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No ‘plane’ Jane 
T­38s continue their astronaut training legacy 
By Catherine E. Ragin 

W hile the fleet of sleek NASA fighter­style jets, the 
T­38s, might leave you with visions of “Top Gun” 

dancing in your head, the aircraft is serious business when 
it comes to training the astronauts for spaceflight. The 
Spaceflight Readiness Training (SFRT) that astronauts 
receive in the T­38s not only make them better pilots, 
but also better crew members when it comes to exploring 
the ultimate extreme environment—space. 

GIVING ASTRONAUTS THE RIGHT STUFF 
“Astronauts, as part of their training regimen, need to be 
placed in the flight environment of dynamic decision 
making. We need to expose them to that on a regular and 
frequent basis,” said NASA Associate Administrator for 
Space Operations Bill Gerstenmaier. 

The T­38s do just that. 
“The T­38 was selected as a high­performance 

aircraft, which places air crews in stressful environments,” 
said Jill Brigham, Engineering branch chief in the 
Aircraft Operations Division. “You’re going really quite 
quickly and have a very maneuverable vehicle that you’re 
trying to manage.” 

The SFRT provides astronauts the opportunity to refine 
critical flying skills and gives them exposure to extreme 
conditions that are comparable to spaceflight. Training 
helps develop the talents necessary for high­stress, 
multitasking space operations such as launch and landing 
aboard any vehicle, rendezvous and docking, robotics, 
emergency situations and spacewalks. In the T­38s, 
astronauts are forced to make real­time decisions and 
deal with unpredictable and unforeseen events. And while 
flight simulators are certainly invaluable tools, they are, 
after all, only simulations. 

“Some ask, ‘Well, why do we use the T­38 and why is it 
an effective training tool?’ I think that is something people 

don’t understand,” Brigham said. “Aircraft and simulators 
are both effective training tools, but offer very different 
experiences. In an aircraft, you can’t just say, ‘Oh, sorry, I 
made a mistake,’ and little red x’s come up.” 

When you’re flying in an aircraft, you have to be nearly 
perfect. Anything else could result in a grave consequence. 
There’s much more at stake than just a bad score on a 
simulation test, and the astronauts know it. 

“Every pilot and crew member is aware that when 
they fly a T­38, they are in a real flight vehicle and every 
decision they make is critical. A wrong decision can 
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3A front view of the T­38 on the tarmac 

at Ellington Field with canopies open. 
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an innocent procedural mistake can have an unbearable 
cost in dollars and human lives. No simulation can prepare 
a person to work under that kind of stress. For astronauts 
with backgrounds in science, whose prior professional 
development may have been in safe environments where 
close cooperation was not emphasized, the T­38 provides 
crucial teamwork training and a stepping stone in speed and 
risk—without which the gap between the laboratory and 
the spacecraft would be uncrossable,” said Stanley Love, 
STS­122 mission specialist. 

KEEPING THE FUTURE ON THE RADAR 
NASA’s T­38 aircraft fleet is based at NASA facilities at 
Ellington Field, near Johnson Space Center. Throughout 
the years, the fleet has varied based on the size of the 

service and a large parts inventory system to support them.” 
Because the T­38 is active in the U.S. Air Force inventory, 

“we pretty much follow their guides to that, with the 
exception of NASA modifications that we run through our 
engineering group and certify for use on our airplanes. It’s 
a very stringently followed program,” said Philip Vaughn, 
head of the Aircraft Systems Section. 

With new technologies coming out all the time, NASA 
has to deal with “issues where systems on the aircraft are 
basically not good enough for today’s flight environment,” 
Brigham said. 

To keep up with the rapid changes, the T­38s have 
undergone two major upgrades over the course of 
the program. 

continued on page 6 

Two T­38s soar above downtown 
Houston in formation. 

lead to a very bad day—not just a restart of the simulation,” 
said David McMahon, Engineering project manager for the 
T­38 Electronic Flight Instrument System (EFIS) upgrade. 

The T­38 training is especially helpful to astronaut pilots. 
“A flight crew trained to perform difficult piloting tasks has 
been a necessity for every generation of human­rated space 
vehicles, whether it was a planned part of the mission such 
as a space shuttle landing or a backup task such as flying the 
Saturn V Rocket during launch and ascent,” said STS­122 
Commander Steve Frick. “Simulators help during training, 
but they can’t teach a pilot the real­life decision­making 
[skills] needed to land a space shuttle on a runway after two 
weeks in space, or land a Lunar Module on the surface of 
the moon—both tasks when the crew has only one chance 
to get it right. Training in the T­38 constantly reinforces 
those decision­making skills.” 

Two general types of flights are used for SFRT. The first 
type includes flying to destinations in direct support of 
mission activities and training. These flights may involve 
trips to shuttle landing facilities to work with Shuttle 
Training Aircraft or NASA centers for further training. The 
other type involves more generic flight training, which is 
garnered through flights in and out of Ellington Field. Flying 
to airports away from the Houston area exposes crews to 
unfamiliar conditions and provides favorable training in 
dealing with unexpected situations. All astronauts must log a 
required amount of flight time during the course of their 
training. The T­38s help them reach this goal. 

And while the T­38s are certainly one of the coolest 
training tools in the astronauts’ repertoire, there is no 
mistaking the invaluable learning that comes from 
flying them. 

“In space, an error in judgment, a lapse of attention or 
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astronaut corps. Currently, 26 T­38s are in rotation for 
astronaut training. 

Keeping an aging fleet airworthy with the ever­evolving 
spaceflight landscape is a challenge in itself, but one that the 
Aircraft Operations Division continually works to meet. 

“A number of the T­38s are older than I am,” McMahon 
said. “As with any aging system, careful attention must be 
paid to ensure that components continue to operate properly 
and are not wearing out. That said, we are very fortunate 
that the T­38 is still the U.S. Air Force’s primary high­
performance jet trainer, with hundreds of aircraft in active 



’
’

This photo was captured during a T­38 flight air­to­air 
photography practice session with photographers Robert 
Markowitz and Sheri Locke. The flight was conducted over 
Ellington Field. The photo was snapped from the plane’s cockpit 
looking back at the co­pilot and the cloudy Earth below. 

“EFIS is primarily an aircraft safety upgrade,” McMahon 
said. “The schedule is to have all the T­38s modified with 
the EFIS upgrade by the end of 2010.” 

“We’ve upgraded from the basic airplane to a package 
that includes the things we need for traveling—the flights 
that the astronauts have to fly,” Vaughn said. “We’ve 
added some weather radars, some VHF radios, some radar 
altimeters that give us the altitude recording when you 

that provides the crew with weather information for 
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continued from page 5 

“Back in the early ’90s, we did a complete avionics 
upgrade to the aircraft,” Brigham said. (Avionics refers 
to the instrumentation, radios, controls and navigation 
systems equipped on the craft.) “We removed and 
replaced almost all of the avionics in the aircraft with 
state­of­the­art avionics.” 

Then, the Aircraft Operations Division surveyed the 
Astronaut Office on the types of upgrades they would 
like most for the program. 

“We got a list of items back and scored those in terms 
of what we thought we would get the most safety 
enhancements from. We have been working off that list 
ever since,” Brigham said. 

The most recent upgrade, called EFIS for Electronic 
Flight Instrument System, is comprised of the following 
enhancements: 
■ Traffic Alert and Collision Avoidance System (TCAS) 
■ Terrain Avoidance Warning System (TAWS) 
■ DataLink Weather System—a satellite­based system 

are down close to the ground. We are in the process of 
doing some modifications to add a TAWS and a traffic 
control system into the airplane, which notifies pilots when 
they are close to the ground or when other aircraft are 
within distance.” 

In addition, NASA has also paved the way for better 
ejection seats in the T­38s. 

“The T­38 seat initially installed in the aircraft was not 
designed for very small or very large air crews. Many of our 
air crews were outside the range and could be hurt on 
ejection. Additionally, ejection seat design has advanced a 
lot. We worked with the manufacturer to develop a seat 
that was much safer and had better performance,” Brigham 
said. “We replaced the seat with a modern ejection seat 
about six years ago. It was done independently of the two 
avionics upgrades.” 

The agency took a proactive stance in making the T­38s 
as safe as possible for the astronaut corps. 

“NASA has gone ahead and installed that seat, and now 
the Air Force is following our lead and getting ready to put 

the entire United States 
■ Digital Flight Director—an improvement over the 

1950s vintage flight director currently in the aircraft 
■ Primary Flight Display and Electronic Engine 

Display—combines many separate instruments into 
two displays and allows a flexible system to display 
the TCAS, TAWS, DataLink Weather and Flight 
Director information 

■ Second Air Data Computer—provides a growth 
path for the T­38 to fly in areas currently off limits 
due to Federal Aviation Administration Reduced 
Vertical Separation Minima controlled airspace 

■ Power bus improvements 

the same seat in their airplanes,” Vaughn said. 
The future looks bright for these nimble jets, as they 

will still be an integral part of the newer exploration 
programs. 

Vaughn said, “We’re going to complete this modification 
of the EFIS on 20 aircraft and, at the end of 2010, our goal 
is to have those T­38s carry on through Constellation.” 

A few of the T­38s at Johnson Space 
Center s Ellington Field installation are 

shown in the dawn s morning light. 
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