family picnic,
and a we have a few lectures in mind, on a variety of
topics. This is YOUR section, so please feel free to
contact us with your advice and suggestions for these
events. Let us know what we think about our programs,
and how they can be improved to better serve the
Section. Give us feedback - we pledge to do our best to
bring you the types of opportunities you are looking for.
I am really looking forward to this year and I am eager
to see you all at our next event.

Best wishes,
Section Chair
Matthew J. Angiulo

Tucson Section Officer Roster 2005-2006
E-mail: tucson_aiaa@yahoo.com
Section Chair: Matthew J. Angiulo
Secretary: Vacant
Treasurer: Patrick Craine
Precollege Outreach/Education: Sara Falconer
Young Professionals: Patrick Haley
Military Liaison: Ed Palanek
Newsletter Editor: John Madden
Webmaster: Frank Manning
Membership: Vacant
Career Enhancement: Vacant
Advisors: Doug May, George Platanitis
Past Chair: Kevin Kremeyer
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Kids Club: Sara Falconer
We arenow acceptingapplicationdrom kids age8 to 12
for the 2005/2006Kids Club.! We will onceagainbe
working in conjunction with the University of
Arizona/NASA Space Grant Consortium, who
generouslyallows us to meetin their facility.!!Several
exciting sessionhavealreadybeensetup, includingthe
everpopularrocketbuild andlaunch.!This year,we will
also be taking participantsout to the Pima Air and
Space!Museunfor a private!touranddiscussion.Other
sessionarestill beingconfirmed,If AIAA memberdn
the Tucsonareahavean idea, pleasegetin touchwith
Sara Falconer, Pre-College Outreach Coordinator.!
! Kids Club hopesto fosterinterestin scienceand
mathin!local areakids. The programis designedasan
educational, thought provoking and a really fun
alternativeto bad Saturdaymorning cartoons.Sessions
are held!oncea month,on Saturdayfrom 9amto noon.!
Datesare:! September24, October29,!'Novemberl9,
January21, Februaryl8, March 25 and April 22. The
programcosts$35,which includesall materials supplies
andadmissionfeesfor the entire 7 weeks.!Scholarships
and applicationsare available by sendingan email
to'TucsonKidsClub@aol.conds

AIAA Educator Workshop: Sara Falconer
"Passport to the Future"

Tucson hosted the 41st annual Joint Propulsion
Conference and Exhibit in July, with international
participation. In conjunction with this prestigious event,
AIAA sponsored an educator workshop entitled,
"Passport to the Future." Educators from around the
country, with an interest in aerospace engineering and
science, attended the 3-day workshop. They had the
opportunity to network with other educators, as well as
professionals in the industry. Sally Ride was an
inspirational keynote speaker and set the tone for the rest
of the workshop.

Don Miller, of Penske Racing South, spoke to
participants about auto racing as a technical sport and his
passion for the education of students who can become
creative and talented engineers and scientists. Mr.
Miller talked about various fields of science and
engineering used at Penske Racing as well as some of
the current innovations in technology. He also told
participants about some of his recent inventions and
technology transfer between the sport of auto racing and
NASA.

Various break-out sessions were held, including
"Moon Madness,” "Rockets: What Humans Need When
We Want to Kick-up Moondust," "A World In Motion:
Glider Building 101," and "Space: No Shoes, No
Shower...No Problem!"

Educators had the chance to talk to professionals
from Raytheon and the Pima Air and Space Museum at
morning breakfasts and were encouraged to visit the
exhibits at the JPC. Lunch on Tuesday, was sponsored
by AIAA Public Policy and the speaker was a high
school student named Mike Owens, who is the Youth
Representative to Governor Janet Napolitano’s
Education Task Force.

The workshop concluded with a lively and diverse
panel of five successful women who are engineers at
Raytheon. The discussion focused on their backgrounds,
(some were surprisingly humble), how and why they
came to choose engineering, and where they are now.
These amazing women are giving back to the
community through various volunteer activities, and are
passionate about promoting math, science, and
engineering to our youth. All of the educators were
energized and enthusiastic to see that the fruits of their
labor really do pay oft!

It was a wonderful opportunity for AIAA to reach
out to teachers and show them some of our amazing
resources. Plans are already underway for next year's
"Passport to the Future" at the 42nd annual JPC, which
will be held in Sacramento, CA. 38

The 41st Joint Propulsion Conference:
Doug May

The 41% Joint Propulsion Conference and
Exhibit was held at the Tucson Convention Center July
10-13, 2005. Sally Ride, the first American woman in
space, gave the keynote address. This was a large
conference with over 1000 attendees and a variety of
propulsion topics covered.

There was a discernable focus on electric
propulsion systems for space applications and another on
concepts for a space system derived from Space Shuttle
components. Meeting the requirements of the Space
Exploration Vision was a prominent topic. A version of
Shuttle derived vehicles can be found on
www.safesimplesoon.com. ATK Thiokol produced this
site, but these and similar concepts have been developed
by a collaborative team comprising Johnson Space
Center, Marshall Space Flight Center, Kennedy Space
Center, ATK Thiokol, Lockheed Martin Space Systems
Company, The Boeing Company, and United Space
Alliance. Take a look at this site to see concepts that
were center stage at the conference.

Students actively participated in the conference.
An example was the presentation of Stanford’s hybrid
sounding rocket project. They have flown their vehicle
at Edwards AFB and have achieved considerable
success.
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Shown below is a picture of the airplane with drop
vehicle attached.

In conjunction with the conference, AIAA held
the annual Regional Leadership Conference, and after
hours activities were very popular. One of these was a
special tour of the Pima Air & Space Museum for
attendees. 38

PCC Team Competes at Aerial Robotics
Competition: Frank Manning

Amidst patches of early morning fog, a series of
computerized ground stations are lined up in an open
field, as competition gets under way for the International
Aerial Robotics Competition on July 21. That annoying
fog turns out to be a lucky break for one team from Pima
Community College of Tucson, Arizona.

I was fortunate to be able to go to the competition
this year, which was held at Fort Benning, Georgia. Due
to a shortage of funds, I was the only person on the PCC
team who was able to attend. That's what I get for
flunking out of Fundraising 101. For awhile I was afraid
our team would set the record for the smallest team, but
it turns out that there have been several years where one-
person teams competed at the contest.

The competition has been held annually for about
15 years. This was the fourth time I attended, and second
time as a competitor. | was on the UA team at the 2004
competition.

The rules are as follows. An unmanned air vehicle
is required to fly a prescribed 3 km course to a specific
GPS waypoint, which is located in the vicinity of a
group of 16 buildings. At a random location, within 100
m of the waypoint, a known symbol is attached to one of
the buildings. The vehicle is required to identify the
building, as well as at least one open portal on the
building. Then the system must somehow enter the
building through a portal and search for a target inside
the building.

Either the air vehicle itself may enter the building,
or sub-vehicles can be detached to enter the building. In
any case, all vehicles must be totally autonomous.
Except for takeoff, no human interaction is allowed i.e.
no joysticks, no mice, no buttons, no nothing. Any
number of computers can be used in the air or on the
ground, but the cardinal rule is, no human interaction is
allowed once the system is switched to autonomous
mode.

The rules don't specify what type of vehicle to use.
Most teams are using helicopters. A few teams,
including ours, are using airplanes. Our approach is to
use an airplane with a tailless delta wing configuration.
The airplane carries a separate drop vehicle shaped like a
missile for maneuverability. After release, the drop
vehicle is intended to glide to the portal and inject a
separate ground rover into the building.

The mission is a difficult one. After five years of
trying, no team has come close to completing the full
mission. A total of five teams have flown the 3 km
ingress (so-called Level 1), Georgia Tech has managed
to locate the symbol and portal (Level 2), but no team
has gone beyond that point.

But on July 21, as the competition gets started,
only three teams have accomplished Level 1 to date.
Level 1 is what the PCC team has focused on and we're
the first team to fly.

Step one is to download GPS waypoints to our
autopilot. Now Murphy decides to show me who's boss.
As 1 connect a laptop to the autopilot, I notice the
autopilot has started rebooting itself repeatedly. This is
the first time I've seen the problem on our system, but I
have heard of the problem happening on another system
due to using a battery with a voltage that was too low.

So I changed the battery. That appeared to fix the
problem and I'm able to download waypoints. I put the
old battery on charge, but it looked like it was fully
charged. I still don't know what caused the original
problem.

On to step two, [ verify the operation of the kill
switch. This is a separate system to kill the propulsion
system, and is a safety device specifically required by
the rules.

Murphy makes another appearance. The motor
controller won't initialize. That means we can't start the
motor. Without the motor we can't fly, much less
demonstrate the kill switch to the judges.

Now Mother Nature decides to show Murphy
who's really boss, the fog starts getting worse and the
judges decide to suspend the competition. This is a
stroke of good fortune for PCC because the suspension
allows me more time to fix the controller problem. Each
team gets only four attempts and you get only 15
minutes per attempt to get started.

After fiddling with the wiring harness, the
controller suddenly starts beeping to signal that it's come
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to life. About this time the fog lifts and the contest is
back on. The kill switch works like a charm and I
breathe a sigh of relief. Now we're ready to launch.

Fortunately for us, the contest organizers have
been very accommodating to our microscopic team size
and one of the judges (Don Lacey) has volunteered to fly
the air vehicle up until it's switched to autonomous
mode. I handle the hand launch and kill switch and he
handles the takeoff. Takeoff and climb out go
beautifully. On switching to autonomous mode, the
vehicle starts a roll oscillation that gradually gets worse
and apparently prevents the vehicle from tracking GPS
waypoints.

After perhaps 10 to 15 seconds the amplitude of
the oscillation gets large enough to roll the airplane on
its back. We switch back to manual control. The same
thing repeats itself during subsequent attempts. No Level
1 this year, but at least we fly under computer control.

Later that day a couple of other teams do manage
Level 1. The Simon Fraser University team flies a
helicopter for Level 1 and does an outstanding job.
Virginia Tech, which has a large and well-funded team,
attempts Level 1 with a couple of vehicles, an airplane
and a helicopter. The airplane attempt ends in a crash,
but the helicopter is successful. The success is
particularly noteworthy because this is Virginia Tech's
first year.

No team accomplishes Level 2 or higher this year.
Georgia Tech is still in the lead, having flown Level 2 at
the 2003 competition. All in all, the competition was a
great experience. We have a good foundation for next
year, with an air vehicle and sub-vehicle that both fly
well, are easy to build and are stable and controllable
under manual control. 38

Titan Tour: Patrick Craine

This past July, in conjunction with the Joint
Propulsion Conference, AIAA held the annual Regional
Leadership conference (RLC) in Tucson. The Tucson
Section volunteered to organize a special tour of the
Titan Missile Museum for those who wanted to attend.
This event ended up being more popular than expected
as increasing numbers of RLC attendees registered for
the tour. The Tucson Section reserved three vans and
hosted over thirty guests from the conference. We were
particularly pleased to achieve 100% attendance from
the members who signed up.

First, each group watched a video, which
highlighted the significance of the Titan II program. The
video also described some of the safety precautions for
entering the silo. Everyone was then issued a hardhat
and the tour began with a walk around the surface
facility. The entire site has been maintained largely as it

was when the silo was operational. The only exceptions
were the addition of static displays of missile
components and support vehicles. Next, we entered the
silo, proceeded through a series of three eight-ton blast
doors, and gathered in the control room for a mock
missile launch. At that point, we went on to the missile
itself. We viewed it from the third level of the silo, as all
tours do, but then our group had a special treat in store.
The Tucson Section arranged for a trip down to the
seventh level, beneath the missile itself. Everyone's face
showed utter awe as they stared up at the missile from
below. It is only from this perspective that the size and
sophistication of the Titan II can be appreciated.
Although this was the highlight of the tour for everyone,
we continued on to see the spartan living quarters before
concluding back on the surface.

The museum, tour guides are all volunteers and
many worked on the Titan II as part of their military
careers. They were extremely friendly and expertly
answered our numerous questions without hesitation.
We extend our thanks to the folks at the Titan Missile
Museum for providing our large group with such an in-
depth tour. 36

Renew Your Membership Today: Your most
important connection to the heart of aerospace.

AIAA professional membership helps you
achieve your goals throughout your career and offers
you an active role in the future of the aerospace
profession.

Benefits include: direct access to the latest
technical information; comprehensive information
resources and research services that save valuable time
and money and provide you with a competitive edge;
endless opportunities to advance your career and
establish important professional contacts; a voice on
legislative and regulatory policies affecting the
aerospace industry; industry-wide recognition of your
accomplishments and commitment to aerospace.

Visit www.aiaa.org to renew your membership
today! 38
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