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NASII/JPL-CALTECH IMAGES, 
ARTISrS 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 othelWise 
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 IC1396. 

NASA Renames SIRTF for Princeton Astrophysicist 
I MILESTONES I 

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 
NASNs Great Observatories, which in
clude the Hubble Space Te'lescope, 
Chandra X-ray Observatory and Comp
ton Gamma Ray Observatory, 

• 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 Vehic le 
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 wi ll carry a test 
satellite to gather performance data. 
The fu:st two government missions are 
scheduled for 2005. 

• 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 Nitlic Oxide Explorer, 

launched in FeblUary 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 constlUction 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 Eatth's alU-ora. 
About 60 students participated in the on
campus control of the spacecraft dlUing 
its lifetime. 

• 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 Eatth in April, he will have spent 375 
cumulative days in space. 

Foale's Expedition 8 erewmate, Russ
ian cosmonaut and flight engineer 
Alexander Kaleri, will have logged 610 
days in orbit on four flights by the end 
of the ClUTent 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. 
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Students Tapped 
For Microgravity 
Experiments 
I EDUCATION 

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

The Reduced Gravity Student Flight Op
pOltunities 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 KG-
135A flies a selies parabolas over the Gulf 
of Mexico that creates a weightless envi
ronment that lasts about 25 seconds. 

11le first of the university flights is sched
uled to take 'p lace in March, with flights 
JUnning through July, 

• NASA SEEKS TEACHER ASSISTANCE 
NASA has selected 14 teachers for a pro

gram that develops educational matelials 
for students based on the work of ongoing 
NASA missions and programs. 

The Structure and Evolution of the Uni
verse Educator Ambassador Progranl, 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 Startford 
University in Palo Alto, Calif. 

During the program, the teachers will 
work with scientists involved with several 
NASA missions and programs, including 
the Ganlma-ray Large Area Space Tele
scope, XMM-Newton, the Galaxy Evolution 
Explorer atld NASNs 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. 

• 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 NASNs 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 awat'd
ed for the fastest vehicle and for the entry 
judged to have come up with the best tech
nical solution for navigating the sinlUiated 
lunar surface. 
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I 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. 

INTERNATIONAL 

PROFILE: 
Jim 

Wehri 
22 

17 Japan: Japan's overall 2004 space budget wi ll 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 iii December. 

. ESA ARnsrs CONCEPTlON 

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. 

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 mi litary commanders and 
overly expensive. See stO'ly, page 6 

AlV Overrun, Shuttle Fleet Grounding 
Boost European Space Station Costs 

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 St01-y, page 14 

REMOTE SENSING 

Imagery Aids Species Discovery 

PETER B. de SElDING, PARIS 

E urope's contributions to the international space sta
t ion are likely to cost $600 mi llion more than 
p lanned due to mounting cost overruns in an un

manned cargo vehicle and because of NASA's revised 
space shuttle launch schedule, which wi ll delay the de
ployment of Europe's habitable laboratory, accord ing 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 counci l at the agency's 
headquarters here. 

One European govemment official said several govern
ment delegations were left nearly speechless by the size of 
the overruns, even if they knew the p rogram'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 

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 l"i rst 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 Faci lity, 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. 

Keep ing Columbus development teams in p lace to ac
company the laboratory and manage its early operations, 

See EUROPE, page 3 

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 is land nation of Madagascar. 
See Sto1-Y, page 16 
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Mars Express' Main Mission Begins 
Preparations for the main Mars Express mission begin 
while European scientists continue to search for s igns 
that the Beagle-2 lander (left) made it safely to the red 
planet's surface. 

See story, page 6 



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 
ostronauts and offer students a chance 
to sample one of the more exciting 
ospects of a career at NASA (see p. 31). 
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Hands On 
Microgravity rides on NASA KC-135 lure 
engineering students to aerospace work 
FRANK MORRING, JR.jHOU5TON 

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 Fie ld 
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 

A 
graying NASA gives under
graduate engineers a taste of 
space in hopes they'll make 
a caree r of it . Microgravity 
flights on aircraft for student 

experiments 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 NAS~s KC-135A reduced
gravity a ircraft. 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 1 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 
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flying," says Sickorez, who co-manages 
the student program with John Yaniec, 
NAS~s lead KC-135 test director. 

For the Massachusetts Institute of 
Technology team headed by Air Force 

. ROTC (Reserve Officer Trai ning 
Corps) cadet Michael Heiman, the par-

Test Director Dominic Del Rosso oversees MIT students Michael Heiman (center) and 80 Shi 
as they use microgravity and a night 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 spatia l 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 f1ightline safety when a 916-in. wrench 
socket came up missing after loadou!. 
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 fl ight safety and motion 
sickness. Using a laminated checklist, 

AVIATION WEEK & SPACE TECHNOLOGY/AUGUST 16, 2004 31 



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 buckled 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, 

Full Service 

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.Sg 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 

NASA gaining confidence it can use robotics 
to service Hubble-for at least $1 billion 
FRANK MORRING, JR./WASHINGTON 

N
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 200S, 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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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-

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 $S3-
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-lb. 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," 

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 
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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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 (AW&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 liq
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 

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 

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. I) 

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 
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. I) 
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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 

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 will 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 

Delta 

US Airways 

Unrestricted Cash, 
12/31/03 

$2.7 billion 

$1.3 billion 

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-

Unrestricted Cash, 
6/30/04 

$2 billion 

$975 million 

Near-Term 
Threat 

continued cash 
burn, no credit 
available 

failure to satisfy 
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 SJC 
In today's super-technology sen. "Students who learn Slckorez, NASA university 

atmosphere, some students about science and technology affairs officer. "The reason 
aren't satisfied with high through this program could they are on the plane is to op
speed computers and digital become qualified to work in erate their experiments, and 
cameras - they want some- Bay Area Houston's aero- get results." 
thing more thrilling, like ex- space, biotech or cheinical in- Examples of pas',experi-
periencing weightlessness. dustries." mentation include finding an-
And they can, thanks to a To .date, the program has swers to questions, like what 
partnership between NASA accommodated over 2,000 happens toa flame in micro 
and San Jacinto College. undergraduate students from gravity, or, how do you get 
.. The Student Flight Oppor- 46 states, all of which have ' bubbles out of a solution in 

tuIiities Program has a mis- . experienced zerocdegree micro gravity? 
sibil: to motivate students in gravity. As Sickorez explained, on 
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NASA sponsors the pro- amazing experience," said· surface. In space, they don't. 
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logistical support from the Megan Ebadat, who partici- ble scenario could also be the 
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tioh. The Academy, an educa- feeling I can think of to de- "If you're pumping fuel in 
tion-industry-govemment cpl- scribe it. I enjoyed the pro- space, you don't want any 
labpration affiliated with San gram so much, I paIiicipated a bubbles," he said. "Getting 
J;l,cinto College,assists with second time." bubbles out of a liquid is a 
adfhinistration, advertising Like all students, Ebadat valid experiment for these 
a#d helping students with was part of a four-student students." 
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vehicle for many college students to experience weightlessness. The Student Flight VlJUU'" 

I ~ll"'\ ,~Program will be using a C-9 in the future, the military version of the McDonnell 
DC-9 used for many years by commercial airlines. T, \ 
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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 result 
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-govemment 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 zerocdegree 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 gravity. 
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 Siclmrez, 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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fades into the sunset 
by Trisha Sims 

On Oct. 31, 2004, Ellington Field retired the weLL·known 1«-135 
aircraft. otherwise known as the -Vomit Comet" to otd age. 
Future plans aTe to replace the K(-135 aircraft with ill (.g, 
enablil'l9 NASA to continue its A!<iuced-gravity program. 

The 1« -135 was first used by the U.S. Air Force as a refueling 
tanker. It was brought to NASA in 19]] to repLace the (-135. 
which had been used to repticate a weightless environment. 

Astronauts in training have been required to go up in the 
1«(·135 at least one time every year since it was brought to 

Ellington FieLd 31 years ago. This specialized aircraft gives 
astronauts an Kfea of what microgravity feets Like and also 
provides a test vehicle for new technoLogy. 

To simulate reduced gravity. the K(·135 aircraft climbs 8,000-
plus feet over the Gulf of Mexico and then begins to rreehll -
ill 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 fur the Reduced Gravity Program, said he 

has enjoyed seeing the excitement on the students' faces while 
they conducted their experiments. 

Comparing aU of the different projects that he has seen as a 
flight director, Yaniec beLieves that -the Reduced Gravity 
Program helps pave the way fo r 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. ,he 
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 

As~nout doss number J7 on Uteir Zero-.(i fomi/iorilotion flight in the KC·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 
passengers safety while on the plane. We are wilting to help 
talet care of sick passengers," Yaniec said. 

Afw several years of flying onboard as a test director, he has 
affectionately nicknamed the plane -Bertha: Well-known 
passengers that Yaniec remembers taking flight in the KC-135 
are Journalist Hugh Downs and Or. 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-13SA still flying.-

The C-9 aircraft. which replaces the KC-135, will make its 
debut by the end of January or the beginning of fe bruary. The 
new plane has a smaller research area than the KC-135, but it 
will Sl!1Vt the same purpose by simulating microgravity for 
future scientists and current astronauts. 

Roundup ~ 
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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, "I 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 .. . I had to get my 
hands on anything that had to do with space. I wanted to be an 
astronaut ever since I 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' 
spinn ing 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 (N ES) 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, 
Iowa, 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 
fl y. Credit: NASA 

"One of the goals of the NES 
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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 oth er teachers went th rough 
pre-fl ight 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 wi th 
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 1 audience/foreducators/k -4/featureslF _Over_the _Top. html 
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Image above: Once th e 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 I flew on the KC-
135. 'Remember to take the time to make the memory.' I took the 
time to look around the cabin when Flight Director John Yaniec 
yelled those three spectacular words, "Over the top!" I took the time 
to memorize the feeling of the body floating so I could bring the 
memory back to my students and family. It really was important to 
me to get it right; I 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. I wanted to make sure I made my time in the KC-135 
count. I 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. 

Image above: Flight Group B flew in the 
KC-1 35 in the afternoon. Credit: NASA 

Highlights of the KC-135 Flights: 
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Ready to Gal 
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 Middle School 
Educators Craig Cadman and Kim 
Anderson from Sioux Central Middle School 
in Sioux Rapids, Iowa, 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 1 g results to 
the Og 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/Red uced_ G ravity-FI ight. htm I 
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Reduced Flight Gravity Staff I 

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 support! 

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 , sh e 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-tenn 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 atJohnson Space Center in Houston. 

Quistad said the team applied for the program in 

see Flying high on Page 22 

submitted photo 
Elisabeth Quistad monitors an experiment on 
elasticity while experiencing zero gravity aboard 
NASA's specially-modified KC-135 jet. 
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Flying high ... 
continued from Page 1 

October. 
"We found out in Decem

ber that we were selected," 
Quistad said. "We were up 
against some r eally 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 t6 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 turboj e t 
transport - the sa me j e t 
use d to film the mo vie 
"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 w here you 
experience two (G-forces) at 
that time, and then at the top, 
it points down at a 45-degree 
angle and you experie n ce 
weigh tless ness ," 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 fe lt 
weightless. It was then that 
the students could floa t 
inside the cabin of the turbo
jet. 

During the 60- to 8 0-
minute flights, the students 
experienced 32 cycles, each 
lasting just over one minute. 

But only fo r 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 auto
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. " 

N one of the NDSU st u
dents got sick during the 
rides, even though Quistad 
said she does h ave "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 go ing on some 
interviews and is trying to 
return to the Twin Cities. 

Her fiance lives in Eagan. 1 
"r thin k the biomedica 

field would be interesting, b 
it's a tough field to get into, , 
she said. 

Oakdale - Lake Elmo Review 

• 

c-

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 a/NASA program 

By KAruuE AUSTIN 

Contributing Writer 

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

"You can't explain the feeling," 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 Qttistad 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 ill 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. 

... 
...... 

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. 

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's so 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 Elison pride during the 
experiments. They had pennants, ban
ners and rugs, which were prominent in 
their souvenir photos 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, 

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 jor 
the university relations department at 
North Dakota State University. 
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SPACE ON EARTH 

SU students Corey Schwartz and Reese Weber hang out in zero gravity over spring break. 
Submitted Photo 

Students team with NASA research 
By Katie Murphy one of 69 student teams in such a manned mission to 
Contributing Writer the nation to be selected. Mars. 

Over the space of an hour, 
"In two gravity, where the "We submitted a proposal 

jet flew at a 45-degree angle to NASA, which included 
three SU students experi- up, my body felt like the writing a paper £or our 
enced the weight of the weight of the world was on class," Schwartz said. "We 
world and the lightness of a it," Quistad said. "When we wanted to do something that 
kite. were going down, at zero NASA would be interested 

Electrical engineering gravity, I felt like a kite fly- . " m. 
seniors Reese Weber, Corey ing in the sky because my The students did research 
Schwartz and Elisabeth feet weren't touching the on the heart. 
Quistad recently returned floor." "We tested the effects of 
from Houston, where they As part of their senior zero gravity on a balloon 
participated in NASA's design class, the students filled with water, which 
reduced gravity student tested the elasticity of the would be similar to the 
flight opportunities pro- heart while in micro gravity effects it has on the heart," 
gram. The SU group was for extended periods of time, Quistad said. "The heart is 

A true labor of love 
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./1 

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 farruJ.y members of 
victims in New York and 
asked for letters to lost loved 
ones. The response, she said, 
was overwhelming. 

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, Cia vola 
ha:d to take time off from 
reading the leaders because 
they were causing symp
tarns 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 

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./1 

See NASA: Page 2 

Beer go 
andma 

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, OCCl.J.

pational and eiwironmental. 
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 experinlent on 'Vomit Comet' 
T hree North Dakota State 

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-13S 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 

NOWAIIKl 
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 

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

That's a major 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-13S, 
the same aircraft used to film 
the weightless scenes in the 
movie '~pollo 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-13S 
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." 

... ., 

North Dakota 
State 

senior 
Elisabeth 
Quistad holds 

engineering 
project as she 
floats next to a 
water bottle 
aboard NASA's 
KC-135 
aircraft, 
nicknamed the 
"Vomit Comet." 
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NOTEBOOK: 
MSUM student 
receives honor 

From PageA8 

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 sleepi ng 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 aboard 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
bolic 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 ovenvhelmingly welcomed 
science and engineering expe11s 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. It's 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 tire Johnson Space Cen
ter. "Building a skyscraper is for most architects or 
architecture students the best you Cal1 do," Rudis 
says. "But I think you'll see more of us looking 

beyond the horizon with the design." 
-Brian Libby 
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AND AROUND THE STATE 

I 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
ning to visit NASA's Johnson Space 
Center in Houston for a scient ific 
projectApril1-1O. 

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

"I'm really excited to go and expe
rience what microgravity feels 
like," she said. "It's something I al
ways wanted to do." 

During two days offlights, 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 effect s 
which sloshing ofliquid within the 
tank might have on the surround
ing vessel 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. 

Ifmore is known about the effects 
which movement of fuel within 
satellite tanks can have, McCoy said 
camera movements hopefully can 
be refmed 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 
'n tl1e e:JCperimept ,in <;lude Chris 
Fles of Muskegon, James Kallamani ( 
of Gary, Ind. , Pete Browning ofSey
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 

McCoy take such a flight 
her self. 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'm really excited to go and 
experience what microgravity 

feels like. It's something I 
always wanted to do." 

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 seco d of~crogravij:y. 

NASA. Will co er flight expehses 
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 flig ht- 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- Ultimately, the group wondered if 
self. temperature variations could be 

McCoy said an interest in math used to control the refraction of 
and science helped draw her to Pur- light as it passes through various 
due's aeronautical engineering pro- gasses. If so, Millard said this even-
gram. tually could help in developing a 

"I've always been fascinated by lightweight alternative to the bulky 
airplanes and space flight ," she glass refracting lenses that are used 
added. "It just seemed like a natural in telescopes. 
path." "We could see the gas forming a 

Colleen, the daughter of Pat and lens," Millard said. 
Bob McCoy, expects to graduate Millard worked with some other 
from Purdue in 2005. Afterward, students on a follow-up experiment 
she'd like to obtain a master's de- in 2003. 
gree and work in aerospace re- "The experiment observed the 
search. same phenomenon, but with a high-

Lindsay Millard, a 1996 PHS grad- er accuracy measurement tech-
uate, was involved with another mi- nique," Millard said. "From this ex-
crogravity experiment on board periment, we developed a mathe-
NASA's aircraft in 2002, while she matical model of heat in micrograv-
was an undergraduate at the Uni- ity." 
versity of Michigan. Millard, who recently fmished a 

Millard and other students from master's degree at U-M and will be-
U-M and Iowa State University con- gin working on a Ph.D. at Purdue 
ducted an experiment focusing on this winter, said considerable tech-
deep-space optics. Joe Lambert, one nological development would be 
~~ MM\arq's ~Q);1ller:.Eetqskey ~l~s~~ ~Q:~<?fI:efte ~ .a'p~~ o~.serva-
mates; ;Jas mvolv~d WIth the pro- tory lliat use's gas lenses. 
ject, while former Pe osk~yres'dent 
David Hartkop ('captured ideo Ryan Bentley can be contacted at 439-9342, or 
footage of it. rbentley@petoskeynews.com. 
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p-raclice., III"pllld IllIir !>Wilen' 
.um""", _ III In inlPlr-in8 pi_ III 
IIistO<)'. 

II bi!a;:Jn clrol 11143, me yelrln 
whit.b two Singletoni 100'''' born: 
~ .... h"_ black,andRoben, 
wllo_wlroltl! 1~IIJ.btel>n)'Nnbrer. 
Ihe Civil Wu bt'gall Bad a"ben 
enlilfed in t!le C!>lIl'edl'rate Anuy, 

~dJ1lont".p<:tpJ 

LIn: l\tr ... d 1\1 .... 
Robft1 SIn&If'lon 
holdL-..rdF. 
Cha..-..lhe 
flOl""_",,,*. 
land relldenl: \l"lIh 
CbIIp_t. BIlLOW: 
Walt ChapallllllllJd 
1"~IlI~, I)f!lnll! l le 
o.p_,""'el, 
In Une 10 loberit 
tlMo propwty UW: 
draws the deKm. 
dft!rs ellltMtl!n 
..... ~.I.ok .. ~ 

!:1'1".""'1tt/1Wt., 
",,,, ... 1"'111 3 1___.fr_ tllethopf.aI Satoooon ralls. i\tadl!epbceaa w"arll'l'nOClD &lIp" InIOl! <"GIll w ..... er 
f:\'lenlu&. 



~11 ___ kIr 

........ ~""dftJ'---. 
to tlle ... r; Robe" inltiUtr_1 .-S ... 1M rtp tiq COIldllMd 
a id c.ln:II .utalee. arew_re 
dilliult, Iroe wrote to m -oes-. 
fU .... rr- a bell.Se6eldi.l[e. 
tKQ i . ........ .un Itdd b7 m-e-.... 1 WINid lib Wt IMJooeGeoqa 
_biJ .. th.Io wUaml' if be 1nJD 10 
__ .. d ,.. c.a.a ~aiotlldy 

fJQn lIi .. - wnKe Roh8t. ~. 
N..,.,e- ..... dl ..... rn..l .... 
c:omp;oayllNrty ... dl fiIId il ...". 
Il.anl. lG .,ellDr ... biAAdo .... 1 
.... _trkd k m:peZf,bat'..m 
bl\lelo:uti~ . I . III. .. Ceo,., .... Iafonul'd of the 
~t.decided 111 joio Roben 
1UId ~b!r"""de foraboolt 
.)lNc. Tbea ea_ u.. BaUle 01 
S_.):RM!rI . ... o.oe..toer d 
1 8IW: IaM~~ 
iwe. 20 IIliIeI m.1II doe SiqSl.toII 
r~ .... St_-. IU __ a_iM' 
baule~ly_by tb.U'" 
A rIllY 1M. " ... CDJt-dIOllt.aad, 
(I( CII,.allieo 011 bcHlII :tidel.. AJ 
.lalGIUI III eo.fedol!Dle I lid U .... ~ __ dH'.-ive.-.. 

CNMd~.DdrwleCl-' f .. 
fro. Mchodoec. 

A1tMq11 Pr .. IdiI. t Abr.lb1Jll 
t.IIIcoIa bad )Illt III sip. lit. ~a
ap..so.~~doc'a_.t Ilt.at_.u..11y flft<l dl 
.bws-U __ )UjorC.-nlWil-
I .... S. RGMcnaI frHd an lIIa!M 
I ... _iy beId 1;tQd,.loKNdi.,. 
tlIIoP:llrfWd2rY. llIM __ c.or.e_ f1M.1IO 

ItO or til $(;11 He H~ aDd o. 
1&11 dQ' .ltar tIae batdor. Ilodold 
Lllar.R.obart_lIIDo.\ae.lIcanlle 
call GeoqI: ..r.-.;iIo:<t Illd fDa..nd 
blm 'eflollltr .... (lll1lded, Itniq: 
boee.hrtb)'a"'rnioOO'" bd •• primi
thoa _II" ...de of loaU. lac.II 
IIIOtd Of"""" _pad ...... 1 aiwayt 
... ",tled'" .mPQt;ltJoa o([b .. ",· 
fOClMHmb. 

Altho. heWMaptltr'od" •• a 
_dH !lritllllllrofWMRoben 
_.,~ I .. ",It_co_1IIl 
Ceo"", we.l.bead 10lbe f:u .. 
10 IACOnA Roben .. falllity of lib 
drc.",tla .. tullld nltul'lIed to 
Ibe~~I "·WIaPO"'· 
Rllbem _1 ........ 10 IIlId R._., 
nd ql;ellillllto-. 

"WLtI .. ~.u Caoo'll-'l."'" CRnanadr .... f....., '-diad; t __ 
1 __ .....edIt.Iil .. ~Cbp_ 

'''1'" " Ne ((IlIld It:ne ukeD off - ba_ r ... _ _ lloectid."tbe 

_Ill bM:t lO 110" CartIl .. 
Robart'l r.u:lr.er. a f;;umu aAd 

doc1or .... I)!;JII II/Id aoben't let: 
.~ doe btee.A1tt!r1te benled. 
Rob(rt_~I(II'I!hII'II'" 
oller lI.iaelf til ttt. U.oa~ 
.od"''-Io1ICIIIb' 5ClUl~)1lI'In 
Lnl prifoII camp. CecqeJoIaad 
tIM: UAionAmrl, .. didAUlll'tr-o 
1I_1 .. ..-ttor_audalWf 
yM ........ au::allllllll 1M IltaW I of 
If'fJINIIl, lila bWIHt laftle a Nack 
IbIII caaki HrII at die ~ 

"U1I(l/'tk."to:oudn$' 
~. at W I llie waf 1!IIded. 

Ceo ... (bOle to relll ... 10 Itle 
pIaAUldOll a ... lite farnib' he 111I0Il 
bsn.tilla jgudtbanlo~(adenI 
penllion wllb all SlntIlltnM., blatt. 
aadwitl .... 

"Tbat ', .. by IheH rfI"IIIcHU 
a .... 't 10000ded .. IIIII.IIY bllftmellJ 
or liNd 10 aM thilliii' rMOlv.d: 
Cb.pmall 'ay'. ~We'nI .otuk· 
h .. for~rrv.tbablad' 
folie" It"- _nI lib Ibty·rw lilt 
...... 10. "01 ewo bf're.. W.'re SCI 
anlelw.L Iroly IU'Nt paadfalJo.tr 
WO~ .. "t_llbe IoenllfCecqe 
U.tD't.- I~rc.Ilim.Cod 
blulltilll... n.. .... 'sllkltot ... aw 
nI'pact between 111_ ~ &.IIli
I ... • 

AI u.. ti .... ~ ... mn.cl1O 
tIIoafarul,ll_lbe.~ 
pt'riodatllrtbeW3r. Roben'Idif. 
.bitllY ",adalldiftkall to 61l"1li and _ ........ r.r..Udbeea 

wirmaD:r,trtpp.d byUniollfarra 
LIvt .. coudtDOMocenu~ 
dilOolIl..1d _nl_ltzSefood 
10 be IHad lob., .o.rhemen 
were here.,. ... MIt., aad 110 !be 
$5l)petIll«llhG-..tbrmd_ 
• blIP '''. atllWl tt...IU ,"-pi 
IIY.l'}'lIn. allvl,lIo lIlatar .. bl 
tlwJr putl'lill'ticllulrip. .... "',Jlt<er 
Ihtircob: 

CeoI1lll married I tOf'lllOl!r .bw 
na .... d 8 .. rb;lno aad the !.mny 
Ifwd lIad flnnN 011 bIldafwa 10 
dlelllwtho!wh1teSiIrdeIons.Rob-
• n_~aloc:;d"'hl .... _.....,.. 
Senlt &ott., levlll lite flrllllullIl 
dow In 1877 

-Tbe.raW:lfIloOI .... I'IIIOi~ 
lbay jlltl lcePllK f.miIy!lame,
Ciapc!wl~ "Ceor;ec:otdd 
b .... mo-.~na .... bewanl8d, 
bill II .. hpr the Silllleloa D ...... 
anlilO wen ooo(fkl..aJ. CIHH~ ... 
bill tII.I·, JI.ow I tltlAJ. 01 tHaI. hi 
IhoISoatlt.,lbeTenll'CO!niIl·llnOl 
• pnod .. I~ In .. oed tl.d.t 

'--"'nk .. ' •• !y PIIip.PI to nt-
_lIIbwilllllif IlICRdible.CIXy 01 
1~IupCllft'fleenrmyatbat'ia 
Robo!n'Jloeueltibeleuer.tUrviVi1l& 
loot.t.1tt did DOl drmand Co!oqDe'l 
-w.r..IteI'f'qeftWd ltisa.rpaqy 
1111 tlNo baWefieloi. 

"1(l1li wanul"ce_: Rober! -MAJId wbu be aunll be had IU 
w&ltUte lilt If'Illlb ofholl_ 
_ ev~ Illwitf'f'f'Rob«t ...... • 
C1Ypmaa ....... "II (::aD'! !law a-a 

______________________ • ..JI'Oa Jro*PfI#I. 

~_tf-,~~ 
s-.._~ 'a...,......., R~' SinAJ.,I_I .. lit., ChoW W .. ""if h., 
__ ta t. ""e," C--Se SYt.&~'II-' ~ .... , .......... lb. 
&.:o,rbelT _ __ , .. p la tbe bIottWJtid. ""'00. an J-l '"u 
th ls _ . .... tbe_1 real.'" ~whlteMaYe __ er. 
.1Id ~.nd 1t.t'1..-'w thlllupKI .. l, ~ ta)'.ISlXlttand rulduu 
Wd 0-,--. R.obert'. armt""-'-' 
easy for 1tI-. T*oII_ •• I1IIII-, 
~ deotadoa,w frietl!bbip.-

Roben ra;u- alao ~ "",,(11._ 

""""cbl d.i lll l" IIlnOfY. Yun 
aftaf'dta __ eadecl,lM--.ln 
dert oftfwo Badf'0IId CcfttF c-t. 
Til rltl l .. tll.it pOtIOoJl Iw lIad 14 
be~evft)'_y"n.ud 
I.n o .... r lo lao" ill lIIadl witb iii. 
I!OlIItilueDtl, beb:l.dto~al"Clud 
10 tile fa..- and IIocueoJ III tbe hlllI 
~ ..... """-
Thb_.dt.lla.~wltbon. 

Ieg. ... h ( o lltd . olrld.atrill'
rinaaro,""ri .,.honI!..ndlG he 
_rdIed undl b",lalladon .. t.b;I l 
could-w..J ""ryf"'l.abootl .iJr 
mlt.J Pl'rbouc 1 .. ".1Id b.II.1t tbat 
"'Nelli, .... tbelMlne_ ....... eel. 
W'.utbeoci.&ioal""1'l.!wt_ Wotlt 
iaeH-," "biclt later llea;1IIII. 
ca. of bI'-' nd .how !tone.. 

The Ie&.::J or lbe SI",,~_ 
N_ ...... r11 ISO yu,. I"'~r. 

.. "" of Ceo.,.. SI..alOll'l de
_danlSstl..lliWlla_.~ 

Fa~1d Marrlleori.dftailtoaN 
HiIt"11!11CL A-'III)I)' I-. 
~bc'.o.ojj:hll8'CboI~"lgrwr.1 
&n8t&nDdtatbl!rla aboatl82D; 
la the 18SOs, .... qr .. addition 
_lIIIIdelOdioefroatoftbebaikt 

'" "w, ,sll.·t alUlClly k .. ow U 
CeoQllll Siaaletoa"l pUULA .. ",110 
were dave •• b.1I1 11111 MCo.d 
put; _ dOIl"t 1eD._; CbaPIUD. 

IQJS. -NabodyrMItr"_ '""" 
.... 1IOt1l_bltill 
~lIcow4!.,blul~ 

__ berwlllo)H'nOll.lU, ,,_ 

Ce.orwa -.d. willi _1II.banlcI., 
CMIIaralOdtubK.Rober\,"o...p
_:n ....,. ... " .. , Dad b.a.d • crNt 
~.-taoakl~leII_ _. 

"u.. pl." u hick 110_ of ou 
bUUIcy becatooe be ~.IIIbe.ned,.
I'fcllolllliQ'lo."He~.QII 
_~blJIOtie~.olJllof 
"'if da.a!t len . .. 1ttt hod been "''' 
_!1lIIY." 

The IlUI .. IIII.U, wltlle lhe 
)'W~Ci:IOI ptU;l __ r.villt~ 

t il e bomeste.d .. tth th .. elder 
Chap_n .. -all!"odIO'Si~. 
j .... ca_ o~r" Watt Cltapoot ... 
.,.,... A nd "", 11'II1II"".".... 'rolll ..... 

&' t\jpl.tllllbUraAdIl\aer: 
a.~IItuya.-SOIlld:i~tbc", 
. re i .. uce.. 01 100 SI"~IN 
~~(IIItheprop
~fero.rMniara." 

W.~"'IIIef:a.1IIQf 
Leo.anS died I. J .... ". el 

2000, b1If In tlte .IIIIImerof2002. 
Will: Cb.Itnaa an.caded t.Ite fant. 
1Iy .. ""OO-' ... did ... ioro.,De ... 
~~~~lu~U~~ol 
ViQ::ht1a.. wtIo" ill Iillll III IItttrit ... -At tltt ...... ioll DaDieilt w •• 
illionuUy ~ by Ceotp·. 
dHc.eadaab III. dlnSUoIII.CCII!" 
.... '" pralded _r bV Elwood 
McMabolll .. d Iw Iba.r; lUll" 
wboM_Iwr_.SiqI-...i. 

d~mlltd ,ara did 
1I'o'fl)'1hi1l& ...... • 

Ah-o Ililiin ut. 
le..:". l b .. lII_ 
na.o·, . IIIDllltr 
I::itcbeR.aliltJ.eODl 
.... tb.l be<;a.moI. 
caretalter" (11110 
for lllaqy)'lOln. 

G~rte raJ a/reeD slav .. ] 
cfluld htrVe ehO$etf any " ome 

he waPI/ea. but he kepllhe 
S;,rglRtoH n o""t. o nd.so we're 

" 1t'1 ,"lllhore, aboul1s: f __ ~ 

f rom Ib a .ulll 
buildill,l." CII. p _ .... 

u"official cou."i NJJ. btd Iluu ·.J how 
!I!.ir,k o/ Ihllm. I" th e S Olllh. 

Ihe lerm 'count" i.J "01 a precise 
lerm; i".J wed kh'D 0/ loo~b' ... 

'J'halllflU .. "t.OOI 
re .. " tell I .. '1lII)I Th'Y illdade. 
~ ofCaao:ml CJuo&aeae" 
fa.DIilyaoilllbtdlOt.beliOOt.,. WIIIIIk'Il,, __ byRobtnSi. 
lDII..uoldbo:lal!rdallnt,.lIIu"'-. 
... ciqae bed~ ! ... itva t.nd a 
(Qod_.dII!kIept~ ..... 
flllllllllkaaaclotba' .. I ........ 

NUsoo Yblu tlle Ito_t.nd 
oftl!n aed talnb aboutbtl"«n';11 
&A1ld"t~ 
~ .. _"'edtO~'-d::Ioe,. 

afler Itt ••• r b.c.lla,. .... IOd 
Robert W'tR: frierda, - tilt IqI. 

AlIboualt tilt bIac:t SilllSefOItl 
iliad beeIr lII_iq:for)/'uB, lbe 
I.chuia 01 wlllite Sia,pe101lJ 10 
U.ralllliOlll bfc:ut IIYa l"N-n. 
wllf,a_olN ...... CIIWUu,lJIt. 
O ... ll, eallad C .. .,..,. Lealllrd F. 
Cb.:.p .... lI. Wall', f.lhonnd one 
~RobItn s-..._",.-;...mo.s. 

Leon.llrd. born In 1913. had II I"n. alld prailialolu ca.aer In 
laalllilinllY. fIeHrved ... 2~11I 
COn.lllWld;!lIlorth .. a.t.arlneCoIll'l 
(.- 1968I11I9?l 11 ........ ' ... _. 
ill VJeuwn.. He aba MII'IOI!d III bead 
otllllllligDlioll It N<lIU~11::;uloli 
SetvICll.f i .. Waloblll8tOR. o.c. {or '''11' yoa ... 111"r III, nllh' •• enl 
ftornlttelllftir:uy. 

"W1IIIId JVIIlib II>con .. do.m UI 
Maryblld fQrIl~or oo,rSincJeton 
mmlOftl?"IIe-..ukedby_ot: 
CfoIp'J dllKlllHIalll • • CbiIPmoin 
wa, "nttnrflurie.. rememberinll 
c.o~SUIda" aod how c.eo.a. 
iliad beftial bil .... I&J1Indfalhf:f'J 
fkk wHo !Ie dIM. 

CIIoopIMII,-,,,,,,,,lalOOldowi\ll 
• tew~11Ia blacblnUcIlt.rtbn 
oIdlu'nr,wbldr.he~n. 
ltacl,blllbolwudeliabt.ed, •• weA 

''''''bI.:It~_D~b. 
Fortlt_t-ard,_boaueaded 
• Inl reullion 1111998.,_ .... d 
"""'eorlDl......-aboul~ 
thai lIad bM:n 10-. UI the: f:a .... IIy. 

-n.e twO 1 .... 1110. II.1d not~ 
In lVIIIm far a wltiloe,and IIlJ' cbd 
wu lb. Oilly tArvMII3 t.",lIy 

____ :W.:"LTCIt.\I'MA.~ 

Ih .. r!ftrol!llt 10 lite farm. 
·FlMot_kD""i . iKIIIlilOtot!te 

rfw:r . Ad .... " IICIT' U 010 Cub 
lolled ~it.~..,.J.t d.llnllC to 
..-.Ico_ bllrhnu lit .. Wni!)-.-~ 
~·h.·'a~lYlrieedb' 
lCMoIo ..... dI_~ 

Elwood •• d bl, wl' .. N.II.lIY. 
.,. tIIeoa'ftalantDbn or ttIe 
1I0000stead. and tillal., la ~ Hille. 
brtQ&Itballl;HJ'fIIIlatdl!.. 

'"1'UO melMd w....-..:r::and 
fatllt.rwalted oa.lia:ltllll .. re." ""-,..,.. 

., Ibilile we~. n-collCilt4 ill 
fo rmally." Nebon .ayl of tile 
IWo-C •• , ty lrillad,hip. " We ' .... 
_rdiJclutecJll,lNtlllDltly_ 
u-dlittllltbctutboorraaoeslOl'J 
w.n IlId .. o. "nu.tller wtre 
.01 .btlMld. thr!y wtn rupeelelt 
('..eof2'I wa, I ...... UI ntH, all6 
lhat_un" ... aI.~ 

Chapman poln .. l1li1 nOI only 
w. .. thai IIIlII'u;oI. bill if Cearp 
bad _0 l;lll.dlt 10 nlad .. IIDe b .. 
.... •• tlil II fbve. II wa, ac, ... 11y 
Weplallhelilllll. 

" \'OIlC:llljuull!lllhil""" '1104 
the 1I"'a,t nl.;lIIo",lt.Ip baI'W_ 
wldlaol .. ",,_oonand~....o 
tbar'l",1or t:hiIlJ .pedal," CIm~ 
m.n ~s, "Thills really aboul 
how 1M)! (HI.boll' il OIMoIIJIy 
rllllUlleM. beQ_ 0lberwbe.1 
wOllldll'tbelllft." 

"Ilbreryc.apol be icnonld. 
b." 11'1 1101 1l1li ....... • ll:oM.tayt, 
MThe SlnllelOltI., bolt! blad; ami 
..hlle. _,e difrertJIL It .... a. 
iI_ 0( tlICK daw.bltl_oltllMe 
people. Had it betll Ib iPlle 01 
I't" peopla. III. bond tIMt_ 
u... 0;0lI.l11 M"W b ...... Aunuroed 
it ... l1.· 

"Wbat I tell peopIa abtout tII_ 
~unlons,tber ...... 'toeIi.-vek.,~D • 
vi • ..,...· 1'" an to.: I ~. 

Heath student at NASA __________________ _ /10,. fro.,'PQIfIt 

-" .. a~e';_widI 
alhnutiN ... q.iM ill a-.-t.. ---I Ilai ... t doal It I. rNlll' Impoor 
ra. , fM e-ai-.i ......... 1. 10 
.JIden.tad ,1M tidd IILliI ~ . .. 
• • reriq.- A id Wocli .. SdI,","2. 
'"'!lIi. u perieaOl ell .,. p itied 
lIIfOqJI.all7 OtI tI~ I-ci -cli.,. 
illtenulrl i"" .... ce-op.,....a_ 
Htllib ~ldH olWOl"t.i.q:OD 
• raJ Pf1))ed to-", ...-J -W 
IlSabkdata.-

5-.andltM" da ... _dM&Jted 
the ~_Ilt Llal mer will tst 
.1I4" r . icn>tl: ",",,, Ir;r cOlldhioDt 
"ilil. ftyill,g i •• C" TIIe!r I.
tiptioa. -'I'M. Effeco ofV:Iriado .. 
• Cnvi l1 UlloD CrirColltalDiMQld 
Lubricaud Joiau, .. ..,I-.ty.ttB 
.Ioa pIIner-a • • • d ' lI ..,peI'llU"1I 
cb.qe, tIIIder ae ro .,...,il.)' .ad 
wl tb C:Olllpll rUoll tl.tu III <Jan"''' 
~i(y. 

llHo iMpOn lllC1l of ~ u~· 
..... t liu h. Ihl! I I! •• " II lIdll.I' 
.c:. ll4l.ag tbat _p, l lomu a&1 
ran " ltdk c:_I.It6d_rd ... , . 
colIQmia:atJoa by IN'nldH i. I" 
IIfiY .ubtances IlIed 10 Jlubrkar. 
Ual!& III Ihl!l, tea. U perilll.11I 
til.., are CftIUIIg a ;0101111111 will 
bei. tonlKl .,..;mlJ"atetaioied ty 
di_ GDddDfL 1.0nMlto .... lII_ 
b_ COllllO.hulled ioillh CUM 
joial (aillln!, die 1_ oriJt ~ 
abr»ioalll'l4 lleG~r.IIIII1I~ 
irrl.metal. 
Wodi~~m.HuI 

e.>r~ri_'11 ."""'not .... 11m 'Diu 
eartr c:ouu-:r.ioo ,taa; ... UI boI 
to...- t_ b!t l\rea fMl, IIldudlq 
its _me ~r teaIl It,.. wonr..d 
011 u.. ~ :tiOle la le .a_K 
Applluliou "'lid '"iTbIIIH\P' 
.... r. HAt in Oct..lOO4 ... 6 .ppl!. 
CUl.IS reaeWed IIQ(k,e Ia Dec. Bdc.re 
bradill;Cto HoclSCCIII ftIe f8In ~ 
UI o;olP.p l.1e lIlod.,d e ....... p3 
~ ,ab",it. 1M( eqalpoll/"lIIl 
da Ui p-u .... tAol 6aAAko ~ 
p' Oj«.1 in d.u,i1 Ul III .. . ~ao;ed 
J[RVIry ornce INd tNt d!rKfont 
theJohaoa SpoltC",lC.'r.nd ablp 
IlIe.ir..rporl_II I U1 litMUI .... 

III " '1 lnlDi 
TIle !WO«utorllppllalloa.. 11ie 

bo.olldill& of tbe UPII.hll .. nl. IIAd 
ua.a,ybe. I .. w neil .. , lleapl ... 
naalot l .. leld liP lo.lIdiq II Johot. 
_Speaoc.. .. IM. 

A •• llIdeeliarri\>eoD the Than 
day 01 t.iI;t\.r ft~ week. 0Met ft..-i 
tba~ 10 alIalljUr. 'l:IlHIiu 
IIUI UlaBoeirw7fR. 

.They ,lIow.1\ Ib tl" Ihlttle il', 
a 6eld trip,"' ... id 0.... Sid:_, 
KASA'. JollluoD S (>au C ... III, . 
Dnivel'5io- ottt.,,. offitu "'Tbe... 
tt.y &.6 lite_hoes talki .. ,o .. 
tnlIBIiltU,fidd lefl~neers.fli&hl 
.urpoa .... d ""ecy ~ ..... n.. 

lIMo pnr. .... '" IS .",h'lic:aod 
riaIIrcna III iliupec:l&tioAS of lbe 
.llIdallU. 

~We dall'l Ji.,. rail all !Ilto .... 
plet .... nld Sidc,,~z, 

Ollce Jtlld(lllll ,.pon '"' dHIy .. 
lilrough a ufary 11M_All 011 ... I 
liP' ttbl .. to r1lllth"'ra.qJ«f_IU. 
&IV" lhe pl"Cljea filWl\>Ie.lb, ,,"d 

A kiss is 
but a kiss 

... _ ....... wi""" II', UMd 111 . ... 110 
noJ __ coney f ir dnil~ 
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Weightless Wildcats 
UK engineering students fly with NASA to perform tests 

By Larry Muhammad 
Imuhammad@courier-journal.com 
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." 

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 
to take a ride. 

"It's pretty crazy, kind of difficult to describe," said Ben 
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PHOTO COURTESY OF NASA 
UK team members Britton Wainscott, 
left, and David Jones experienced 
weightlessness aboard the KC-135A 
along 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 
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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. 
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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 window 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 
By Jen Rasmussen 
NEWS EDITOR 

OUf test equipment passed 
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 a report 0 their findings, 
Dominick, Emily Perttu, Doug which will be submitted to 
Sangillo, Tom Spell mire, 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 phannaceutical 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 to speak at San Diego area 
based on the observation that high schools to encourage 

• . . MATT DOMINICK Brazil nuts always end up at the students to study engineer-Students experience zero-gravity In . ". . 
KC-135A h I top of a can of mixed nuts. It mg and sCience. a researc pane. 


