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NASA/JPL-CALTECH IMAGES,
ARTIST'S CONCEPTION

First Images: NASA has released
dazzling images taken by the
newly named Spitzer Space Tele-
scope (above). The image of the
spiral galaxy Messier 81 (top
left) compares a short-wave-
length infrared view (top left of
image) with a view taken with the
multiband imaging photometer
and the infrared array camera.
The top right image shows the
stellar winds from an otherwise
hidden newborn star called
HH46-IR. The bottom left image
shows Comet Schwassmann-
Wachmann 1. The bottom right
image shows dark globule in the
emission nebula 1C1396.

NASA Renames SIRTF for Princeton Astrophysicist

MILESTONES

NASA has renamed its Space Infrared
Telescope Facility and released the first
images from the spacecraft.

NASA announced Dec. 18 that the
telescope now will be known as the
Spitzer Space Telescope after the late
astrophysicist Lyman Spitzer, who
served on the faculty of Princeton Uni-
versity for nearly 50 years and died in
1997.

The new name was selected from
more than 7,000 entries submitted in a
NASA contest.

The spacecraft, launched in August,
is designed to study the universe in the
infrared spectrum and was built by
Lockheed Martin Space Systems of
Sunnyvale, Calif. It is the fourth of
NASA’s Great Observatories, which in-
cludeé the Hubble Space Telescope,
Chandra X-ray Observatory and Comp-
ton Gamma Ray Observatory.

i DELTA 4 HEAVY LAUNCH VEHICLE

Boeing Co., Chicago, rolled its first
Delta 4 heavy launch vehicle to the
launch pad at Cape Canaveral Air
Force Station, Fla., in advance of a mid-
summer demonstration launch.

The Delta 4 heavy is the largest of the

'

Boeing family of launch vehicles devel-
oped under the U.S. Air Force’s
Evolved Expendable Launch Vehicle
program. The vehicle is comprised of
three common booster cores bolted to-
gether. Each booster core contains a
Boeing RS-68 main engine. Each Delta
4 heavy can loft up to 13,130 kilograms
to geosynchronous transfer orbit.

The Air Force is funding the demon-

_stration launch, which will carry a test

satellite to gather performance data.
The first two government missions are
scheduled for 2005.

B EXPERIMENT RE-ENTERS ATMOSPHERE

An experimental satellite built and op-
erated by the University of Colorado at
Boulder re-entered the Earth’s atmos-
phere Dec. 3 after nearly six years in orbit.

The Student Nitric Oxide Explorer,
launched in February 1998, was developed
at the university’s Laboratory for Atmos-
pheric and Space Physics for $5 million.
The explorer was one of three spacecraft
selected under a Universities Space Re-
search Association program in 1994 for
NASA’s Student Explorer Demonstration
Initiative. More than 100 students were in-
volved in the design and construction of
the satellite.

The Student Nitric Oxide Explorer
measured nitric oxide in the upper at-

mosphere and its effect on the ozone lay-
er, the intensity of X-rays from the sun,
and ultraviolet light from Earth’s aurora.
About 60 students participated in the on-
campus control of the spacecraft during
its lifetime.

i ASTRONAUT SETS RECORD

Michael Foale has set the record for
most days in space by a U.S. astronaut,
NASA announced.

Foale, the commander of Interna-
tional Space Station Expedition 8, sur-
passed the previous U.S. record of 230
days, 13 hours, three minutes and 37
seconds, held by astronaut Carl Walz,
Dec. 8.

Foale has been a member of six
space shuttle crews and two space sta-
tion crews and also was a flight engi-
neer aboard the Russian Mir space sta-
tion in 1997. By the time Foale returns
to Earth in April, he will have spent 375
cumulative days in space.

Foale’s Expedition 8 crewmate, Russ-
ian cosmonaut and flight engineer
Alexander Kaleri, will have logged 610
days in orbit on four flights by the end
of the current mission, placing him fifth
on the all-time space endurance list.
Russian cosmonaut Sergei Avdeyev
holds the all-time record with 748 days
accumulated on three flights.

Students Tapped
For Microgravity
Experiments

EDUCATION

NASA selected 69 teams from U.S.-based
universities to perform experiments
aboard an aircraft the agency uses to sim-
ulate weightlessness.

The Reduced Gravity Student Flight Op-
portunities Program allows undergraduate
students to propose and fly reduced-grav-
ity experiments. The experiments take
place aboard NASA's KC-135A aircraft,
known informally as the vomit comet,
which is based at Johnson Space Center in
Houston.

Each student team will spend nine days
at Johnson, where they will attend briefin-
gs and undergo physiological training be-
fore their flight. During the flight, the KC-
135A flies a series parabolas over the Gulf
of Mexico that creates a weightless envi-
ronment that lasts about 25 seconds.

The first of the university flights is sched-
uled to take place in March, with flights
running through July.

5 NASA SEEKS TEACHER ASSISTANCE

NASA has selected 14 teachers for a pro-
gram that develops educational materials
for students based on the work of ongoing
NASA missions and programs.

The Structure and Evolution of the Uni-
verse Educator Ambassador Program, en-
tering its third year, is focused on teaching
students about exotic forms of energy and
matter in the universe. The teachers cho-
sen for the program will undergo a 10-day
seminar on high-energy and gravitational
way astronomy at Sonoma State Universi-
ty in Rohnert Park, Calif., and Stanford
University in Palo Alto, Calif.

During the program, the teachers will
work with scientists involved with several
NASA missions and programs, including
the Gamma-ray Large Area Space Tele-
scope, XMM-Newton, the Galaxy Evolution
Explorer and NASA’s High Energy Astro-
physics Science Archive Research Center.

The materials they produce will be test-
ed in classrooms and then distributed na-
tionwide through workshops at the state,
regional and national levels.

B 11TH GREAT MOONBUGGY RACE

NASA is accepting applications for its
11th Great Moon Buggy Race. The compe-
tition, scheduled to take place in April,
challenges high school and college stu-
dents to design, build and race human-
powered moon buggies over a simulated
lunar terrain.course at the U.S. Space &
Rocket Center in Huntsville, Ala.

The event, sponsored by NASA’s Mar-
shall Space Flight Center in Huntsville,
was inspired by the NASA team that de-
signed and built the lunar rover vehicle
used by Apollo astronauts on the moon.

In 2003, 55 teams from 20 states and
Puerto Rico competed, with prizes award-
ed for the fastest vehicle and for the entry
judged to have come up with the best tech-
nical solution for navigating the simulated
lunar surface.
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WORLDWIDE NEWS

CIVIL SPACE
Financing Failure Affects Contract

The European Space
Agency'’s failure to win
government approval
of the financing need-
ed for the Ariane 5 sup-
port program will de-
lay the signing of a
multibillion-euro con-
tract for Ariane 5 rock-
et production. A deci-
sion on a separate $400
million proposal to op-
erate Russia’s Soyuz
rocket (right) from Eu-
rope’s launch base in
French Guiana was
also delayed.

See story, page 3

8 India: India has agreed to launch Israel’s $14 million
Tauvex space telescope.

8 Japan: The launch of three satellites will be delayed
pending the outcome of an investigation into the cause
of an H-2A rocket failure.

17 Europe: Assembly of the 3.5-meter mirror for the
Herschel infrared science satellite is complete.

17 Japan: Japan’s overall 2004 space budget will be
272.4 billion yen, a 0.3 percent reduction from 2003.
20 U.S.: NASA wants to know why its Terra Earth observ-
ing satellite shut down temporarily in December.

MILITARY SPACE
Pentagon Procurement Criticized

The Pentagon is reviewing how it procures com-
mercial satellite capacity in response to a report
that criticizes those procedures as uncoordinat-
ed, frustrating for military commanders and
overly expensive. See story, page 6

20 U.S.: The Air Force will continue funding of the Fence
space surveillance system.

BUSINESS

FCC Divided on Media Consolidation

Despite approving News Corp.’s purchase of
Hughes Electronics Corp., U.S. telecommunica-
tions regulators at the Federal Communications
Commission (FCC) remain deeply divided about
the wisdom of media consolidation.
See story, page 14

REMOTE SENSING
Imagery Aids Species Discovery

NASA satellite imagery combined with field data
gathered as far back as the 1800s has helped sci-
entists discover seven new species of
chameleons on the island nation of Madagascar.
See story, page 16
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- ESA ARTIST'S CONCEPTION
More Than Expected: According to new European Space Agency estimates, getting the first Automated Transfer Vehicle (above) prepared for
launch will cost 200 million euros more than expected.

ATV Overrun, Shuttie Fleet Grounding
Boost European Space Station Gosts

PETER B. de SELDING, PARIS

tion are likely to cost $600 million more than

planned due to mounting cost overruns in an un-
manned cargo vehicle and because of NASA’s revised
space shuttle launch schedule, which will delay the de-
ployment of Europe’s habitable laboratory, according to
European government officials.

The new cost estimates were delivered to European
Space Agency (ESA) governments Dec. 17-18 during a
closed-door session of ESA’s ruling council at the agency’s
headquarters here.

One European government official said several govern-
ment delegations were left nearly speechless by the size of
the overruns, even if they knew the program’s cost had
burst through its earlier budget ceiling.

“It was shocking news, and it leaves us wondering
whether we will end up spending all our resources on

E urope’s contributions to the international space sta-

building station hardware, with nothing left over for actu-
ally using the facility,” this official said.

2004 was to have been Europe’s big year for the station.
The Automated Transfer Vehicle (ATV) was to have made
its first launch in September, carrying thousands of kilo-
grams of fuel, water and other supplies to the orbital com-
plex following a launch on an Ariane 5 rocket.

In October, Europe’s Columbus Orbital Facility, a habit-
able laboratory that is Europe’s most visible contribution
to the station, was to have been launched aboard a U.S.
space shuttle.

But European officials now acknowledge that neither
event will take place in 2004. The Columbus laboratory,
which is nearing completion, will be put into storage as
NASA revises the space shuttle’s manifest in the wake of
the February 2003 loss of the Columbia orbiter.

Keeping Columbus development teams in place to ac-
company the laboratory and manage its early operations,

See EUROPE, page 3
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Mars Express’ Main Mission Begins

Preparations for the main Mars Express mission begin
while European scientists continue to search for signs
that the Beagle-2 lander (left) made it safely to the red
planet’s surface.

& See story, page 6
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Behind the Scenes
Senior Space Technology Editor Frank
Morring, Jr., (right) levitates on NASA’s
KC-135A reduced gravity aircraft dur-
ing a flight dedicated to experiments
designed by college undergraduates.
With him is John Yaniec, lead KC-135
test director at Johnson Space Center
in Houston. NASA will retire the
KC-135A this fall and begin using a
modified U.S. Navy C-9 to test hard-
ware designed for microgravity, train
astronauts and offer students a chance
to sample one of the more exciting
aspects of a career at NASA (see p. 31).




Hands On

Microgravity rides on NASA KC-135 lure
engineering students to aerospace work

FRANK MORRING, JR./HOUSTON

graying NASA gives under-
graduate engineers a taste of
space in hopes they’ll make
a career of it. Microgravity
: A flights on aircraft for student
experlments are used as a no-strings
enticement to promising candidates.

For six weeks this year, four days a
week, a half-dozen two-person student
teams have donned flight suits for 1.5-
hr. flights on NASA's KC-135A reduced-
gravity aircraft. While on board they go
“weightless” for 20-25 sec. at a time, 30
times or more, as the 40-year-old plane
arcs through 8,000-ft. parabolas over the
Gulf of Mexico.

The students have won the right to fly
by proposing, building and demon-
strating experiments that test something
in the microgravity environment the KC-
135 produces at the top of the parabo-
las. Many get college credit for the work,
which mimics real-world testing carried
out on the same airplane for Interna-
tional Space Station and space shuttle
applications. Most of the students have
a blast, too.

“WE STARTED FLYING students in 97,
and the objective has always been to
[foster] interest in science and technol-
ogy and to show there are some inter-
esting things they can pursue,” says
Donn Sickorez, university affairs officer
at Johnson Space Center. “We know it’s
a long haul if you’re studying engineer-
ing and technology.”

Former JSC Director George Abbey
launched the student flight activity af-
ter learning of a similar program run by
the European Space Agency. Like many
high-technology operations in the U.S.,
NASA faces a demographic wall of re-
tirements, while university enrollment
in science and engineering disciplines
declines.

Interest in the program has built over
the years to the point that in 2003 about
70 teams flew of the 110 that proposed
experiments. Overall, more than 2,000
students have flown. The idea is not to
push the frontiers of science, but to give
undergraduates a realistic view of one of
the more exciting aspects of NASA work.

“If you’ve got a good solid science
proposal you’ve got a good chance of

www.AviationNow.com/awst

flying,” says Sickorez, who co-manages
the student program with John Yaniec,
NASAs lead KC-135 test director.

For the Massachusetts Institute of
Technology team headed by Air Force

"ROTC (Reserve Officer Training

Corps) cadet Michael Heiman, the par-

then measure how quickly the subject
was able to regain level flight using only
the simulator’s instruments and the hap-
tic vest. The computer activated the vest
on random runs as an experimental con-
trol, and recorded the recovery time with
and without it for analysis.

Before the MIT gear could fly, it had
to past muster in a test-readiness review
conducted by the pilots, test directors,
flight surgeons and NASA safety per-
sonnel from JSC and Ellington Field
here, where the KC-135 is based. Stu-
dent teams answered pointed questions
from the group of about 15 reviewers,
and promised to fix shortcomings be-
fore their flights. The MIT experiment
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Test Director Dominic Del Rosso oversees MIT students Michael Heiman (center) and Bo Shi
as they use microgravity and a flight simulator to test haptic input for emergency recovery.

abolic flights offered a chance to see if
technology designed to help Air Force
fighter pilots overcome spatial disori-
entation could also serve general avia-
tion. Heiman and classmates Bo Shi,
Craig Morales and Suzanne Lo built a
portable flight simulator around a com-
mercial software package, and NASA
provided the spatial disorientation.

THE MIT EXPERIMENT consisted of a pi-
lot’s seat and controls in front of a note-
book computer running the simulator.
The test subject and backup/assistant
both wore vests fitted with vibrating but-
tons in four columns, linked to the sim-
ulated flight instruments to provide a
haptic indication of the pilot’s attitude
relative to the simulated ground. Pitch
up, for example, and the vest sent vibra-
tions up the subject’s back.

The experiment’s software was set to
throw the simulator into an unusual at-
titude with the onset of microgravity, and

needed only a couple of sharp edges cov-
ered with tape, but some experiments
required more work before they could
be loaded.

The students got a real-world lesson
in flightline safety when a 916-in. wrench
socket came up missing after loadout.
Lead test director Yaniec ordered the
students to find the missing hardware,
which could become a deadly missile
during parabolic flight, and warned that
the next morning’s flight would be can-
celed if it weren’t found. Ultimately the
socket turned up on the end of an ex-
tender that had already been stored in
its toolbox, and the flight was cleared.

Each team consists of four flyers, plus
ground personnel where needed, and
each experiment flies twice with differ-
ent student operators. Heiman and Shi
took the first flight, following extensive
briefings on flight safety and motion
sickness. Using a laminated checklist,
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they activated the test equipment in the
padded interior of the KC-135, swelter-
ing in the Texas heat with haptic vests in
place under their flight suits.

In all, seven teams made the flight,
plus test directors, photographers, a
flight surgeon and Sickorez. After take-
off the teams were released from seats
in the back of the plane to ready their
experiments, and Heiman buckied him-
self in at the controls of the simulator
while Shi took a position in front of
him.

“My role is to basically oversee the
experiment, and if any computer prob-
lems come up, fix them as fast as possi-
ble,” said Shi. “But hopefully that won’t
happen.”

When the plane reached its restrict-
ed operating area over the Gulf, the pi-
lots began flying parabolas, beginning
with a series of 11. Yaniec shouted cues
to the students—*“five seconds” as the
plane reached the top of the parabola,

and “feet down” when gravity was about
to return.

Shi activated the experiment, and then
took advantage of the microgravity to
dangle from a safety strap, feet floating
in front of him, while Heiman flew the
simulator. A fixed video camera record-
ed the activity over Heiman’s shoulder.

In flight the sensation of weightless-
ness comes on gently as the pilots push
the plane over the top of the parabola.
Students not actively involved in oper-
ating equipment quickly learned to take
advantage of their short time in free-fall,
bouncing off the ceiling and turning a

few tentative somersaults. But there is”

a payback at the other end of the
parabola when gravity resumes, then in-
creases to about 1.8g at the pull-up.
Despite the lectures about prevent-
ing motion sickness, and the anti-nau-
sea drugs administered before the flight,
Shi soon learned why the KC-135 is
nicknamed the “Vomit Comet,” as did
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this Aviation Week & Space Technology
editor. Heiman fared better from his sta-
tionary position behind the simulator
controls, although in the end he too suc-
cumbed.

“At one point I actually felt like I was
upside down,” he said. “We wanted spa-
tial disorientation, and we certainly got
it.”

AT A POST-FLIGHT debriefing for all of
the student teams, Heiman and Shi pos-
tulated that their vests, worn tight to en-
sure they would feel the vibrations, had
been too tight. Morales, the next day’s
test subject, slept in his vest to accustom
himself to it, and wore it looser during
the flight. The team also glued Velcro
to the computer keys needed to oper-
ate the experiment, on the theory that
touch typing would eliminate the need
for the rapid head movements that can
cause motion sickness.

The modifications apparently worked,
and Morales got through his flight with-

Full Service

NASA gaining confidence it can use robotics
to service Hubble—for at least $1 billion

FRANK MORRING, JR./WASHINGTON

ASA is moving ahead with the

sole-source procurement of a

Canadian robot to service the

Hubble Space Telescope, gain-

ing confidence the Interna-
tional Space Station (ISS) technology
can perform all of the tasks shuttle-
launched astronauts were scheduled to
do before the Columbia accident
changed everything.

The U.S. agency is negotiating with
MD Robotics, a MacDonald Dettwiler
unit located in Brampton, Ontario, for a
version of the Special Purpose Dexter-
ous Manipulator (SPDM) the company
developed for the ISS. The SPDM would
be the business end of a throwaway mod-
ule designed to replace batteries and gy-
roscopes, pull old instruments and install
new ones before plunging to a targeted
reentry over the Pacific.

Administrator Sean O’Keefe says the
mission would cost $1-1.6 billion if
NASA decides to go through with it. For
now the agency has decided only to push
for a critical design review early next
summer, and to amend its Fiscal 2005
budget request later this month to ac-
count for the ongoing work.

But on the basis of tests conducted with

the high-fidelity Hubble mock-up at God-
dard Space Flight Center, Md., NASA
engineers and astronaut robotics opera-
tors believe it is at least possible the ro-
bot will be able to carry out the full serv-
icing mission planned prior to the Feb. 1,
2003, Columbia disaster.

“We don’t see anything that would in-
dicate that doing the full mission is a
much bigger effort than doing some less-
er capability, and as a consequence we’ve
decided to continue to pursue the full
mission,” says Alphonso V. Diaz, NASA’s
newly named science associate adminis-
trator, stressing that no decision to mount
a robotic mission had been taken.

Without servicing, battery and gyro
failure probably will disable the space-
craft by 2008, although Hubble program
engineers are developing life-extending
operations techniques to forestall that
date. Nor is it clear whether a servicing
mission can repair a key instrument on
the telescope that failed Aug. 3.

An apparent problem with the back-
up 5-volt DC-DC power converter on
the Space Telescope Imaging Spectro-
graph (STIS) sent the instrument into a
suspended mode. The primary convert-
er malfunctioned in 2001. Although the
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shutdown did not affect the spacecraft’s
Advanced Camera for Surveys (ACS),
Near Infrared Camera and Multi-Object
Spectrometer (Nicmos) or the Wide-
Field Planetary Camera-2 (WFPC-2), it
robbed the telescope of about 30% of its
observational capability.

But if the full servicing mission can be
carried out robotically, it will leave the
telescope with new batteries and gyros
and replace WFPC-2 and the disused
Corrective Optics Space Telescope Axi-
al Replacement (Costar) with the $83-
million Wide-Field Camera-3 and $65-
million Cosmic Origins Spectrograph, At
a minimum, NASA plans to attach a
propulsion module to the telescope so it
can be safely deorbited at the end of its
service life (AW&ST June 7, p. 32).

TENTATIVE PLANS CALL for a two-piece,
20,000-1b. Hubble Robotic Vehicle
launched on an expendable rocket to
rendezvous autonomously with the tele-
scope in its 373-mi. orbit. It would at-
tach itself using a robotic arm and the
grapple fixture designed for shuttle serv-
icing missions. Mounted on the arm, the
robotic manipulator would then carry
out the tasks originally intended for
spacesuited astronauts, opening doors,
pulling old instruments and installing
replacements.

Engineers envision using a mix of tele-
operation and autonomy during the ro-
botic phase of the mission, which would
be hampered by a lag of as much as 2
sec. between the telescope and mission
controllers at Goddard and Johnson
Space Centers. At the end of the mis-
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out physical distress. The experiment
also worked as planned, and the team
collected good data for analysis. Other
teams flying with the MIT group re-
ported similar results.

Tom Haas, a senior at Michigan Tech-
nology University, says his team got valu-
able data on inflatable structure dy-
namics. Michigan Tech will use the data
as it develops a spacecraft called
HuskySat for the University Nanosat-3
competition, which offers a ride to space
for the winning spacecraft design.

The Michigan Tech experiment con-
sisted of a one-quarter scale model of
HuskySat, which will use an inflatable
boom between two end masses to es-
tablish gravity-gradient attitude control.
During the flight, team members tapped
the floating model with a hammer at
predetermined spots, generating data
with the resulting effect on accelerom-
eters in the end masses.

“We got 16 data points each day,”

Haas says. “We got all the data we
needed.”

One student experiment from MIT
that included work by an earlier KC-135
team has found its way onto the ISS as
a commercial experiment. Expedition 9
science officer Mike Fincke, himself an
MIT alumnus, is scheduled to conduct
experiments with the Synchronized Po-
sition Hold, Engage and Reorient Ex-
perimental Satellites (Spheres) during
his stay on the station (A W&ST Dec. 8,
2003, p. 46).

Other student experiments may fol-
low suit. Sickorez says several student
teams have developed two-phase flow
experiments aimed at finding simple
ways to keep liquid flowing in pipes on
the ISS and shuttles, where gas and lig-
uid don’t separate by weight as they do
in gravity.

“The way we control two-phase flow
now is with pumps and expandable dia-
phragms, but it costs a lot in terms of

machinery, power and weight,” he says.
“What we’re looking for is a passive way
to work with two-phase flow. What the
students have been working with is cap-
illarity. . . . That whole piece is very real
for us, and very expensive for us.”

NASA IS PHASING OUT the KC-135 this
fall in favor of a C-9 inherited from the
Navy, which will be easier to maintain.
But the student program will continue.
Overall, NASA spends about $400,000
a year on the student flights—$6,000-
8,000 per team—and the sponsoring
schools typically spend a like amount on
hardware and faculty time.

Looking ahead, the reduced gravity
program plans to fly teachers from
NASA Explorer Schools, who will take
their experience back to their elemen-
tary and middle school students. Also
on tap are flights for the International

Year of Physics in 2005.
“If more partners find it useful, then
we will fly them,” Sickorez says. @

sion, the detach-
able module car-
rying the robot
and the discarded
parts would sepa-
rate, leaving be-
hind the propul-
sion module for an
eventual deorbit
burn once the
telescope is no
longer useful.
O’Keefe told
The Orlando Sen-
tinel that while ini-
tial estimates for
the mission were
as much as $1.6
billion, it was pre-
mature to cite a fi-
nal price until all
of the planning is

NASA is negotiating a sole-source contract for a
version of the Canadian robot (shown in artist's
concept) developed for the space station to serv-
ice the Hubble Space Telescope.

hardware to install
them. The agency
announced its in-
tent to negotiate a
sole source con-
tract with MD
Robotics on June
15; no objections
were filed against
this plan within
the allotted 15
days, according
to the Goddard
spokesman.

Still to be deter-
mined is whether
the STIS instru-
ment can be re-
covered. Installed
by astronauts dur-
ing the second
Hubble servicing

$211080¥ AW

completed. Diaz
says risk analysis and mitigation will be
a big part of the blueprint.

“We may identify, over the course of
the next several months, risks that are
associated with doing pieces of this that
would require investments to mitigate
those risks that would in fact differenti-
ate this so that it would be more rea-
sonable to do less than the full planned
mission,” Diaz says. “All we’ve said is,
based on what we know now, continu-
ing to pursue the full mission is the right
solution.”

A National Research Council panel
has recommended that NASA keep
open the option of a shuttle servicing
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mission, given the complexity of robot-
ic servicing (AW&ST July 19, p. 62). But
in a meeting with Hubble program per-
sonnel at Goddard, O’Keefe said he still
doesn’t believe there is enough time be-
fore the telescope fails to mount a shut-
tle mission that would comply with rec-
ommendations of the Columbia Acci-
dent Investigation Board, according to
a Goddard spokesman.

A NASA source evaluation board
plans to spend about three more weeks
evaluating bids for the robotic vehicle
deorbit module, which includes options
for the detachable module that would
carry new instruments and the robotic

mission in 1997, it
has exceeded its specified five-year serv-
ice life and was not scheduled for re-
placement. Astronomers were continu-
ing to use the instrument to study a
variety of celestial phenomena, includ-
ing star formation, and to look for mas-
sive black holes.

NASA convened an Anomaly Review
Board to look into the cause of the fail-
ure and decide whether the STIS can be
returned to service. The failed convert-
er supplies power to the mechanism that
moves the instrument’s shutter, but it
was inactive at the time of the failure and
the shuttle was closed, preventing light
damage to its sensitive detectors. )
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Nitty Gritty

Delta and US Airways are running low on options

in their struggles to stay out of bankruptcy court

DAVID BOND/WASHINGTON

A Delta

deeEBIBARNE .

Delta Air Lines fears that failure to cut costs
further will leave it with too little cash at the

end of the year to survive until the spring.

ike American Airlines 18 months

ago, Delta Air Lines and US Air-

ways are nearing the brink of a

Chapter 11 bankruptcy-protec-

tion filing. And like American,

which stayed solvent, the outcome
. at Delta and US Airways proba-
bly W111 turn on last-minute actions by
their labor unions.

The carriers reached this point in dra-
matically different ways. Delta battled
gamely through the past three years on
the strength of non-labor cost reductions
that have run out of steam, and it is slow-
ly running out of cash. US Airways spent
eight-plus months under bankruptcy-
court supervision during 2002-03, and it
is paying an escalating price for its in-
ability to satisfy commitments it made for
the credit that took it out of Chapter 11.

Delta started saying in the spring that
it might have to file for bankruptcy pro-
tection if it didn’t get concessions from
its pilots, its only unionized workforce,
but now it says there is no more uncer-
tainty. “If we cannot make substantial
progress in the near term toward achiev-
ing a competitive cost structure that will
permit us to . . . access the capital mar-
kets on acceptable terms, we will need to
seek to restructure our costs under Chap-
ter 11 of the U.S. Bankruptcy Code,”

_ TURBULENCE RISING
 FOR DELTA, US AIRWAYS
Unrestricted Cash Unrestricted Cash, Near-Term
12/31/03 6/30/04 Threat

Delta $2.7 billion $2 billion continued cash
burn, no credit
available

US Airways  $1.3 billion $975 million failure to satisfy

Source: Company reports

the carrier said Aug. 9 in its second-
quarter report to the Securities and Ex-
change Commission,

The Atlanta-based airline started 2004
with a lot of cash, $2.7 billion unre-
stricted, but burned through $700 mil-
lion of it in the first half of the year. Be-
cause of low domestic yields and high
fuel costs, cash flows have been worse
than expected and remain so, and in the
second half, Delta thinks it will have to
“use a portion of our cash reserves to
pay certain obligations that we previ-
ously anticipated would be paid from
cash flows from operations. According-
ly, we expect our cash and cash equiva-
lents to decline during the remainder of
2004 at a level consistent with the de-
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loan covenants,
RJ financing tests

cline during the first half of the year.”
That would put Delta close to $1.3 bil-
lion in unrestricted cash on Dec. 31, a
dangerously low amount in the depths
of the worst cash-flow period of a net-
work airline’s year.

With high costs, low credit ratings and
few assets not already being used for col-
lateral, Delta thinks it will take “signifi-
cant reductions in our cost structure”—
pay and work rule concessions by pilots,
mainly—to put it in a position to borrow
more. And it will need to borrow in the
near term. Scheduled payments on debt,
including capital leases, swell from $226
million in the second half of 2004 to $1.2
billion in 2005. This year’s contributions
to pension plans have mostly been
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Zero gravity at SJIC

~Intoday’s super-technology
atmosphere, some students
aren’t satisfied with high
speed computers and digital
cameras — they want some-
thing more thrilling, like ex-
periencing weightlessness.
And they can, thanks to a
partnershlp between NASA
and San Jacinto College.
‘The Student Flight Oppor-
tumtles Program has a mis-
smn to motivate students in
sc1ence and technology.
NASA sponsors the pro-
gram, with coordination and
loglstlcal support from the
Aerospace Academy for Engi-
neéring and Teacher Educa-
tion. The Academy, an educa-
tion-industry-government col-
laboration affiliated with San
Jacinto College, assists with
adininistration, advertising
and helping students with
their experiments.
‘Workforce development is
Qiie of the most important in-
vestments we can make in our
economy, said Bay Area
Hguston Economic Partner-
ship President Jim Reinhart-

sen. “Students who learn
about science and technology
through this program could
become qualified to work in
Bay Area Houston’s aero-
space, biotech or chermcal in-
dustries.”

To date, the program has
accommodated over 2,000
undergraduate students from

46 states, all of which have -
" experienced

zero-degree

gravity.
“Weightlessness  is

amazing experience;”

an

Megan Ebadat, who partici-

" pated while enrolled at the

South Campus. “There’s no
feeling 1 can think of to de-
scribe it. I enjoyed the pro-
gram so much, I participated a
second time.”

Like all students, Ebadat
was part of a four-student
team which completed exper-
iments in micro gravity. The
lengthy process begins with
presenting an experiment pro-
posal to NASA.

“These students are re-
searchers,” says Dr. Don

said .
former San Jacinto student

Sickorez, NASA university
affairs officer. “The reason
they are on the plane is to op-
erate their experiments, and
get results.” '

Examples of past experi-
mentation include finding an-
swers to questions, like what
happens to a flame in micro
gravity, or, how do you get
bubbles out of a solution in
micro gravity?

As Sickorez explained, on
earth coke bubbles rise to the
surface. In space, they don’t.
The answer to the coke bub-
ble scenario could also be the
answer to an even bigger
problem.

“If you're pumping ﬁ.lel in
space, you don’t want any
bubbles,” he said. “Getting
bubbles out of a liquid is a
valid experiment for these
students.”

Interested college students
(undergraduates only) may
contact the Aerospace Acade-
my at (281) 483-1137 or the
project personnel at (281
483-6755 for additional infor
mation.
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Dr. Don Sickorez, university affairs officer at NASA, is 1c
ﬂ_:)é vehicle for many college students to experience weightlessness. The Student Flight Oppor-
tumities Program will be using a C-9 in the future, the military version of the McDonnell Dou-
glas DC-Q used for many years by commercial airlines.

i




HoustonChronicle.com - San Jacinto College, NASA team up on project Page 1 of 2

N

&

Verizon Online DSL. with MsNe Premium
Starting at $29.95/month

First month free when you order online

HoustonChronicle.com -- http://www.HoustonChronicle.com | Section: East/Southeast News

Jan. 5, 2005, 10:15PM

San Jac, NASA team up on project

Selected students can experience weightlessness
Copyright 2004 Houston Chronicle
In today's high-technology atmosphere, some students just aren't satisfied with high speed computers

and digital cameras. They want something more thrilling, like experiencing weightlessness, and they
can, thanks to a partnership between NASA and San Jacinto College.

The Student Flight Opportunities Program has a
special mission: to motivate students to become

- scientists and technologists. The program is a resuit
of urging from President Bill Clinton in the mid-
1990s, who saw a need to inspire young people to
study math and science.

NASA sponsors the program, with coordination and
logistical help from the Aerospace Academy for
Engineering and Teacher Education. The Academy
is an education-industry-government collaboration
associated with San Jacinto College.

To date, the program has accommodated more than
2,000 undergraduate students from 46 states, all of
which have experienced zero-degree gravity.

"Weightlessness is an amazing experience," said former San Jacinto student Megan Ebadat, who
~ participated while enrolled at the South Campus. "There's no feeling I can think of to describe it. I
enjoyed the program so much, I participated a second time."

Like all students, Ebadat was part of a four-student team which completed experiments in micro gravify.
The lengthy process begins with presenting an experiment proposal to NASA.

The team writes the proposals in September and the best ones are accepted in December. That's when
students begin bending metal, assembling the devices needed for their space experiment. The actual
flight takes place in March, April or July. A faculty adviser from the respective college is encouraged to
participate, in a consulting capacity only.
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"These students are researchers," said Don Sickorez, NASA university affairs officer. "The reason they
are on the plane is to operate their experiments, and get results.”

Examples of past experimentation include finding out what happens to a flame in micro gravity, or, how
do you get bubbles out of a solution in micro gravity?

As Sickorez explained, on Earth, carbonated beverage bubbles rise to the surface. In space, they don't.
The answer to the Coke bubble scenario could also be the answer to an even bigger problem.

"If you're pumping fuel in space, you don't want any bubbles," he said. "Getting bubbles out of a liquid
is a valid experiment for these students.”

NASA's Weightless Wonder KC-135, a four-engine turbojet, has been used since 1995 by researchers to
conduct experiments in a zero-gravity environment. The KC-135 is being replaced by a C-9, the military
version of the McDonnell Douglas DC-9 used for many years by commercial airlines.

A typical flight lasts some three hours and consists of 50 steep climbs and drives which achieve 20 and
30 seconds of weightlessness at a time. Students experience weightlessness 30 times during a flight.

"This project brings a whole new meaning to the word teamwork," said Ebadat. "It's all about
brainstorming and problem solving. You can never learn enough when you're part of a team."”

Interested college students (undergraduates only) may contact the Aerospace Academy for Engineering
and Teacher Education at 281-483-1137 or the project personnel at 281- 483-6755 for more information.
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Pioneers

In the span of five days, we lost two genuine pioneers of
manned spacefii e should be in awe of their
accomplishments chronicled on these pages. We should also
pay attention to how they went about this business in their
days, as each of their styles in approaching the unknowns
of manned spaceflight couldn’t have been more diverse.
Gordon Cooper showed exuberant confidence in his
readiness to take on this new world. Max Faget exuded
thoughtful engineering excellence and innovation in solving
problems in Cooper’s new world. Both styles were needed
then, and I suggest to you that both styles are still needed
today. Continuing to fly the International Space Station
safely, returning the Space Shuttle to Rlight and turning the
Exploration vision into reality all require engineering
excellence and innovation, complemented by exuberant
confidence. And, as in Cooper’s and Faget's days, the
diversity of styles we share in this business and the mutual
respect we must have for each other’s talents will continue

to be the foundation allowing us to continue their legacy.

—=t b

Milt Heflin
Chief of the Flight Director Office

Ttee

fades into the sunset

by Trisha Sims

On Oct. 31, 2004, Ellington Field retired the well-known KC-135
aircraft, otherwise known as the “Vomit Comet,” to old age.
Future plans are to replace the KC-135 aircraft with a C-9,
enabling NASA to continue its reduced-gravity program.

The KC-135 was first used by the U.S. Air Force as a refueling
tanker. It was brought to NASA in 1973 to replace the C-135,
which had been used to replicate a weightless environment.

Astronauts in training have been required to go up in the
KC-135 at least one time every year since it was brought to
Ellington Field 31 years ago. This specialized aircraft gives
astronauts an idea of what microgravity feels like and also
provides a test vehicle for new technology.

To simulate reduced gravity, the KC-135 aircraft climbs 8,000-
plus feet over the Gulf of Mexico and then begins to freefall -
a procedure known as a parabola. The pilot is allotted
24,000-37,000 feet over the ocean to perform 40-60 parabolas
during a two-hour mission.

In 1996, NASA gave college students the opportunity to
conduct microgravity experiments while onboard the KC-135,
making it possible for more that 1,600 students to perform
several different kinds of scientific investigations. John Yaniec,
the lead test director for the Reduced Gravity Program, said he
has enjoyed seeing the excitement on the students’ faces while
they conducted their experiments.

Comparing all of the different projects that he has seen as a
flight director, Yaniec believes that “the Reduced Gravity
Program helps pave the way for students and engineers to
conduct cutting-edge research experiments that will someday
become major contributions to the world of science and
technology.”

According to Yaniec, the experiments that made the biggest
impression on him involved combustion and cool flames. “The
KC-135 is the only platform that can provide certain gravities
such as lunar, reduced gravity, Martian gravity and a sustained
hypergravity.”

This is where the plane gets the nickname the “Vomit Comet.”
Usually one out of every three passengers gets sick while

NASAIGongora J9E00R54

Astronaut class number 17 on their Zero-G familiarization flight in the K(-135.

onboard the plane. Yaniec, who has performed a total of
30,775 parabolas as of Oct. 1, is one passenger who has never
gotten sick. “Our crew is aware of the importance of each
passenger’s safety while on the plane. We are willing to help
take care of sick passengers,” Yaniec said.

After several years of flying onboard as a test director, he has
affectionately nicknamed the plane “Bertha.” Well-known

p gers that Yaniec bers taking flight in the KC-135
are Journalist Hugh Downs and Dr. Simon Ostrach, who became
the oldest person to fly on the aircraft at the age of 80.

When asked about his personal feelings on retiring the aircraft,
Yaniec said that “the aircraft's frame is in good shape for
having performed over 34,342 parabolas as of Oct. 1. However,
it is becoming logistically hard to support the engine because
it is currently the only Model KC-135A still flying.”

The C-9 aircraft, which replaces the KC-135, will make its
debut by the end of January or the beginning of February. The
new plane has a smaller research area than the KC-135, but it
will serve the same purpose by simulating microgravity for
future scientists and current astronauts.

Roundup (03
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When Alissa Kuseske was eight
years old her family traveled to
Florida where they visited
NASA's Kennedy Space Center.

Image to left: Alissa Kuseske
fulfilled her dream of flying on
NASA's KC-135 aircraft. Credit:
NASA

While visiting the space exhibits
and museum a passion was
kindled in young Alissa which is
still alive today.

According to her, "l loved anything that had to do with space travel,
space food, KC-135 and floating like an astronaut, building models
with my dad, NASA mission patches, astronauts... | had to get my
hands on anything that had to do with space. | wanted to be an
astronaut ever since | can remember and if you ask any friend or
relative they would tell you the same thing: She is crazy about
space!"

Image to left: NASA Explorer
School educator Alissa Kuseske
worked with her students'
spinning tops experiment. Credit:
NASA

~ That passion turned into reality
for Alissa and five other
educators in April 2004. NASA
had selected three NASA
Explorer Schools (NES) to
participate in a pilot program
which included a trip to Houston,
Texas, where the teachers would
fly onboard NASA's microgravity platform KC-135 aircraft and test
experiments planned by their students.

Students and teachers from Crossroads Elementary School in Saint
Paul, Minnesota, Sioux Central Middle School in Sioux Rapids,
lowa, and Pender Public School in Pender, Nebraska, worked with
NASA scientists and NASA education specialists to develop
experiments that could be tested in the weightless environment of
NASA's KC-135. Months were spent designing and preparing the
experiments to make sure that the projects met the guidelines for
flight.

Image to right: Team members
from Pender Public School in
Pender, Nebraska, were ready to
fly. Credit: NASA

"One of the goals of the NES

http://www.nasa.gov/audience/foreducators/k-4/features/F Over the Top.html
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program is to provide teachers
and their students with unique
opportunities that are inquiry-
based, 'as only NASA can'," said
Peggy Steffen, NASA Explorer
Schools program manager.
"Developing an experiment to fly
on the reduced gravity aircraft
with the assistance of a NASA
scientist-mentor provided the
students an opportunity to
investigate a real-world
application of physical science."

Before the teachers traveled to Houston, students and teachers
from all three NES locations participated in a video conference
hosted by the Digital Learning Network (DLN) at NASA Johnson
Space Center. Donn Sickorez from the KC-135 program and Chris
Chilelli from the DLN provided background information about the
KC-135 aircraft and communicated with the students about their
experiments. A follow-up videoconference occurred while the
teachers were in Houston.

Image to left: Alissa Kuseske and
the other teachers went through
pre-flight tests before the flight.
Credit: NASA

After arriving in Houston the
teachers experienced what the
astronauts did in their pre-flight
training. They first underwent
program orientation and then
physiological training in a
hypobaric chamber.

Next was the test readiness
review to make sure that all parts of the experiments were ready for
flight. Then the excitement began! They divided into two groups
and over a 2-day period alternated flight times and flew like the
astronauts!

Image to right : Kim Anderson
from Sioux Central Middle School
never thought she'd be flying with
the astronauts. Credit: NASA

The NASA KC-135 Reduced
Gravity Program has been
providing a three-dimensional
"weightless" test and training
environment for researchers
since 1959. Originally the
province of astronauts, and used
primarily in support of NASA
missions, the Boeing KC-135
provides other researchers with a venue for fabricating and testing
reduced gravity experiments.

A typical KC-135 mission is 2 to 3 hours long and consists of 30 to
40 parabolas or arcs. These parabolas can be flown in succession
or with short breaks between maneuvers to reconfigure test
equipment. During each arc there will be 20 to 25 seconds of
weightlessness.

http://www.nasa.gov/audience/foreducators/k-4/features/F_Over_the_Top.html 06/16/2004
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Image above: Once the KC-135 goes
over the top of the arc there will be 20 to
25 seconds of weightlessness. Credit:
NASA

And what did educator Alissa Kuseske think about her flight above
the Earth?

"Astronaut Dan Barry gave me this advice before | flew on the KC-
135. 'Remember to take the time to make the memory.' | took the
time to look around the cabin when Flight Director John Yaniec
yelled those three spectacular words, "Over the top!" | took the time
to memorize the feeling of the body floating so | could bring the
memory back to my students and family. It really was important to
me to get it right; | didn't want to miss a second. This was my
dream, and it could very well be a student's dream in my classroom
or school. | wanted to make sure | made my time in the KC-135
count. | could not let my students down."

Image above: Flight Group A flew in the
KC-135 in the morning. Credit: NASA

The NASA Explorer Schools Program, started in June 2003,
establishes a three-year partnership between NASA and 50 new
NASA Explorer School teams annually. The teams consist of
teachers and education administrators from diverse communities
across the country. During the commitment period, NASA invites
teams to NASA Centers to spark innovative science and
mathematics instruction directed specifically at students in grades
four through nine. The selected schools are also eligible for up to
$17,500 in grants over the three years of involvement, pending
continued funding. Applications for the 2005 NASA Explorer
Schools Program will be available this fall.

g

Image above: Flight Group B flew in the
KC-135 in the afternoon. Credit: NASA

Highlights of the KC-135 Flights:

http://www.nasa.gov/audience/foreducators/k-4/features/F_Over_the_Top.html 06/16/2004
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Ready to Go!

NASA Explorer School teachers board
NASA's KC-135 aircraft at Ellington Field in
Houston, Texas. While onboard the
teachers performed experiments created by
their students. Part of the clip shows an
animation of the flight plan that the aircraft
followed to create a weightless
environment.

+ View video

Pender Public School

Teachers from Pender Public School in
Pender, Nebraska, experimented with
balloons filled with Helium, Argon and air.
The students and teachers worked with
NASA scientists to develop research
projects that were flown on the KC-135.
+ View video

Sioux Central Middie School

Educators Craig Cadman and Kim
Anderson from Sioux Central Middle School
in Sioux Rapids, lowa, tested their students'
"Turtle Project." Students developed sets of
instructions that were uploaded into the
Lego Robotic Controller unit while on the
KC-135, and the teachers videotaped the
execution of the program. The video tapes
will be analyzed by the student teams.

+ View video

Crossroads Elementary School
Dr. Bill Lindquist, science teacher from

| Crossroads Elementary School in Saint

Paul, Minnesota, flew with his students'
STiMG (Spinning Tops in Microgravity)
experiment. Their goal was to study the
rotational motion of different types of
spinning tops and compare the 1g results to
the 0g results.

+ View video

What a Day It Had Been!

It had been an exciting day for the teachers.
They had experienced a series of parabolic
maneuvers just as the astronauts do while
training for space flight missions. There
were lots of stories to share with their
students and colleagues back home.

+ View video

Reduced Gravity Student Opportunities Program
http://microgravityuniversity.jsc.nasa.gov/

NASA Explorer Schools Program
http://explorerschools.nasa.gov

Crossroads Elementary School
http://crossroads.spps.org/Reduced_Gravity_Flight.html

http://www.nasa.gov/audience/foreducators/k-4/features/F_Over_the Top.html
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Reduced Flight Gravity Staff,

Team ZeroG Odyssey would like to say
thanks for all the support that we received
from you. We had a great trip along with
learning a lot from our experience. The
experiment that you helped support
produced valuable information that will be
used in further research in this area of
study. Hopefully we have also created lots
of excitement on campus. Thanks again for
all your supportl

Team ZeroG Odyssey;

Corey Schwartz
Beth Quistad
Reese Weber
Jeff Wandler



Flying high

Tartan grad takes part
in NASA research

Bethany Norgaard
staff writer

Elisabeth Quistad didn't spend her spring break like
the average college student.

Rather than visiting Mexico or another exotic loca-
tion, she and two classmates went to Houston in
March to conduct an experiment with NASA.

Quistad, a North St. Paul native and 1999 Tartan
High graduate, worked with her team to test how
long-term exposure to zero gravity affects elasticity.

Quistad is majoring in electrical engineering with a
biomedical emphasis at North Dakota State Univer-
sity. She expects to graduate this May.

The three-person team from NDSU — Quistad,
Corey Schwartz and Reese Weber — was selected by
NASA as one of 69 groups to participate in the
Reduced Gravity Student Flight Opportunities Pro-
gram at Johnson Space Center in Houston.

Quistad said the team applied for the program in

see Flying high on Page 22

v
submitted photo
Elisabeth Quistad monitors an experiment on
elasticity while experiencing zero gravity aboard
NASA's specially-modified KC-135 jet.



Page 22

Wednesday, April 21, 2004

Flying high...

continued from Page 1

October.

"We found out in Decem-
ber that we were selected,"
Quistad said. "We were up
against some really tough
schools, but we thought we
had a pretty good chance."

The experiment

An electrical engineering
professor at the university,
Dan Ewert, helped the stu-
dents formulate a project pro-
posal. Ewert is studying the
cardiac activity of individuals
in space.

"But it is unknown if there
is an elastic change while in
space," Quistad said.

The students used a water-
filled balloon t6é measure how
zero gravity affected the elas-
ticity of the balloon. It was
thought that if the balloon
lost elasticity, it may help
explain why the human heart
— which is an elastic organ
—is less efficient after being
in zero gravity for an
extended amount of time.

But to do that, the students
had to experience zero grav-
ity firsthand.

Using NASA's specially-
equipped KC-135 turbojet
transport — the same jet
used to film the movie
"Apollo 13" — the team was
taken above the Gulf of Mex-

ico for a series of 60- to 80-
minute flights.

"(The KC-135) flies up at a
45-degree angle where you
experience two (G-forces) at
that time, and then at the top,
it points down at a 45-degree
angle and you experience
weightlessness," Quistad
said. "It was basically a free
fall."

‘(The KC-135) flies
up at a 45-degree angle
where you experience
two (G-forces) at that

time, and then at the
top, it points down at a
45-degree angle and
you experience
weightlessness. It was
basically a free fall.

As the plane shot upward, -

Quistad said it felt like the
weight of the world was on
her. But during its downward
tangent, she said she felt
weightless. It was then that
the students could float
inside the cabin of the turbo-
jet.

During the 60- to 80-
minute flights, the students
experienced 32 cycles, each
lasting just over one minute.

But only for about 20 or 25
seconds was the team weight-
less. The students did that for
two days, collecting data the
entire time.

"Our experiment was atito-
mated, so when we got up (in
the air), we just had to hit
'go' and let it run the entire
time we were flying," Quistad
said. "We didn't have to
worry about concentrating on
it while we were in the air."

None of the NDSU stu-
dents got sick during the
rides, even though Quistad
said she does have "a ten-
dency to get carsick" on terra
firma.

The rest of the team's nine
days in Houston were spent
touring NASA mission con-
trol areas and laboratories.

Since returning to campus,
Quistad said the team is still
analyzing the data it collected
during their trip.

"It was fun," she said. "We
got the data that we needed,
and right now we're working
to analyze and compile it."

Quistad's future

Quistad does not have a job
lined up for after commence-
ment in May, but said she has
been going on some
interviews and is trying to
return to the Twin Cities.
Her fiancé lives in Eagan.

"I think the biomedical
field would be interesting, bult
it's a tough field to get into,!'
she said. E

Oakdale - Lake EImo Review

submitted photo |

While in zero gravity, Quistad walks along the ceiling of NASA's KC-135 jet.
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‘All of a sudden the floor drops from below you

Student from BP experiences
weightless environment
as part of NASA program

BY KARRIE AUSTIN
Contributing Writer

During the span of an hour, three
North Dakota State University students
felt like Superman.

“You can’t explain the feehng, senior
Corey Schwartz said of his short-term
ability to fly.

Schwartz, of Brooklyn Park, and fellow
electrical engineering seniors Reese Weber
of Fargo and Elisabeth Quistad of North
St. Paul, recently returned from the John-
son Space-Center in Houston, where they
experienced a weightless environment.

The students were participating in
NASA's Reduced Gravity Student Flight
Opportunities Program, which allows

selected undergraduate teams to con- °

duct an experiment of their choice in a
reduced gravity environment. The
NDSU group was one of 69 student teams
selected to take part in the program out
of the 150 applicants.

The three students performed experi-
ments involving the human heart. Their
project involved filling a balloon with
water and measuring how a zero gravity
environment affects the heart’s elastici-
ty. Quistad explained if the balloon loses
elasticity, it might help to explain why
the human heart loses efficiency under
extended periods of zero gravity.

Six student teams at a time rode in a
specially modified KC-135, the same air-
craft used to film scenes from the movie
Apollo 13. The turbojet transport flew
parabolic arcs to produce weightless pe-
riods of 20 to 25 seconds. The NDSU team
flew flights for two consecutive days.

During each flight they experienced
about 30 zero-G parabolic maneuvers
over the Gulf of Mexico.

The students decided to make their
experiment fully automated so they
could enjoy the feeling of zero gravity.

“It’sso hard to explain,” Quistad said.
“It’s something we can’t grasp because
we’'ve always felt one-G. You're sitting
one minute and all of a sudden the floor
drops from below you.”

Quistad, Schwartz and Weber proudly
displayed their Bison pride during the
experiments. They had pennants, ban-
ners and rugs, which were prominent in
their souvenir photes and videos.

For Schwartz, it was an opportunity to
be recognized with the other widely known
schools. Schwartz is the son of Rick and Di-
anne Schwartz of Brooklyn Park.

Weber said it felt good to be com-
peting against big names such as MIT,

Submitted Photo
Corey Schwartz of Brooklyn Park (left) and Reese Weber of Fargo experience a weightless environment at the Johnson Space Center
in Houston. Both are electrical engineering students at North Dakota State University.

Georgia Tech and Harvard.

“It was a lot of work to get to this
level,” Weber said.

“There were times I debated if it was
still worth it, but the second we felt the
first parabola — it was just an amazing
feeling.”

Karrie Austin is a student news writer for
the university relations department at
North Dakota State University.
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SU students Corey Schwartz and Reese Weber hang out in zero gravity over spring break.

Students team with NASA research

By Katie Murphy
Contributing Writer

Over the space of an hour,
three SU students experi-
enced the weight of the
world and the lightness of a
kite.

Electrical engineering
seniors Reese Weber, Corey
Schwartz and Elisabeth
Quistad recently returned
from Houston, where they
participated in NASA's
reduced gravity student
flight opportunities pro-
gram. The SU group was

one of 69 student teams in
the nation to be selected.

“In two gravity, where the
jet flew at a 45-degree angle
up, my body felt like the
weight of the world was on
it,” Quistad said. “When we
were going down, at zero
gravity, I felt like a kite fly-
ing in the sky because my
feet weren't touching the
floor.”

As part of their senior
design class, the students
tested the elasticity of the
heart while in microgravity
for extended periods of time,

such a manned mission to
Mars.

“We submitted a proposal
to NASA, which included
writing a paper for our
class,” Schwartz said. “We
wanted to do something that
NASA would be interested
in.

The students did research
on the heart.

“We tested the effects of
zero gravity on a balloon
filled with water, which
would be similar to the
effects it has on the heart,”
Quistad said. “The heart is

an elastic organ, and it
stretches down in two gravi-
ty and stretches across under
zero gravity.”

To achieve a reduced grav-
ity environment, the stu-
dents flew in the specially
modified KC-135 turbojet
transport, which flies
parabolic arcs to produce
weightless periods of 20-25
seconds. The KC-135 is the
jet that was used to film
scenes from the movie
“Apollo 13.”

See NASA: Page 2

A true

By Amy Oster
News Editor
aoster@ndsuspectrum.com

Debra Ciavola says she’s
never felt called to do any-
thing—except after the Sept.
11 terrorist attacks.

“To this day, I can’t explain
it,” Ciavola told a classroom
of students on Wednesday:.
“I felt called to do this ...
why are we here? Let’s have
purpose.”

Ciavola, a 1995 SU gradu-
ate, visited campus Wednes-
day to talk about what she
calls her “labor of love”—a
compilation of 180 letters
from family members to
loved ones who were lost on
Sept. 11, 2001.

“When sudden death hap-
pens, one of the ways to
help people work through
that is being able to say
goodbye to their loved ones
through personal letters,”
Ciavola said.

Ciavola works as a
licensed therapist in Dallas,
Texas. After the attacks, she
contacted family members of
victims in New York and
asked for letters to lost loved
ones. The response, she said,
was overwhelming.

labor of love

Debra Ciavola discusses her experiences collecting

letters from families affected by the 9/11 terror attacks.

Matthew Perrine / The Spectrum

“The most difficult part
was that it’s so sad, and so
painful,” Ciavola said. “But
the book also includes let-
ters from survivors.”

Family members shared
their stories and heartache
in an outpouring of remem-
brance. At times, Ciavola
had to take time off from
reading the leaders because
they were causing symp-
toms of post-traumatic stress
and depression in her own
life. Ciavola also took time
to visit firefighters and hear
stories in New York City.

In three days, she visited 14
fire stations.

“In the fire station across
from the (World Trade Cen-
ter), one person was left.
One firefighter survived,”
Ciavola said.

Ciavola also shared letters
from victims’ families,
including one from a mother
to her 25-year-old daughter.

“Although life is getting
back to normal for our coun-
try,” the mother wrote, “it
will never be normal for our
family.

See LABOR: Page 3

Beer go
and ma

By Heather Vierkant
Contributing Writer

If students have ever fanta-
sized about being drunk,
giving blood and getting a
massage all on the same day,
they are in luck.

Beer googles, free massages
and a blood drive will be
featured at the annual health
fair in the MU.

Health educator for the
Wellness Center, Holly
Bergo, hopes the fair will be
better this year.

The fair will cover the
seven dimensions of well-
ness—physical, mental, emo-
tional, social, spiritual, occu-
pational and environmental.
The variety aims to empha-
size that exercising is not the
only aspect of wellness,
Bergo said. The fair will fea-
ture more than 40 vendors
and many interactive booths,
including the popular beer
goggle demonstration.

Campus police will be in
attendance to let students
“walk the line” while wear-
ing goggles that simulate the
effects of alcohol.

Free cholesterol, glucose
and blood pressure screen-




NDSU students experiment on “Vomit Comet”

hree North Dakota State
I University students who

recently performed a
heart-related experiment in
zero gravity also learned
something about their own
anatomy - specifically, that
they have strong stomachs.

NDSU seniors Reese Weber,
Corey Schwartz and Elisabeth
Quistad took 32 rides per hour
in weightlessness — each ride
lasting about 30 seconds —
aboard a KC-135 tanker known
as the “Vomit Comet.”

The NDSU team was one of 69
selected by NASA to participate
in the Reduce Gravity Student
Flight Opportunities Program
at Johnson Space Center in
Houston.

MIKE
NOWATZKI
Higher Education

Notebook

To improve their chances of
being chosen, the students
selected a timely topic — long-
distance space travel. Their
project involved filling a
balloon with water and
measuring how a zero gravity
environment affects elasticity.

The idea, as Quistad
explained during a news
conference Wednesday, is that
if the balloon loses elasticity, it

mignt help to explain why the
human heart loses efficiency
under extended periods of zero
gravity.

That’s a majer obstacle to
long-distance manned space
missions. It’s also the subject
of research being done by Dan
Ewert, their electrical
engineering professor at
NDSU.

Six teams at a time rode in
the specially modified KC-135,
the same aircraft used to film
the weightless scenes in the
movie “Apollo 13.”

The teams flew 60- to 80-
minute flights for two
consecutive days,
experiencing about 30 zero-G
maneuvers over the Gulf of

Mexico on each flight.

None of the NDSU students
got sick, they said.

In fact, with only 30 seconds
at a time to experiment, they
decided to make their project
fully automated so they’d have
the freedom to enjoy zero
gravity.

Quistad shrieked like a kid
on a carnival ride as the KC-135
began to level out from its 45-
degree ascent, sending her and

-her long hair floating to the

ceiling.

“In zero-G, you just feel light
as a feather,” she said. “It’s an
unbelievable feeling.”

NOTEBOOK: Page A10

North Dakota
State
University
senior
Elisabeth
Quistad holds
on to the

‘NDSU

engineering
project as she
floats next to a
water botile
aboard NASA’s
KC-135
aircraft,
nicknamed the
“VYomit Comet.”

Special to
The Forum
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NOTEBOOK:
MSUM student

receives honor

From Page A8

A videotape shows
Schwartz, after sending a
shot out to his parents and
NDSU’s electrical engineer-
ing department, curling up
like a ball and letting an
onboard technician spin him
around.

“We had some fun,” he said.




Bedding Astronauts

space

Portland architecture students make the prospect of sleeping in space a little easier.

For all the technical sophistication that goes into
NASA’s space shuttle and international space sta-
tion, the comfort of astronauts on long-duration
missions is still severely limited by weightlessness.
In particular, it can be very hard to sleep. Not only
is the spine stretched painfully by an absence of
gravity, but astronauts must slumber in rudimenta-
ry sleeping bags tied to the wall.

Thanks to an annual NASA program that allows
college students to conduct experiments in zero
gravity aboard the KC-135 plane, however, as-
tronauts may soon be spending fewer sleepless
moments counting satellites. Recently a group of
Portland State University architecture students (the
first design team ever selected to participate) in
the Johnson Space Center’s Reduced Gravity Stu-
dent Flight Opportunities program experimented
with a new sleeping-bag prototype that has gained
NASA’s attention.

The bag uses inflatable compartments to sur-
round the body with pressure in a way that simu-
lates the feeling of having the weight of blankets
wrapped around you and a mattress underneath,
thereby positioning the body in a more natural,
earthbound way. “They had an innovative approach,
and I thought it was very effective,” says astronaut
David Wolf, who came ahoard the student flight to
inspect the experimental sleeping bag. “I think it
has great potential to improve sleep in space.”

The students, led by Portland State senior Michael
Rudis, spent about six months working on the

Astronaut David Wolf tested a group of
Portland State architecture students’
pressurized sleeping bag on a para-
holic flight.

design, which was made with silicon-coated fabric,
nylon, an air pump, and other materials donated by
local and international companies. “I never want-
ed to be an astronaut, but I'd always been fascinat-
ed by exploration—or not the exploration itself so
much as the challenge of making due when you get
there,” Rudis explains. “I think what excites me is
not, ‘Well, we’re here. Let’s kick some stones around
the Moon.” It’s the sustaining of life.”

In the past NASA has overwhelmingly welcomed
science and engineering experts into its fold, but
as the agency imagines permanent future outposts
on Mars and the Moon, architecture professionals
are taking off at the agency too. “We've seen an
increase in the participation and the level of
responsibility of those trained in architecture over
the past decade,” NASA architect Janis Connolly
says. IUs necessary, she says, to

The Metropolis Observed

“approach the challenges of extreme environment
design from a human-centered perspective: putting
human needs and human interplay with systems
front and center in the design process, using human
capability and limitation as design drivers from
which all else is organized.”

It was at a lecture by Connolly five years ago
that Rudis first got the idea of exploring what he
now likes to call “off-planet architecture,” also the
name of his Portland State University team. Next
he’s hoping to pursue graduate work in space ar-
chitecture, possibly at the University of Houston,
conveniently located near the Johnson Space Cen-
ter. “Building a skyscraper is for most architects or
architecture students the best you can do,” Rudis
says. “But I think you'll see more of us looking

beyond the horizon with the design.”
—Brian Libby

Courtesy NASA
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‘Woman can’t wait to be weightless

Petoskey’s Colleen McCoy
to participate in
zero-gravity simulation

BY RYAN BENTLEY
NEWS-REVIEW STAFF WRITER

Petoskey resident Colleen McCoy
has long wanted to experience the
sensation of near-weightlessness,
and she’ll get an opportunity this
spring.

McCoy, 21, is one of five Purdue
University aeronautical and astro-
nautical engineering students plan-
ningto visit NASA’s Johnson Space
Center in Houston for a scientific
project April 1-10.

While there, four of them will
board a modified jet which follows a
specialized flight path in order to
simulate zero-gravity conditions.

“I'mreally excited to go and expe-
rience what microgravity feels
like,” she said. “It’s something I al-
ways wanted to do.”

During two days of flights, McCoy
said the group hopes to observe the
movement of fluid inside a spheri-
cal tank. The students would like to
find out more about any effects
which sloshing of liquid within the
tank might have on the surround-
ingvessel in a zero-gravity environ-
ment.

“It’s something you really can’t
replicate here on Earth,” the 2001
Petoskey High School graduate
said.

By gaining a better understand-
ing of sloshing effects, McCoy said
the students hope to draw some con-
clusions that could be applied to
photo-taking satellites.

If more is known about the effects
which movement of fuel within
satellite tanks can have, McCoy said
camera movements hopefully can
be refined to account for them.

“It would be a money-saver for
some companies,” she said. “It
would help with the accuracy.”

Other Purdue students involved
in the experiment include Chris
Fles of Muskegon, James Kallamani
of Gary, Ind., Pete Browning of Sey-
mour, Ind., and Lloyd Droppers of
Wilkes-Barre, Pa.

Steven Collicott, an associate pro-
fessor at Purdue, will be their advis-
er.

After learning of
some friends’ expe-
riences performing
an earlier experi-
ment on a NASA
jet, McCoy said she
began looking for
an opportunity to
take such a flight
herself. She ap-
proached some friends, and they
then brainstormed ideas for an ex-
periment with Collicott.

The students submitted a written
proposal to NASA in October.
About two months later, they
learned they’d been selected for a
flight.

NASA offers college and universi-
ty undergraduates an opportunity
for in-flight experiments in a modi-
fied KC-135 jet as part of its Reduced
Gravity Student Flight Opportuni-
ties Program.

John Yaniec, lead test director for
the reduced-gravity program, said
the space agency hopes to bolster
students’ enthusiasm for aerospace
research with it.

“It’s basically to educate and real-
ly get the students excited about
NASA, about maybe coming to
work for us,” he said.

“I'mreally excited to go and
experience what microgravity
feels like. It’s something |
always wanted to do.”

McCoy

Colleen McCoy

Yaniec’s program works with
about 70 student research groups a
year.

After taking off from Houston’s
Ellington Field, pilots typically
guide the aircraft in a parabolic-
shaped flight pattern over the Gulf
of Mexico. At the top of each parabo-
la, those on board get to experience
about 25 seconds of microgravity.

NASA will cover flight expenses
for the Purdue students’ upcoming
experiment, while the West
Lafayette, Ind., university will pro-

COURTESY PHOTO

NASA flies this modified KC-135 jet on a specialized flight pattern that al-
lows occupants to experience near-zero gravity. Student researchers reg-
ularly conduct experiments in the plane’s low-gravity environment.

vide most funding for the project it-
self.

McCoy said an interest in math
and science helped draw her to Pur-
due’s aeronautical engineering pro-
gram.

“I’ve always been fascinated by
airplanes and space flight,” she
added. “It just seemed like a natural
pa .”

Colleen, the daughter of Pat and
Bob McCoy, expects to graduate
from Purdue in 2005. Afterward,
she’d like to obtain a master’s de-
gree and work in aerospace re-
search.

Lindsay Millard, a 1996 PHS grad-
uate, was involved with another mi-
crogravity experiment on board
NASA'’s aircraft in 2002, while she
was an undergraduate at the Uni-
versity of Michigan.

Millard and other students from
U-M and Iowa State University con-
ducted an experiment focusing on
deep-space optics. Joe Lambert, one

of Millard’s former Petoskey class-.
mates, was involved with the pro-'

Ject, while former Petoskey resident
David Hartkop captured video
footage of it.

Ultimately, the group wondered if
temperature variations could be
used to control the refraction of
light as it passes through various
gasses. If so, Millard said this even-
tually could help in developing a
lightweight alternative to the bulky
glass refracting lenses that are used
in telescopes.

“We could see the gas forming a
lens,” Millard said.

Millard worked with some other
students on a follow-up experiment
in 2008.

“The experiment observed the
same phenomenon, but with a high-
er accuracy measurement tech-
nique,” Millard said. “From this ex-
periment, we developed a mathe-
matical model of heat in micrograv-
ity.”

Millard, who recently finished a
master’s degree at U-M and will be-
gin working on a Ph.D. at Purdue
this winter, said considerable tech-
nological development would be
needed to create an actual observa-

" tory that uses gas lenses.

Ryan Bentley can be contacted at 439-9342, or
rbentley@petoskeynews.com.



- Free From Gravity,
These Students

Taste Outer Space

On the way up, those

186, 2
on the plane feel
SPEED gravity double.
350 KNOTS (ABOUT 400 M.PH.) e
Source: NASA " e

By JOHN SCHWARTZ

N THE CEILING OF THE NASA
£-135 LOW-GRAVITY PLANE,
€r the Gulf of Mexico — “Feet
VD !u

ormally, those words are a de-
ription of the world as we know it.
et down. Head up. Horizon level.
But up here, where gravity is brief-
1Y ‘defeated dozens of times an hour
as this jet cycles through up-and-
down parabolas 10,000 feet high, it is
a command, and a warning. It says
that the period of weightlessness is
ending, that gravity is about to re-
turn with a vengeance as the plane
swings up and that the passengers
need to be in position for a soft land-
ing on the plane’s padded floor.

Such is life aboard KC-135, the
four-engine military version of the
Boeing 707 that the National Aero-
nautics and Space Administration
uses to train astronauts for weight-
lessness, to test in-space technology,
to help Hollywood shoot weightless
scenes — and to let dozens of engi-
neering students each year know
that the space program might be a
cool place to work.

“You are really the hope for the fu-
ture of this country,” Gregory W.
Hayes, director of external relations
for the Johnson Space Center, said to

‘several teams of college students

who had traveled to Houston for a
one-week program that culminates
in' their conducting experiments
aboard the microgravity plane.

'“Mr. Hayes’s pitch was urgent.
America’s pipeline in science and en-
‘gineering is drying up at a time the
mnation is in desperate need of innova-
ition. The year-over-year increase in
the number of engineering graduates

.that China is turning out, he said, is

‘greater than the total number of en-
gineers who are graduating from
American schools.

“Frankly,” he told them, “the sta-
tistics are alarming.”

Once the “industry of choice” for
technical workers, aerospace now
“presents a negative image to poten-
tial employees” because of years of
cutbacks, consolidation and stagna-

' tion, a recent study by the Aerospace

¢ Industries Association found. Top

students with scientific or techno-

. logical bents are more likely to
. choose hot fields like biotechnology.
' NASA, after all, does not grant stock
! options.

At the same time, NASA’s brains

| and hands are aging. Partly because
' of longstanding hiring freezes that
' are just beginning to thaw, NASA
+ employees older than 60 outnumber

those younger than 30 by three to

! one, according to the General Ac-
| counting Office.

The plans to return to the Moon

- and push on to Mars make it even
, more imperative to attract young en-
| gineers, NASA officials say.

“It’s all going to happen in your ca-

! reer time,” an astronaut, Dr. Bonnie
i J. Dunbar, told the students.

That is why NASA is looking more
than ever to educational initiatives
like the student flight program, in

' which college students devise and
' build experiments that can be per-

formed aboard the KC-135, also
known as the K-Bird.

A
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Steven H. Collicott, a professor of
engineering at Purdue, said the pro-
gram, which began in 1996, is like “a
high school science fair on steroids.”

The plane has another nickname,
from its reputation for causing nau-
sea in some fliers. They call it the
Vomit Comet. NASA has made great
strides in controlling the symptoms,
and scientists say they still cannot
predict who will be sick and who will
not. But they nevertheless distribute
a government-issue motion-sickness
bag to each flier, along with a lecture
on “bag etiquette.”

“I am so0-0 going to be the one who
loses his lunch!” Brian Ventre, a big,
sardonic engineer from Purdue said
on the first day of the visit in April.

“l won’t,” Rebecca Karnes, an-
other member of the team, said. “I’m
determiped.””

The project is to develop
and test a new pipe that can be de-
ployed in space, perhaps as a conduit
for wires or a boom for antennas.
The students have worked far into
many nights on the pipe, two pieces
of thin flexible Kevlar strips shaped
like rounded metal measuring tape
and glued together to leave an eye-
shape space in the middle. The two
curved pieces can be flattened to-
gether and rolled tightly around a
reel for storage before flight. In
space, astronauts would play out the
boom, which would pop back to its
original shape and stiffen.

The experiment itself is homely
and has a hand-built look, not to men-
tion its mascot, Bob, a pink plastic
flamingo with Mardi Gras beads, at-
tached to the experiment’s frame
with duct tape. The team T-shirt is
gray with an embroidered flamingo.

The students maintain a Web site
with a running account of their
progress at www.livejournal.com/
users/purduezerog/. NASA is eager
to have them do everything they can
to share the experience, including
taking a reporter along with the
team. The point, NASA officials say,
is to spread the word about the space
program to people who do not have
an opportunity to ride the plane.

@; NEW YORK TIMES, TUESDAY JUNE 8, 2004 )

SPEED
150 KNOTS
(ABOUT 170 M.PH.)

At the top of the arc, the plane’s rate of fall
equals that of a free-falling object that has been
thrown up in the air. Thus everything inside the s o

plane appears to be floating weightlessly.

s U IOMILES

THE PARABOLA

YT + D3

ALTITUDE IN FEET 32,000

30,000

A typical flight consists of 30 to 60 parabolas,

usually 10 in a row. Each of them needs
8,000 to 10,000 feet of vertical space

28,000

and 10 miles of horizontal distance.

-

NASA

Adrianna Zammit said that her flight gave her a feeling of freedom, but
also that “having little control resulted in some feelings of anxiety.”

Next to them in the hangar at El-
lington Ajrfield-in-Heuston is a teg
from the a
Roman Catholic institution in Cali-
fornia. That team’s experiment is a
refrigerator-size = machine that
shakes racks of differently shaped
containers, each filled with small
beads and one larger one. The idea is
to test out a physics question known
as the Brazil nut problem. That prob-
lem asks why in a can of mixed nuts
do the Brazil nuts almost always
work their way to the top?
Understanding the physics of how

objects shake out in low gravity
could help determine how to pack ob-
jects collected on the surfaces of the
Moon or on Mars.

The experiment itself is so sleek
that it could have been designed by
Porsche, the acrylic containers pre-
cision-shaped by a contractor and
the heavy-motor shaking mecha-
nism smooth and powerful. The team
itself arrived in matching blue flight
suits with their names at the breast
pockets.

In the movie version, the experi-
ments would be a geeky version of

the soapbox derby competitions. The
Purdue team would be the scrappy
upstart kids, and the San Diego crew
would be the snooty rich Kkids with
their Daddy-built roadsters.

But this is not a competition. The
rivalries are friendly. Everybody
has one goal, and that is to board the
plane.

That first day, another astronaut,
Dr. Daniel T. Barry, told the students
that the microgravity experience
aboard the plane was “exactly like
being in space.”

This is not just a pep talk. The sen-
sation of weightlessness aboard the
space shuttle and International
Space Station is actually free fall,
just like the 30-second drops the stu-
dents will experience. The space-
craft are constantly falling toward
Earth, their altitude maintained by
their orbital speed.

Dr. Barry offered this advice:
“You don’t want to get too wrapped
up in the experiments” and miss the
experience of weightlessness. “Re-
member. Very few people are going
to ask you how the experiment went.
Everybody is going to ask you what
it was like.”

The students all understand that
the experiments may not produce
the results they are looking for, or
even function at all. The San Diego
crew’s motor controller burned out
two weeks before the flight and had
to be replaced. The Purdue team’s
motor turned out to be too puny to
roll and unroll the flattened boom.
They had to create a hand crank on
the fly, so to speak.

Not everyone is a fan of the K-Bird
program. Dr. Charles M. Swenson, a
professor of engineering at Utah
State University, argues that it is
showy, but does not do much to ad-
dress the need to build the ranks of
the nation’s engineers. Other initia-
tives reach more students at a more
impressionable age, Professor Swen-
son said. He offered as an example
the Hitchhiker program, which al-
lows students to put their own experi-
ments on the space shuttle.

The programs he favors are being
scaled back to carve billions from

Mild-Mannered Reporter Gets a Superman Moment

By JOHN SCHWARTZ

Since I got back from my micro-
gravity flight, people have really
only one specific question. So I’ll an-
swer it right here. No, I did not, as a
friend put it, “paint the ceiling.”

I had expected to be deeply, dis-
mally sick. I am, to use the technical
term, a wimp. I have to sit down af-
ter spinning on the playground equip-
ment with Joe, my 8-year-old. Roller
coasters terrify me.

But you have to be willing to suffer
for a story. And NASA hands insisted
that the combination of drugs that
they provide for zero-G fliers — the
antinausea drug scopolamine with a
little Dexedrine for the drowsiness it
can cause — had greatly curtailed
that particular side effect.

In the days before the flight, I got

advice from people who had flown on
the K-Bird, so I knew just what to do.
Don’t eat. Eat lightly. Lie down on
the floor during ascents. Sit propped
up against the wall for ascents.

The only thing that people consis-
tently advised was keeping the head
as still as possible, because turning it
from side to side adds to the middle
ear’s confusion.

Then we took off. For the first few
parabolas, I did as the flight surgeon,
Dr. James Locke, told me. Lie back
in my seat with the seat belt unbuck-
led, holding the ends. When the plane
rounded the top of the first curve, I
felt a momentary dropping in the pit
of my stomach and then ... gravity
simply went away. I floated up from
the seat. Thirty seconds later, my
body pressed down against the seat
once again, but with twice the nor-
mal weight as we slammed upward.

Lie down. Sit up.
Lots of advice
from the experts.

After growing used to the sensa-
tions through a few cycles, I pushed
out of the seat and floated toward the
ceiling, grabbing the canvas straps
along the wall to move around. Dr.
Locke told me that I was bouncing
around a little too tentatively.

“Try the Superman move!” he
said, stretching out his arms in an
imitation of comic-book flight. I did,
and gave a gentle kick against the
wall and sailed to the other wall,
slower than a speeding bullet, but
nonetheless fulfilling childhood de-

sires I had forgotten I had.

A look through one of the two small
windows in the passenger area
showed a horizon gone all tilty, tip-
ping like a seesaw. I turned a somer-
sault. I did a “Spiderman,” crawling
up one wall of the plane, across the
ceiling and down another.

For people who will never be astro-
nauts — or have the spare $20 million
for a private jaunt to the Internation-
al Space Station — microgravity is
as close as we are going to get. I'll
just have to do without the whole-
earth panorama.

That evening, I boarded a com-
mercial jet home and found that the
32 parabolas had made an impres-
sion. When the plane leveled off from
its initial climb, I felt a brief jolt of
surprise at not floating out of my
seat. And I felt something else: dis-
appointment.

26,000
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the NASA budget for President
Bush’s plan to send astronauts to the
Moon and Mars. The microgravity
flight program has also been
trimmed from time to time, though
the space agency insists that it is
safe for now.

“I'm thinking it’s looking pretty
bleak,” Professor Swenson said.

As a recruiting tool for college en-
gineering students, the flights can be
powerful.

“I would love to do something for
NASA” after college, said Adrianna
Zammit, a second-time flier on the
San Diego team. “I don’t want to be
in a cube for 40 hours a week for the
rest of my life.”

NASA’s plan for
recruiting future
astronauts.

Another student was not as im-
pressed. Speaking without attribu-
tion for fear of offending the hosts,
the student said, “I would not be in-
terested in working at NASA,” and
argued that its human spaceflight ef-
forts seemed overly bureaucratic.

NASA scheduled two flights a day
over the next week, with several
groups on each.

The students are not the only ones
who deal with uncertainty. On the
Friday before the flights, one of the
four engines on the KC-135 failed on a
flight. NASA grounded it to replace
the engine, delaying the schedule a
day.

On Purdue’s flight day, heart-
break. An engine light for the re-
placed engine went on, and the plane
returned to Ellington after a third of
its planned parabolas. The group
packed its work into the two sessions.
The disappointment was palpable.

The next day, San Diego flew. Ms.
Zammit said that the floating sensa-
tion gave her a feeling of freedom,
but also that “having little control re-
sulted in some feelings of anxiety.”

“The slightest push off the wall
sent me flying across the plane cab-
in,” she said.

On the last two parabolas, NASA
gave the engineers in training a taste
of what it would be like to walk on the
Moon and Mars, adjusting the de-
scent to simulate their gravitational
pulls. The lunar gravity, one-sixth
that of Earth, put a bounce in every-
one’s step that explains the jerky
hoppiness of the Apollo-era video
clips. Some students dropped down
for one-finger pushups. Martian
gravity, one-third that of Earth, is
less bouncy but still gloriously weird.

And then it was over.

“Ladies and gentlemen, that’s a
wrap!” John Yaniec, the flight direc-
tor, announced.

Despite the predictably unpredict-
able glitches, the students all cap-
tured their data for later review.

Just one person, a Houston flight
controller along for the ride, became
ill. The controller, Colin Asekun,
showed excellent etiquette.

“Somebody had to keep the name
Vomit Comet alive, right?” he said.
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f all goes according to
plan, Jonathan Wolter

won'’t know which way is

up this summer.
Wolter, a Fort Wayne

native, is part of a Purdue

University team that will experi-
ence weightlessness aboard a

National Aeronautics and Space

Administration turbojet in late
July. The five studen
testing their | responses {o tactil
stimulators, or “tactors,” ”
vibrating devices that attach o
vests,

The tactors are programmed
to buzz dxrecnonally = up and

ouch perccpnon
__is thrown out of whack,
~ Wolter, a 2001 graduate o
¢ Leo High School, will get to

realize part of a childhood ambx» ‘

HOH
“When I was little, 1 wanted,_;
to be an astronaut,” he said.

He also recalls being fascmat -

ed as a child by a report of the
NASA zero-gravity flights,
though “I never had any idea it
was somethmg 1 could actually
do.”

He gets his chance when his
team goes to Johnson Space
Center in Houston to. lyona
Boemg KC—l 35A

“It’s more of a legend than a
reality,” NASA official Donn
Sickorez said about the nick-
name. “There’s a 70 percent
chance you i get through the

'NASA's KC-1 35A turhoje

SCI-TECH

al engineenng major, sounds like
he’s ready to be a frequent flier.
“Talk about a cool job ‘the

: .Purdue senior said about the

ngt

. and PdrtlandState Uniy ’rsu:y
"'wﬂl ru L O

the feel of blankets.

Hong Tan, an associate pro-

fessor at Pur ue s School

 ng, p
x:actors worked ﬁne,

w&ifghflessness; ' 
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_ Carolina, was a biology maj
 he recalled. “After coming here,

he said, ‘I know exactly what [

want to do.” And he’s in Navy

ﬂ:ght school nght now .

‘ pothesxs‘is that the

e _
round tests. One hy-




Inpustice anywhere

is a threat to justice
everyuwhere.

—Mar oy Lutaes Kime, Jx.

Shelburne firm supplies the parts
to diehard fans of the Chevy Corvair

Hilltowon Life, page 6

Shelburne Falls

T

CHILI TODAY

SFI photofL.aurie Whadler Burringtce

In a friendly family competition Chris Tirone, his girliriend, Christ ine Hicks, and her 12-year-old son
Mark vie for votes for the most enticing chili during the Charlem ont Inn's Anmual Chili Cook-Off. The
event raised funds for fireworks af the Yankee Doodle Days summ ex festival. See story, page 2.

Mohawk,
parents join
to create
‘safe homes'

BUCKLAND--Organizers
of the Safe Homes Parent
Network in the Mohawk Trail
Regional School District have
published the first edition of
the “Safe Homes Resource
Guide.”

“For those families who
have been successful in in-
fluencing their children’s
decision making abilities and
encourage good nt; the
Safe Homes project hopes to
support their effores.” said
Mark Keller, 2 parent commit-
tee member from Plainfield.
“For those families struggling

with their children’s less Ui~z

desirable choices and risks

réss the problems.”
- Included in the guide are
the names and phone numbers
condnued on page 4

Ashfield hires

Llamas

as new town administrator

ASHFIELD—Andrea Llamas of
Comway will start as the new town
administrator Jan. 24.

She replaces David Dann, who
resigned to take a similar job in
Shutesbury. Dann was the town's
first administrator, serving for
about two years.

Llamas has worked as the admin-
istrative assistant for the town of
Comway since 2001,

Her work there included over
seeing all aspects of the day-to-
day operation and serving as a

motivating force in a number of
key initiatives including the real-
ization of the streetscape project,
the establishment of the Economic
Development Committee and a
review of town road issues
Road research led to a petition
to the county for road discontinu.
ance and the adoption of a new
town road and layout of statutory
private ways.
Since June 2004 Llamas has also
been the town’s assistant freasurer
continued on page 2

Heath engineering student
to experiment at NASA

By Laurie Wheeler Burrington
TnarriePalirade endert ret

HEATH — “Ready to do your air
work™ are words most of us won’t
hear in our lifetimes.

For participants at NASA’s
Microgravity University, though,
there is an air space reserved just
for them.

Sarah Wodin-Schwartz of Heath,
a sophomore atSmith College, will

be heading skyward from Houston's
Johnson Space Center in July.
Waodin-Schwartz and three other
women from Smith submitted a
plan for their original mechanical
engineering experiment and were
awarded a spot in NASA's highly
competitive Microgravity Univer-

sity.
Wodin-Schwartz, 19, is studying
general engineoring and plans to
continued on page 2
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A line in the gravel

The town of Charlemont and the owner of a gravel pit
face a land court date to answer, among other questions:
when you buy property, does the special permil come with it?

By Laurie Wheeler Burrington
Tt eeindegendere net

CHARLEMONT—The town of
Charlemont and New England In-
vestment Holding Corporation, do
ing business as Zoar Sand & Gravel,
appear to be heading toland court
within the next 16 months after
severa) years of failing to reach
agreement.

*Ultimately we're hoping to a
have a settlement reached before
we go the full court system,” said
Planning Board member Charlotte
Dewey, adding that ata Feb, 4 court
conference among both parties it is
ber understanding they will have
to agree to invelve a mediator.
“Perhaps the court mediator will
have better luck than we had.”

At the heart of the conflict
are special permits issued by the
town’s planning beard outlining
conditions under which an ewner
may use property for a particular
purpose. The involved parties are
debating whether, and under what
conditions, special permits remain
in effect after property changes
hands.

Under scrutiny is whether prop
erty owners forfeita special permit
if owners don’t avail themselves
of the privilege within a certain
length of time, how rock crushing
falls within the scope of allowed
uses, and how an administrative
errer has invalidated a build
ing inspector’s cease-and-desist
order

More deeply seeded are issuos

about the rights of a property
owner, the rights of his neighbors
and how a town board interprets
and applies limits set by its pre-
decessors.
“Wa [New England Investment
ing C tion) purchased an
s in Charlemont,
one which came with a special
permit for business use,” said
Earl Bowen, president of New
England Investment Corporation
and owner of the Zoar Road gravel
pit eperation. “We’re operating
a gravel bank that has been run
continuously.”
The planning boar disagrees.
It says that between April 1999
and April 2001 there was no “sub-
stantial use” of the gravel pit
continued on page 4

Friendships bind over time and race

Descendents of a plantation-owning family, among them
a Buckland resident, bond with the families of its slaves

By Genle Zelger
Special to the Indap mdant

BUCKLAND-— “Everyone’s talk:
ing a mile a minute,” says Clara
Nelson, great-granddaughter of
George Singleton, a former slave at
the plantation. “There’s no bitter
ness, oo animosity. [t's fantastic ta be
part of history. We've been meeting
for about five years, and the good
feeling keeps growing™

“When we all get together, we
have a lot of fun,” says Walt Chap-
man of Buckland, great grandson of
Robert Singleton, the former slave
owner. “Tt feels good, like we're all
cousins™

‘What forged the bonds between
the white Singletons and the black
Singletons — who, as was common
practice, adopted their owners’
surname — is an inspiring piece of
history,

It began circa 1843, the year In
which rwo Singletons were born:
George, who was black, and Robert,
who was white. Eighteen years later,
the Civil War began and Robert
enlisted in the Confederate Army.

continued or page 3

Lezrr: Mr. and Mrs.
Robert Singleton
hold Leonard F.
Chapman, the
father of Buck-
land resident Walt

Chapman, who is
in line to jnherit
the property that
draws the descen-
dents of masters
and skves alike.

o

Warm light glows from the shops at Salmon Falls Market place as late afternoon slips into

evening.
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to the war, Robert initially went
alone.

But as the fighting continued
and circumstances grew more

-MMwmmBﬂﬂ-d
Stone’s River in late December of
1862 in Murfreesbors, Tennesses,
just 20 miles from the Singleton
farm. Stone’s River was a major
battle narrowly won by the Union
Army at a high cost—thousands
of casualties on both sides. As
winter set in Confederate and
Ui jes ch i

ceased fighring and rested not far
from each other

Although President Abraham
Lhmlnlmlvumﬂln lhe me
cipation
ment that uununlly !rud all
skaves—Union eneral Wil
liam S. Rosecrans freed all those
in the newly beld land, including
the Fairfield area.

ant George was free 1o
#o or to stay. He stayed and on
the day after the battle, noticed
that Robert was missing {rom role
call. George searched and found
him seriously wounded, having
been hit by a “minie” ball, a primi-
tive weapon made of half-inch
lead whose impact almost always
resulted in amputation of the af-
fected imb,

Although he was nptmd..n a
wounded prisoner of war Robert
was allowed to go home to mend.
George went ahead to the farm
to inform Robert's family of his
circumstances and returned to
the encam)| tim @ wagon with
Robert’s mother to find Robert
and take him home.

“Without George, my great-
grandfather may have died; ! be-
lieve be saved his life,” Chapman
says. “He could have mln-u off
— he was free — bat idn't
went back to the farm”

Raobert’s father, a farmer and
doctor, amputated Robert's leg
above the knee. After he healed,
Robert was mandated to return and
offer himsel{ to the Union armmy,
and subsequently spent twa years
in a prison camp. George joined
the Union Arng, as did many freed
slaves. He served for two and a half
years and attained the status of
sergeant, the highest rank a black
man could eam at the time.

“Unofficial cousins”

When at last the war ended,
George chose to return to the
plantation and the family he had
been slave to and share his federal
pension with all Singletons, black
and white.
“That’s why these reunions
aren't loaded with any bitterness
or nead to get things resclved”
Chapman says. “We're not ask-
ing for forgiveness from the black
folks; it"s more like they're the
reason Pm even here. We're so
grateful. My great grandfather
wouldn't even be here if George
hadn’t gone looking for him, Cod
bless him. There's a lotof mmtual
respect between these two fami-
lies™

At the time George returned to
the farm, itwas the Reconstruction
period after the war; Robert's dis
ability made it difficult to farm
and most southern farms had been
virtually stripped by Union forces.
Living conditions were extremely
difficult,and there was little food
to be found. Many southerners
were barely surviving and so the
£50 per month George shared was
a huge sum at the time. He kept
everyone alive, no matter what
their past relationship, no matter
their color

George married a former slave
named Barbara and the family
lived and farmed on land given o

them by the white Singletons. Rob-
ert married a local white woman,
Sarah Scou, from the farm next
door in 1

Phocos courtesy of Walt Chaperan fasmdly
d to meRobeﬂShﬂdo-hlheChﬂWt“ﬂhn
mu (- m-n."cm;eshghl-g&nsm the

Ihhvnsm!unls-l

to get to the
relationship

ou_.muen

between white stave own:
Ind slaves and that's why this Is special,” says Buckland mddnnt
Chapman, Robert’s great-grandson.

easy for him. That was a real act

of devotion, or friendship™
Robert may also have another

special claim in history. Years

‘To retain this position he had to
be re-elected every two years, and
in order to stay in twuch with his
constituents, he hadto get around
1o the farms and houses in the hifls
on horsaback.

This was a challenge with one
leg. as he could not ride a trot-
ting or cantering horse, and sohe
searched until he found ene that
could “walk” very fast, about six
miles per bour Lagand has i that
“Nellie,” as the borse was named,
was the original “Tennessee Walk:
ing Horse,” which later became a
class of breed and show horse.

The legacy of the Singletons

Now, nearly 150 years later,
many of George Singleton’s de-
seendants still }i around
Fairfield near the original house
built in 1790 A twostory tavern
was bought by Chapman’s great-
greatgrandfather in about 1820,
in the 1850s, a “huge™ addition
was made to the front of the build

ing

“We don't exactly know il
‘Gearge Singleton’s parents, who
‘were slaves, built that second
part; we don't know," Chapman
says. “Nobody really knows. They
may not have built
that house, but they
damned sure did
everything else.”

Also still in exis
tence is the home-
stead’s summer
kitchen, a litthe cot-
tage that became a
caretaker’s cabin

T years.

“It’s still there,
about 75 feet mvay
from the main
building,” Chap
man says.

The house’s con-
tents tell its story. They include a
genealogy of Ceneral Chapman's
fzm[bf going back w the 1600s, a

wooden leg worn by Robert Single
tow, an old butter ciurn, anice bax,
antique bedroom furniture and a
food safe that kept provisions sway
from mice and other animals.

Nelson visits the homestead
often and thinks about her great-
grandfather.

“He wanted to come back here
after the war because he and
Robert sere friends,” she says,

Although the black Singletons
had been moeting for years, rh(-
inclusion of white Si

member who personally knew

‘who remembered his
own grandfather, Robert” Chap-
man says. “My Dad had a great
memory and could really tell some
stories.”

“He gave us back some of our
histery because he remembered.”
Nelson says. “He remembered zot
only George, but Otie Kay, one of
his Ahnﬂtlm who had been his
na

The next summer, while the
younger Chapmans were visiting
the homestead with the elder
Chapman, “a bunch of Singlotons
just came over.” Walt Chapman
says. And rhe reunion grew from

there.

“It%s gotten bigger and bigger”
Chapman says.“Sometimes there
are in excess of 100 Singleton
descendants camping on the prop-
erty for the reanion™

Welcome to the lamlly

Leonard died in January of
2008, but in the summer of 2002
‘Walt Chapman attended the fam-
fly reunion, as did his niece, Dani
elle, a student at the University of
Virginia, who is in line to inherit
the farm.

At the reunion Danielle was
informally adopted by Geomge’s
descendants in a christening cet-
emony presided over by Elwood
McMahon and his sister, Elsie,
whose motherwas a Singlaton, in

George [as a freed slave]
could have chosen any name
he wanted, but he kept the
Singleton name, and so we're
unofficial cousins, but that's how
I think of them. In the South,
the term ‘cousin’ is not a precise
term; it's used kind of loosely.”

WaLT Cuarman

the river next to the farm.

“Elsie ook Dani right into the
river and gave her an old-fash
ioned baptism-style dunking to
welcome her iato the family,” says
Chapman. *It's a pretty friendly
scene down thera™

Elwood and his wife, Nanny,
are the current caretakers of the
homestead, and that, in a sense,
brings the story full circle.

“That's the land his great-grand-
father walked on, right there”
Chapman SaAYS.

“T think we've reconciled in
formally,” Nelson says of the

iy fri ip. “We've

the reunions began five years uo
when one of Nelson's cousing, Mike
Davis, called General Leonard E.
Chapman, Walt’s father and one
of Robert Singleton’s grandsons.
Leonard, born in 1913, had a
long and prestigious career in
the military. He served as 24th
commandant of the Marine Corps
from 1968 to 1972 during the war
in Vietnam. He also served as head
of Tmmigration & Naturalization

“There w; Services in D.C. for
they um.l.nvl Ib\v fsmnly name,” four years after his retirement
cmm me could  from the military:
hzvamosenmwn_amah-wanm “Would you like to come dawn to

but he kept the Singleton name,
and se we're unofficial cousins,
but that’s how I think of them. In
the South, the term ‘cousin’ is not
a precise term; its used kind of
loosely”

Particularly poignant to re
member in this incredible swry of
friendship over a century is that in
Robert's letter, the letter surviving.
today did not. dnuus:]d George's

Maryland for one of cur Singleton
reunions?” he was asked by one of
George's descendants. Chapman
was enthusiastic, remembering
George Singleton and how George
had been at his great grandfather’s
side when he

Chapman bad kept in touch with
a few of the blacks living near the
old fari, which he occasionally vis-
ited, but he was delighted, as were

hlack Sing).

services,
on the battlefield.

“If he wants to come,” Robert
wrote.

“And when he came he had to
walk like the length of Tennes
see to get to where Robert was,”
Chapman says. “Tt can't have been

[
For them Leonard, who attended
a first reunion in 1998, was a gold
imine of information about Geongs
that had been lost to the family.
*The two families had not been
in touch for a while, and my dad
was the only surviving family

Iy
never discussed it, but mostly we
know that although our ancestors
were indeed, slaves, thay were
not abused, they were respected.
Gaorge was taught to read, and
thar was unusual™

Chapman points cut not only
was that unusual, but if George
bad been taught to read while he
was still a slave, it was acrually
illegal at the time.

“You can just tell this was not
the usual relationship between
white slave owners and slaves an
that's why this is spectal” Chap
man says. “This is really about
how they feel abont it. Obviously
I'm grateful, because ctherwise, L
wouldnt be here™

“History cannot be ignored,
but it's not the issue,” Davis says.
“The Singletons, both black and
white, were different. It was an
issue of that time, but not of these
people. Had it been an issne of
these people, the bond that we
have could never have nurtured
itsell”

“When | tell people about these
reunions, they cant believe it)” Da-
vis says. = Tt all family; I say”

ongributed to this

Heath student at NASA _

work as a mechanical engineer with
alternative energies in automotive

“I think that it is really impor-

entering,” said Wodin-Schwartz
“This experience can be gained
mmuﬂ -any outlets including
internships and co-op programs,
but I hbe Ihe idea of working on
@ real pm«g 1o gather real world

while ﬁyi-g ina C9. Their inves-
tigation, “The Effects of Variations

in Gravity Upon Grit Contaminated
Lubricated Joints” will study abra-
sion patterns and temperature
changes under zero gravity and
with comparison tests in earth's

gravity.

The importance of the experi-
ment lies in the team’s under-
standing that metal joints may
fail under continuad wear due to
contamination by particles in the
wvery substances used to lubricate
them In their team experiment
they are creating a joint that will
be in contact with grease tainted by
diamond dust. In order to explore
how contaminated joints cause
joint faiture, the team will record
abrasion and temperature changes
in the metal.

‘Wodin-Schwartz expects the fina)

experiment apparatus, still in its
early construction stages, to be
four feat by three feet, including
its motor. Their team has worked

Applications and initial designs
waere sent in Oct. 2004, and appli-

cants received notice in

heading to Houston the team needs
to complete medical exams, pa

Dubmmserad
Sarah Wodin-Schwartz, a Smith
Colliege student from Heath, will
study grit-contaminated bri-
cated joint s under microgravity
conditions at NASA's Jehnson
Space Center in Houston.

field questions from the engjneers
wbo-vill be fying with them.

a dassroom ng students
lmm about hypoxia and take a
“chamber ride” said Sickorez. In
the hypobaric chamber the oxygen
flow is reduced to what the air
would be like on a mountain at

- from front page

gentle process.

“Students feel the Gs coming
off, getting lighter, lighter and
Tlighter, and they feel as though

and then they're

they're weightless,
‘weightless,” he said.

More than an experiment

The eight-yearold program is

nchild of Bob Naughton,

Aiel of Johnson Space Center's

Ellington Field, and Gecrge Abbey,
former center director.

“He [ Abbey] was worried about
where his flock of engineers would
be coming from,.” said Sickorez
After Abbay encountered a student
program through the European
Space Agency, he knew he hada
salution.

“They'll have an amazing expé-
rience taking into account micro-
gravity,” said Sickorez. “What the
students find out is more than sci-
ence experiments.™ After courses
in analysis, research and statistics,
students are able to apply informa-
tion learnad in the classroom and
solve a real problem.

“It’s project management,” Sick-
orez said.

Every year there is space for 50
teams in Microgravity University’s
Reduced Gravity Student Flight
Opportunities Program. This
year’s decket includes student
teams from across the country,
including ancother Smith team
and those [rom the Massachusetts

20,000 feer. Instirate of Technology and Purdue
If all goes well, following a for  University.

wal, final review in which their Wodmsdlwam s ieams fight
's test isre  was rspring

viewed by the pilots, field engineer,  break, she said, but numd to July

safety engineer, flight surgeon and  because NASA needed the airrmaft

test directors, students load up  for astronaut training.

their experiments. Each team flies

in pairs, one on Tuesday and one on Costs

Wednesday, which allows them to NASA covers the costs - $8,500

adinst their if neces-  per flight hour - of the plane, crew,

perwork, submit a test
data p: that describes the
praject in detail to the reduced
ravity office lead test directorat
the Johnson Space Center and ship
their experiment to Houston.

In rraining
The process for

sary after the first day's tial.

“Feet down, coming out”
‘This is the literal heads up for
students aboard the C9 to put their
feet back toward the floor as their
pilot pull.wmnl‘ the bottom of the
which

building of the experiment, and
maybe a few excited, sleepless
nights, lead up to landing st John-
son Space Center:

As students arrive on the Thurs
day of their flight week, they find
themsalves in a hangar, stauding
next to a Boeing 707.

“They show up, they think it's
a field trip,” said Donn Sickorez,
NASA's Johnson Space Center
university affairs officer. “Then
they find themselves talking to as
tronants, field test mnlm:rs.ﬂuh:
surgeons and safety ewmn

creates a mne uf weightlessness

inside the aircraft
The crew of the C-9 enters des-
ignated airspace over tha Gulf
of Mexico at 25,000 feet and 350
knots. The pilot begins a very
steep ascent to 35,000 feet, climb
ing two miles in 30 seconds. The
plane slows to 220 knots ar the
top and the pilot begins to dip its
nose. The crew begins going into a
peried of microgravity - when the
plane and its contents are travel
ing at the same rate of descent
and avpnr to be floating - which
25 seconds.

ilights, expendables for student
experiments and candidates’ physi
ological training.

“We invest $7,000 $8,000 per
team,” said Sickorez

The rest of the cost - for medi
cal exams, tools, equipment, travel
and expenses for the 10-day stay
in Houston and shipping - is the
responsibility of the teams. Wo-

in-Schwartz and her teammates
obtained more than 25 grants for
their expenses.

Many students use the experi-
ence as college credit or as their
senior project Wodin-Schwartz
and her colleagues are hoping to
create their own spacial stdies
as a technical elective around the
project.

After their Siight Wodin Schvartz
and team members make presen
mnons to Ioml schools, create an
ional Web site and offer

The program is real
rigorous in its expectations n( r.hc
students.

“We don't give you an incom:

a3
The pmhnhs themselves last one
minute. The pilot takes the C-9 and
crew through about 32 parabelas
during its airtime.

Despite a squeamishness that

plete” said Sickorez.
Once students report in they go
through a safety , set

up a table to run their experiment,
give the project final tweaks, and

ay be atthe thought
nl’ this lﬁnd of maneuvering, Sick.
orez described it as “an incredibly

events for local youth groups.

When not working on engineer-
ing prejects, Wodin-Schwartz is
likely to be found paddling her
kayak, working at Zear Outdoor, or
scaling an outrageous outcropping
of rock.
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UK engineering students fly with NASA to perform tests Click he
get the (
By Larry Muhammad delivere
Imuhammad@courier-journal.com your doc

The Courier-Journal

It's a modified turbojet called the KC-135A that's used
in aerospace experiments and that simulated
microgravity for the 1995 movie "Apollo 13."

Wﬁm

“’"‘"‘Iﬂ

Commonly known as the "Vomit Comet," it flies
parabolic arcs that make some passengers lose their
lunch while floating weightless in the cabin.

Last week, a team of University of Kentucky student

researchers visited the Johnson Space Center in Houston PHOTO COURTESY OF NASA
to take a ride UK team members Britton Wainscott,

: left, and David Jones experienced
weightlessness aboard the KC-135A
5 s : . I ith NASA' i .
"It's pretty crazy, kind of difficult to describe," said Ben 2'°"9 With NASA's Donn Sickorez
Morgan, a UK mechanical engineering senior who traveled to Houston and who also rode the

plane while doing research last year.

"It's the same sensation as a roller coaster — like you experience different gravities when
you're coming out of your seat — but it's magnified. You just float around," he said.

"They quoted a percentage of people who get sick, something like 30 percent, but you don't
see that on the video, of course. Last year four of us flew, two got sick, and I was one of the
lucky ones who didn't."

The six-member UK group is called the Weightless Wildcats. They're all mechanical
engineering majors at the Paducah extension campus, and they're one of 72 teams chosen this
year for NASA's Reduced Gravity Student Flight Opportunities Program; 117 had applied.

The program provides undergraduates the opportunity to perform microgravity experiments of
their own design under the auspices of the National Aeronautics and Space Administration.
The UK experiment is testing how a lack of gravity affects the contour of a precipitation radar
screen — research that helps improve weather forecasts.

"Basically, what we're looking at, if you hold a piece of fabric, it wants to sag in the middle,"
said David Jones, a UK junior and the team leader. "In zero gravity, what it wants to do is
ripple under its own weight. So what NASA is trying to do is eliminate those ripples in the
surface contour, and they've done computer simulations on the radar shield that take the

http://www.courier-journal.com/features/2004/08/02/nasacats.html 8/9/2004
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gravity out,

"Our experiment will take data in zero gravity, on the KC-135A, to validate those computer
models."

In addition to Jones and Morgan, the other Weightless Wildcats are senior Adam Cook,
juniors Britton Wainscott and Chris Thompson, and Justin Hastie, a recent graduate who was
a senior when the project began earlier this year.

Their home base, the Paducah campus of UK's School of Engineering, once raised political
hackles and sparked debate among educators who questioned the need for an extension
campus in Western Kentucky, before it opened in 1997.

Now the school is located in a 53,000-square-foot facility and is a cooperative program taught
by professors from West Kentucky Community and Technical College, Murray State
University and UK, It has graduated 61 mechanical and chemical engineering students since
2000.

"The NASA research shows that students from this region of Kentucky can compete with
students from anywhere in the country, that they're as good as the best from MIT, Cal Tech,
University of Texas and Purdue,” said Jack Leifer, assistant professor of mechanical
engineering and faculty adviser to the Weightless Wildcats.

"Most of the students we serve would not have majored in engineering without this campus,
because they were not in a financial position to leave home or were nontraditional students."

And because of the skills they learn participating in the reduced-gravity program, Leifer said,
one of them, Chris Meyer, was selected to work at the Langley Research Center in Hampton,
Va,, on an in-space diagnostic measurement system for a solar prototype that NASA hopes to
demonstrate.

Team member Morgan is doing a summer internship at Langley and won a National Science
Foundation Graduate Fellowship, Leifer said.

"So I'm just very pleased and thrilled, and very proud of all these students.”
University of Kentucky students have participated in NASA programs for seven years, and
this is the second year a Paducah team has worked on the radar screen in the Reduced Gravity -

Student Flight Opportunities Program.

Any U.S. citizens taking undergraduate college courses full time who can pass a Federal
Aviation Administration medical exam are eligible, and they needn't be engineering majors.

Teams consist of four members and a faculty supervisor, with an alternate member and a
ground-crew member optional.

Applicant groups submit original proposals for microgravity experiments they intend to
perform, and NASA program officials score them on technical merit, safety and outreach.

http://www .courier-journal.com/features/2004/08/02/nasacats.html 8/9/2004
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Top scorers go to the Johnson Space Center in Houston to perform their in-flight experiments
aboard the KC-135A.

Leifer, who has worked several summers in the NASA Faculty Fellowship Program in
Langley, said the UK student project "is an offshoot of work they're doing in Langley, in all
sorts of ultra-lightweight and inflatable structures, like solar sails. ... I wanted a student
experiment to use some of the techniques that I learned, on a project small enough to set on
the KC-135."

And findings of the Weightless Wildcat research will be used at the Jet Propulsion Laboratory
in California, said Bernardo Lopez, a research engineer there. "The new antennae for mapping
weather is ultra-lightweight and can furl for easier transport, then roll out like a wmdow shade
and be in the correct shape;" he said.

"The work that the UK students are doing is in support of a production of new antennae for
space. It will mean enhanced, more accurate weather prediction."
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Students collaborate with NASAmm

By Jen Rasmussen Our test equipment passed
NEWS EDITOR NASA standards and worked

like we had planned,” said
Six USD students spent their  Dominick.

weekend at 36,000 feet over The team will publish
the Gulf of Mexico. Matt g report o their findings,
Dominick, Emily Perttu, Doug  which will be submitted to
Sangillo, Tom Spellmire, Andre  NASA. “This has a practi-
Watson and Adriana Zammit cal application in controlling
developed a microgravity re- mixtures in food processing,
search project and proposed it pharmaceutical drug prepa-
to NASA. Their experiment ration and mineral purifica-
tested how weighlesness af- tion and separation,” said
fects the seperation of particles.  Perttu. The team also plans
They developed this experiment ¢ speak at San Diego area
based on the observation that high schools to encourage

Students experience zero-gravity in MATT DOMINICK Brazil nuts always endup at the  students to study engineer-

a KC-135A research plane. top of a can of mixed nuts. “It ing and science.




