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Prologue

This is the third in a series of oral histories about NASA’s Dryden Flight Research
Center. This volume focuses on the space shuttle program and thus spans nearly three
decades. Since the creation of the center’s history office in 1996, coincident with the
50th anniversary of the center itself, the office has collected oral histories from the cen-
ter’s workforce. The benefit is more than a publication such as this: it’s the compilation
of corporate memory, which is invaluable.

Volume three ostensibly covers the shuttle years—a period starting with the Ap-
proach and Landing Tests in 1977—but in fact the story begins earlier than that, with
the first lifting bodies and the X-15s, both critical antecedents to the space shuttle.
Because the shuttles were prepared for flight at, and launched from, the Kennedy Space
Center, and the astronaut office is at the Johnson Space Center, it is easy to forget
that other NASA centers were involved in the shuttle program, but they were. In fact,
Dryden and the Air Force had been flying piloted rocket planes into the stratosphere
from an enormous dry lakebed in the California High Desert before NASA existed as
an agency. Eight of the twelve X-15 pilots earned astronaut wings in the 1960s flying
from that same location, piloting the world’s first reusable space plane in the process.
Both Dryden and the Air Force were integral to the shuttle program from the begin-
ning.

Here then, in their own words, are participants in the shuttle story.

Christian Gelzer

Chief Historian

Jacobs/TYBRIN

NASA Dryden Flight Research Center
2013



Glossary

534 and 508: Purge and cooling units attached by tubes to the back of the shuttle after
landing

ALT: Approach and Landing Test

AP: Air Police

APU: Auxiliary Power Unit

DFRC: Dryden Flight Research Center

DoD: Department of Defense

FRC: Flight Research Center (now Dryden Flight Research Center)

JSC: Johnson Space Center

KSC: Kennedy Space Center

LaRC: Langley Research Center

MDD: Mate Demate Device

MIPR: Military Interdepartmental Purchase Request

MSBLS: Microwave Scanning Beam Landing System

NASA 25: Dryden’s mobile command vehicle for shuttle landings (a modified
motorhome)

OMS: Orbital Maneuvering System

OV: Orbiter Vehicle (OV-099, 101, 102, etc.)

PAPI: Precision Approach Path Indicator

PIO: Pilot Induced Oscillation

SCA: Shuttle Carrier Aircraft

SPORT: FAA air traffic control center at Edwards AFB

TBO: Time Before Overhaul

SLF: Shuttle Landing Facility at KSC

STA: Shuttle Training Aircraft

STS: Space Transport System

TACAN: Tactical Air Navigation

X-68: Former FAA designation for the NASA Shuttle Landing Facility at KSC
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ing the approach and landing.
Noffsinger: Tell me about the DoD, NASA, Air Force relationship?

Armstrong: That relationship was compelled by the DoD payload requirements, and
once they formed that team we did, too. We worked as close team members all the way
through and the same people were involved as on the X-15 and the lifting bodies: we
were still the same team just trying to work to make something fly better, that happened
to be called the space shuttle.

Noffsinger: Can you elaborate on lifting bodies, what they’re used for?

Armstrong: Let me tell you how the lifting bodies impacted the space shuttle design.
Early on, the space shuttle was going to have jet engines to return for horizontal land-
ing, much like an airliner. The initial design was to put jet engines on the back of the
tail, start them up and cruise in for a normal airliner type of operation. The lifting
bodies had a significant impact: [they] plus the X-15, had proven specifically that they
could make horizontal landings very accurately, unpowered, flying a steep glideslope,
like 18 to 20 degrees glideslope. A normal landing comes in at about 3 degrees in an
airliner. The lifting body program under [Milton O.] “Milt” Thompson presented a
special meeting out here at NASA Dryden on those results to help convince JSC that
their design did not need to carry that penalty of weight up to orbit; they could do a
horizontal unpowered landing with the shuttle. That was the specific impact of both
the combination of the X-15 and the lifting bodies to the design and all the operational
aspects to a shuttle landing.

NASA Dryden is about three miles to the north of Edwards main base and the Ed-
wards runway. We worked together on many, many programs and we have an excellent
relationship that exists even today. They’ve even formed an alliance that includes both
of those organizations, as well as the Rocket Lab [Air Force Research Laboratory] that
meet routinely to see how can we continue to help each other and save money in the
process. The Flight Test Center runway--the Edwards Air Force Base runway-it’s the
15,000-foot runway.

Noffsinger: Describe your role in regard to the space shuttle: do you have anything
you can tell me more about, like testing, about Enterprise, construction of the orbiters,
anything like that, or are you more focused on the X-15?

Armstrong: Early in the program, when the orbiter was in Palmdale getting prepared
for its first flight, we all had things we worried about. What if things happened? About
that time, down in Mississippi, where they were testing the rocket engines, the turbo
pump was having problems, and having failures of the turbo pump could be catastroph-
ic in the orbiter.'

Over in Palmdale they made their first effort of putting the tiles on to protect the
aluminum from the heating that we’re gonna get on re-entry, and some of those tiles,
whether they put them on in day time or at night, the next morning some of those tiles
were on the hangar floor, so that was real scary. We could lose some tiles while they

"Modern liquid rocket motors rely on turbo pumps to force fuel and oxidizer to a combustion chamber
because, among other things, compressed gas is not powerful enough to supply the mixture to match
combustion rates. Moreover, gas pressure drops during the burn, reducing the flow to the combustion
chamber while a turbo pump can maintain constant pressure. The first X-1s did not have turbo pumps and
that was a limiting factor in the aircraft’s performance; subsequent generations of the series were equipped
with turbo pumps to feed the engine chambers.









Bob Baron

Bob Baron spent 40 years at Dryden, working on such diverse projects as the Lunar
Landing Research Vehicle, the hypersonic X-15, the Viking Mars parachute system,
and the X-38 Crew Return Vehicle, intended as the lifeboat for the International Space
Station. He earned numerous awards over his career and left a deep impression on
those around him.

Interviewers: Curtis Peebles (Dryden History Office), Alan Brown (Public Affairs), and
John Nelson (Bakersfield Californian newspaper)

Date: December 27, 2001

Place: Dryden Flight Research Center, Edwards, CA

I was born in New York in ‘39, in the Bellevue Hospital, which you heard is in down-
town Manhattan. In fact, now it’s a mental institution I think. In those days--they were
delivering babies in 1939,

In *57 1 went to Youngstown College. Back in those days, for whatever reason, |
majored in physics, minored in math. I graduated in ‘61.

President Kennedy took office in January, and then in May 1961 Alan Shepard, Jr.
went downstream a little bit in one of the Mercury capsules. At that time I was reading
Aviation Week about what was going on.

At that time we were blowing up rockets left and right. I mean if you watched the
news—there goes a Vanguard, there goes a Redstone. It was like the Vanguards would
just melt on the pad. They’d fire and they would just collapse. And here is this crazy
man--and [ always told everybody at that time, and I still do, “I think he was smoking
some pretty heavy Columbia gold,” [saying ‘we’ll go to the moon’].

I graduated from college and came out here to work at NASA-Dryden, June 26th. My
sister had just gotten married and come back from Florida and said ‘Oh, I didn’t like it.
It was really humid and hot.” And, of course, I knew about Cleveland, where the Glenn
Research Center is located [formerly Lewis Research Center]. [ was from Youngstown
and didn’t want to go to Cleveland. And finally it was California, and so Sally and 1
said, “Wow, that’s got to be wild.” We had never been past I1linois at the time. And so
we of said, “Well, let’s go out to California.” So I sent my resume.

Somehow 1 ended up on old Route 66, in Baker, CA, and it was in early June. [ called
my wife Sally, it was at nine o’clock at night, and I remember calling her up saying:
“You won’t believe this. It’s so brutally hot.” I’'m looking at this map and it tells me
I’'m going into the Great Mojave Desert. | said: “What the hell have 1 been through the
last day or two?” I think I ended up in maybe Mojave and spent the night. And when
I got up the next day it was like, holy crap--am I on the moon? [ said, “Jack Kennedy
sent me to the moon. What the hell am [ doing here? I’ve made the moon.”

[For perhaps half-a-year Barron worked on a project called Avocet, a classified pro-
gram at the time. All the flights took place at the Naval Weapons Center, China Lake,
on Fridays and weekends to minimize unwanted scrutiny. >

2Peter W Merlin “The Evolution of Remotely Piloted Vehicles,” in NASAs Conmributions to Aeronautics,
Vol 2: Flight Environment, Operations, Flight Test and Research, ed. by Dr. Richard P. Halllion.
(Washington, D.C. NASA, 2010) 520-526.
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Then we have our flight engineers. I have two stationed in Houston, Gary Ash,
who is a quality manager for NASA at Houston proper. Another site manager from, |
believe, El Paso. Steve Malarchick is site manager out there who fills in. He has been
trying to get certified for two years but he just can’t get enough seat time to get signed
off. And Larry Larose also serves as an FE for us. It’s kind of fun when he comes out
because he is always working his books and practicing.

Then we have Henry Taylor, from Houston. Henry has been on the program for 30
years, knows the airplanes inside and out and is the Chief Flight Engineer. Henry and |

are the ones that usually do most of the talking. We talk all the time. He says

“I think this is wrong” or “What do you think about that”
or “Should we put this in the mainte-
_ nance schedule.” We are con-
| stantly talking back and forth.
It’s a really great relationship.

. Gelzer: When flying across the

. country, do they always use just
= one crew, or do they actually add
- a second crew now and again?

¢ Brewer: It’s always been the one

. crew. We just don’t have enough

~ to make two crews, but everybody

¥ wants to fly so I'll run four or five

- or six crewmembers at a time. I'l]
usually have three flight engineers

because everybody wants to get

. some seat time on the airplane. Any

= and all pilots, if they’re available.

* If they’re in country and can get on

. board they want to fly a ferry mission.
Absolutely!

Gelzer: What’s involved in keeping the airplanes airworthy?

Brewer: We’ve adapted a program written specifically for the 747s. We fly public,
which means we are in a registered airplane, but as a NASA asset we don’t necessarily
have to conform to all the FAA standards. For example, if I have an inspection that is
due based on regular maintenance schedules, 1’11 look at the paperwork and go, “We’ve
only flown twice this past year on this airplane, so I don’t see the need for us to tear
the airplane apart to do all this due to lack of wear and tear.” That being the common
denominator for most of the maintenance, they’ve let me run with a lot of the sug-
gestions as far as what needs or doesn’t need to be done, and I present them back to
NASA, which decides in writing: okay we’ll postpone this for 18 months. They base
their maintenance on commercial schedule, which leaves us way out of the picture. We
don’t even come close to commercial standards as far as flying hours and landings.

Gelzer: Is the aircraft an experimental designation, given the modification to it?*

‘NASA self-certfies its aircraft. It sometimes applies an “experimental” placard to FAA certified aircraft,
such as the SCA, following modification.
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let us fly on them anymore with the shuttles on board, but when we come home after
everything is said and done, we preflight the airplane, throw our luggage back on board
and we fly home on the ‘47.

Gelzer: Even without the orbiter there’s a speed limit on the airplane?

Brewer: Yes, the airplane is designed to fly at 250 knots max. The aural warning
system is set up to tell you: “Okay 252, slow down, back off the throttles;” horns and
whistles and bells go off. It gets a little noisy upstairs.

Gelzer: Is this because of the additions like the vertical stabilizers?

Brewer: Yes, the external structures. It’s designed to take quite a beating. When they
modified the airplanes they went up into the tail section and completely beefed up all
the internal structures. They added a computer on board on the horizontal stabilizing
system. Keep in mind, these airplanes are 40 years old, so they’re all original fly-by-
cable. We have push-pull controls and cables; there are no computers on board as in a
fly-by-wire system. All the gauges are analog. There are little digital readouts for fuel,
which is standard from the factory, and that’s all the digital equipment on board.

The computer for the horizontal stabilizer monitors the bungee feel system: when
you put inputs in for flight control purposes, they limit the travel when the shuttle’s on
board, so I engage the computer for a ferry flight with the shuttle on board. When we
take the shuttle off, I disengage it and it flies like a normal airplane.

Gelzer: A touch of fly-by-wire on a very old airplane?
Brewer: Just a touch. That’s about the only place they’ve cheated.

Gelzer: You carry or you call for parts? You carry some parts if you need to replace
them on a ferry flight?

Brewer: I do. On a ferry flight the only part of the airplane that’s used for carrying
anything is the forward cargo pit. When the shuttle sits on top it makes the airplane
tail heavy so I have 1,700 pounds permanently bolted to the forward cabin on the main
deck in front of the first-class seats that we’ve left on board: that weight never leaves
the airplane.

When we ferry, I put 7,000 pounds of pea gravel on the very forward side of the for-
ward cargo pit, and behind that I’ll carry a couple tires, a jack to jack the airplane with
to change the tire (which we’ve had to do on occasion), and an extra brake assembly.

I have a couple of big bins - you’ve seen the luggage containers they use? I carry two
of those full of parts. All kinds of parts, anything breaks on the wing, actuators, valves,
we carry a lot of parts.

Gelzer: Have you had to use these parts?

Brewer: Yes.

Gelzer: During the flight?

Brewer: We’ve never had an issue where we’ve had an in-flight emergency, where
something has failed in flight. We’ve never had a condition arise of any major concern

in any ferry mission that I know of, even before I got here. We keep them, I would just
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back from space, including the trash. It stays where it’s at, it stays tied down, all their
experiments, if it’s a controlled experiment where temperatures are required we’ll leave
power on the shuttle from the MDD [Mate-DeMate-Device] and we’ll attach it once
we’re on the airplane. I’ll plug it in and power from the airplane and maintain that tem-
perature environment for them.

Gelzer: Why would they bring garbage back?

Brewer: Well, I don’t know. 1 just don’t know. 1’ve talked to some of the astronauts
over the years and you get different stories. They do eject out of the port-a-potty. 1t
goes overboard and becomes little burning stars as it re-enters the atmosphere, but the
trash itself I do not know.

Gelzer: And the trash was from the space station?
Brewer: Yes, it was.
Gelzer: And that was in the cargo bay. Is that correct?

Brewer: Yes. On the last mission [STS-133] they took that last section up for the sta-
tion, and my understanding was, primarily for storage purposes. If anyone watches the
NASA channel on a regular basis they’ve probably seen the video where they give you
the tour. They float you through and you see different sections, and one of their escape
pods right there is just full of stuff! They’re just using it as a storage locker. It was just
full because they have no place to put everything. So this last section that went up was
hopefully to clear some of the clutter up and give them some more working room.

Gelzer: What is the airplane most prone to needing attention on?

Brewer: Mechanically? We use a lot of wheels and tires. We go through tires on a regu-
lar basis. Once a month the pilots try to come up and stay current. They fly mandatorily
at least one time prior to every mission to make sure everybody is current. So they’ll go
up and fly for two or three hours and do, depending on how many people are on board,
I've seen as many as 12 touch-and-go’s and six full-stop landings and takeoffs. It’s hard
on tires. We break a lot of tires.

But as old as the airplanes are now, 1’1l have an air pump go bad or a hydraulic pres-
sure switch quit working. I’ll get sticky gauges. Gauges might stick, or an N1 gauge
might stick up in the flight deck and we’ll just be changing gauges out.” Sometimes I’1l
have a fuel quantity gauge that’s not reading right. I think primarily based on just lack
of use.

Gelzer: Do Dryden pilots fly it once a month if the Kennedy people aren’t going to be
there?

Brewer: No, no. That’s an interesting topic and I don’t have all the information. What
I will say is that Houston thinks -- says -- the airplanes belong to them. Dryden thinks
they belong to it because they’re out here, but the airplanes don’t get flown unless Jeff
Moultrie, the chief pilot from Houston, comes out and flies the airplane. Dryden pilots
do not fly the airplane without Houston’s approval and there will be Houston personnel
on board when it happens. So, I tend to believe what I hear. People are funny. There

N1 refers to the speed of the first spool on the turbofan engine, indicating engine RPM.
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New Gooney Bird Replaces Old

it sits on the ramp at Dry-
den after providing nearly 23
years of cargo transporting serv-
ice. Neglected now, since ar-
rival of its twin, the C-47 air-
craft tagged Gooney Bird be-
cause of its awkward flight char-
acteristics, has been officially
retired from cargo transporting
duties.

In its place has risen a new
emulator of the albatross bird.
But arrival of the new C-47
didn’t came without work to be
done on it. ’

Reminiscing on the old
C-47, Chester Pacewitz, C-47
Crew Chief, says it provided
lakebed landing checkouts dur-
ing X-15 flight research. It also
served as a towing aircraft for
the first lifting body M2-F2 and
Paragliders.

Recently acquired from
NASA Lewis, the new Gooney
Bird has undergone significant
changes.

According to Pacewitz, ""We
had to instail new floor boards,
new rugs, and completely re-up-
holster the seats. Aiso we re-
moved both wings for checkouts
and replaced the rudder and fuel
system.’’

Clarence Haley, Chief of Air-
craft Maintenance Branch, says
the new Gooney Bird will prima-
rily be used as a passenger car-
go transporter.

Just recently passing major
checkouts and flight clearance,
the new C-47 is equipped with
radar, auto pilot, and‘— flight
director.

But why a name like Gooney
Bird? Pacewitz puts it this way;
“‘It's like the big albatross bird,
sfow and awkward, that tries
unsuccessfully to make it off
the ground. But unlike the bird,
the C-47 is efficient’ and relia-
able and despite its awkward-

ness is able to fly’".

and walked away from

‘ it for the time being and
‘ flew only 911. So, when
. Pete Seidl retired and
John Goleno, who at the
time was our Quality

. Assurance person, said

. “We’ve got to change

. this and this,” the list just
. multiplied overnight. We
. had months and months

- of work to do. It took me

about nine months to get

‘ that airplane back in the
air.

Gelzer: Do the airplanes

. fly exactly the same with
. an orbiter on them?

. Brewer: Yes they do.
They both are identical

. airplanes. The only differ-
| ence between the aircraft

1s one is called a short

. range, an SR model. So
if you look at 905, on the

upper deck, what used

to be the first-class cabin where the bar was, you’ll see there are only two windows up
there; 911 has five windows, a little bigger first-class on top. That was the difference

between the standard long-range and the short-range model.

The fuselages are the same, the wingspans are the same; 911 has a little bit heavier
gear on it, almost a -200 model gear versus a -100, which was a Boeing thing when
they bought the airplanes. 911 came from Japan Air Lines and 905 came from Ameri-
can Airlines. So, it depended on what the customer wanted when they bought the
airplane. For the most part they are identical.

Gelzer: And the orbiters, despite their own characteristics, don’t make the airplanes fly
any different, do they?

Brewer: Nope, just a little heavier. I had the pleasure of speaking with Gordon Fuller-
ton many times over the years and Gordon did the first free-flight test with Enterprise.
He told me that prior to that, in the wind tunnels, they had the ‘47 model and sat the
shuttle on top and found that without the tail cone on it, in flight for an extended period
it would actually take the tail off. The turbulence coming off of the orbiter would rip
the tail off. So the tail cone smoothed everything out. They put the vertical stabilizers
out at the end of the elevators and everything worked just great, but they found that
with too much input it would tend to porpoise. So they limited the [elevator] travel to
about 50% and no matter how much control input they don’t get more than 50% deflec-
tion in flight and it smoothed everything out. They say it flies heavy but it flies smooth
and when [ was on it I couldn’t tell a difference. We just took a little longer to climb
and a little slower coming in but it flies really well.

19






the original markings; they were put on before the aircraft got painted, before NASA
put its colors on there. When they got the airplanes, it had the American Airlines stripe
down the side for example. They just put the NASA logo on the tail and flew it. Since
it’s been repainted and cleaned, everything came off. They started from scratch. I have
requested it. I don’t know, we’ll see what happens. We’ll see. I’ve had several people
volunteer to do it. “We’ll do it overnight Rick. You’ll come in to work one day it’ll be
done you’ll never see it.” I said, “Great idea, but I don’t want to have to take it off the
next day when they see it and don’t like [it],” it so I’m kind of waiting for approval on
that.?

Gelzer: And the airplanes still carry the “9” on the fuselage, so technically they still
belong to somebody else despite what people here may think.

Brewer: Yep, yep.
Gelzer: No word on why they didn’t go back on, apart from that?

Brewer: Nope. I've asked everybody I could talk to. Pete {Seidl] looked at me and
shrugged his shoulders, I don’t know.’

Gelzer: Do you know what they plan to do with 905 once the shuttles stop flying?

Brewer: They have decided to keep 905 flying and they are currently looking at other
avenues. You know we carried the Boeing Phantom Ray out here. That mission went
extremely well, much simpler than everyone anticipated, much smoother.

I received a phone call from Northrop, asking if they could use our airplane to carry
their X-47 and I said, “You know I have no problem with that but it’s really not my
call.” I directed them to Houston, which was still in the middle of the Phantom Ray,
and they said, “Let’s do this.” Houston engineering stepped back and introduced Boe-
ing and Northrop and said, “Talk.” Currently, | have the platform for the Phantom Ray,
X-45, down in building 4833. Northrop’s airplane is a little bit bigger, still has tricycle
gear, my personal opinion: they could put it on there and we could carry it anywhere
we wanted to. Little more weight, the flying characteristics would be practically identi-
cal. Northrop doesn’t want to truck it and put it on a boat get it back to Pax River
[Naval Air Station Patuxent River] but they won’t finish their flight-test program for
probably another 12 months, from what I understand, so it’s on hold.

I received some calls from a couple of our local engineers here in the Loads Lab.
Someone [ knew from CEV [Crew Exploration Vehicle] project asked me out of the
blue, “How many Gs can your airplane pull?” I said, “Excuse me?” And he said, “How
many Gs can you pull?” I said, “Probably 1/10th less than it takes to break a wing, I
don’t know for sure.” So I contacted a friend up in Seattle, a performance engineer for
747s. Our airplane will do 2 2 Gs. So they were tickled. “Oh that’s great! That’s great!
How much can it carry, Rick?” I said: “How much do you want to carry?” He says,

8In mid 2012 Dryden reapplied mission markings to 905 in a condensed form, in much the same way as
they were on the NB-52B 008. 911 had, by that time, been retired from service.

°In the 1990s Dryden and the Air Force participated in a series of flight tests with Kelly Space &
Technology to explore the possibility of launching rockets not from the ground, but from 20,000 feet,
horizontally, after being towed aloft behind an aircraft. Doing so would eliminate the dispropportionate
amount of energy consumed in the first phase of lift-off and boost, thereby making access to space more
affordable. The tests used a Convair F-106 Dart towed behind a C-141 Starlifter. See Tom Tucker, The
Eclipse Project, (NASA: Washington, D.C., 2000), Monographs In Aerospace History # 23.
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Joe D’Agostino

Joe D’ Agostino came to Dryden following service in the Air Force, where he worked in
Security Forces. At NASA Dryden he played a central role in the prototype shuttle En-
terprise’s transfer from Palmdale to Edwards Air Force base the following year. There,
Enterprise began the Approach and Landing Tests (ALT). D’Agostino’s role in the
shuttle program grew thereafter, culminating with his final position as shuttle program
manager for Dryden until his retirement.

Shuttle Documentary 2nd Interview by Christian Gelzer, June 6, 2011, edited August
2011 and April 2012.

Gelzer: Tell me your name and a little bit of your background and about when you got
out here and what you did?

Gelzer: Please introduce yourself and when you came out here.

Joe D: I'm Joe D’ Agostino. I came out here in 1976. I was hired specifically for 13
months in shuttle security operations. That was it.

Gelzer: For?

Joe D: For the ALT program and preparing for shuttle landings. It was kind of differ-
ent in that I had been trained in the Air Force, spent all my time in security, well not all
my time in security, but most of my time in security, and with things that were more
sensitive, so | was aware of many of the requirements, whether it be working with clas-
sified [things], dealing with physical security or some of the things we talk about in law
enforcement area, and one of my favorite has always been more the technical side of
the house, in electronics and some of the new capabilities for using television to reduce
the workload on people who were the human element. I came to work specifically on
ALT. Dryden was entirely different. Things had already started to change before [ came
on board.

Gelzer: Had the MDD been built?

Joe D: Yes. One of the key players was Stanley “Ski” Markey. Ski was instrumental
in developing the overland route from Avenue E to the base, developing that stretch of
unimproved roadway -- it had always been a little dirt path to the duck pond by 10th
Street East and then intersects with the entrance of base.

Rockwell was given the overall responsibility of developing the plans and procedures
for moving the orbiters from Palmdale to Dryden. Headquarters was really in charge
of that move but they delegated it to JSC. JSC, in turn, let us do most of the NASA
coordination because we knew all the players, knowing some of the officials at the Air
Force made the task easy; we talked the same language. But Rockwell did all planning,

"“The “strongback” was transferred to the California Science Center to enable it to move Endeavour from
the Los Angeles airport to its museum in 2012, where the shuttle went on permanent display.
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ing light is, makes a right-hand turn to head back south because you’re heading toward
South Base, and there was an actual old entrance to the base that we sort of improved,
and entered in from that little improved road and then to taxiway Alpha.

Gelzer: And then you just came right down?

Joe D: Then we came down to here. That was the actual route for the overland trans-
portation. Initially, the first time 1 can remember timewise; we started at 4:30 in the
morning at Plant 42. That was where we held our briefing, where Rockwell briefed us.
One of my roles was to relay that information to the Air Force because they would meet
us at the end of Avenue E, where Air Force property starts.

Gelzer: You came up the road with Enterprise?

Joe D: Yeah, it was kind of interesting because up until that point we had seen very
little assistance from KSC and headquarters; occasionally T would call them and tell
them what was going on. They showed up that day. I was sort of used to that; it didn’t
bother me. We had a few little minor incidents that we had to be really careful about.

I say we; I’m talking about the team now, not specifically NASA, about Rockwell and
all the players. Highway Patrol and the Sheriff’s departments that assisted us, specifi-
cally Los Angeles County, were leapfrogging ahead to make sure the intersections were
clear, and one or two cases we had to move the lights; physically had to be moved and
rotated.

The most important thing to remember during those days was the reaction of people
in that environment as opposed to today’s environment, which is security. It was
completely different then. I used to say the people in the Antelope Valley were special
because they had built the orbiter, it was their pride, they had relatives, friends that had
worked on the orbiter. It was one of the premier programs in the Valley and they all felt
it was part theirs. Moving it was a very festive time. [ saw things that I didn’t expect
to see: kids up on fences with flags waving, parents that actually let their children get
up on some of the 6-foot block walls; kind of worried they might fall off but still, very
enthusiastic, clapping, smiling, hoorahs, waving a flag. We didn’t worry about terror-
ist activity; we were aware that we certainly didn’t want anything to happen and were
looking for people running across the route, because we had those -- people would
cross the road in front of us. We’d be coming up the street and they wanted to get in
front, people wanted to get pictures. It was a different era.

Gelzer: How long did it take?

Joe D: We started at 4:30 in the morning. We wound up here at around 3:30 to 4:00
in the afternoon; it was a long, long day. T think from start to finish, the first time was
almost 13 hours. That got better. We reduced it quite a bit.

Gelzer: The next one was Columbia?

Joe D: The next one was Columbia. Again, the most important thing from my point of
view: I had two responsibilities during that time. The first one was security; second, |
was the transportation officer so [ worked very closely with JSC transportation people
about vehicle requirements.

The other interesting thing about the overland route: I remember seeing tiles fall off
the shuttle.

Gelzer: And that’s just the overland trip?
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Joe D: The PIO was kind of different only Biy Alp
because, from my security perspective, where a e i . Opey...
people were located. We had this requirement ret“’”fn Ski,'ng "atiop,
during ALT going back to day one: nobody
would go out to the orbiter, we wouldn’t have
anyone near the orbiter except the convoy.
That issue was critical because one of the
first things we heard is that the general,
who was [Tom] Stafford at the time, former
astronaut, commander of Edwards Air Force Base was
going to go out to the vehicle because those were his buddies, his
group, and yet, from my perspective I had instructions that nobody would go
out except the crew convoy. [ronically, we had this big meeting and “Deke” [Donald
Slayton] stood up and asked Chief Willy Bell and I to meet with him afterward because
we both had concerns; Willy from the fire perspective, me from the security point of
view were saying that there were additional people on the lakebed and we didn’t have
the force to cope with them. Deke said, “Do you have any concerns?” I told him spe-
cifically about the additional people and he looked at Chief Bell and myself and said,
“Don’t worry about it, it’s taken care, of there will be no one going out.” Wouldn’t you
know it, it turned out I had the keys to the general’s car the day of the landing.

Gelzer: So he wasn’t going anywhere?

Joe D: He wasn’t going out. Then here comes the last ALT flight and we’re coming on
to runway 04, the concrete runway. We were going to take the Prince [Charles, Prince
of Wales] out to the lakebed at the distance of a couple hundred feet from the landing. It
actually turned out about 300 feet at that. We had a red carpet out there, there’s pictures,
had glasses, I won’t say what was in them but they had glasses out there and we’re
watching this landing. The Prince had flown in that moming, I believe, because he’d
asked a question about some of the patches of green that he had noticed flying in. He
had been a guest of Rockwell and we’d told him those were alfalfa fields.

The liftoff was nominal, nothing to speak of. Separation went well -- I could listen on
a radio. It was nominal. You’re focusing, trying to focus on two jobs. You want to be a
spectator but at the same time you’re caught up in your job, security in my case. And
then, as the vehicle approaches it looks like it’s a little hot. Then I see the first bobble,
“That ain’t in the program.” The second turn actually occurs almost directly in front of
the V1P area, and you’re saying, “Oh, no,” your mind is already preparing for the worst
and you’re hearing some of the conversations you’re not supposed to hear. I don’t know
what the exact words were but | always remember, “Get off the stick, get off the stick,”
and then the vehicle levels out and goes down the runway. The Prince looks around and
you know he knows something is wrong. Nobody knows the answer at that point and
then we start talking about pilot-induced oscillation.

Gelzer: Who was turning the Enterprise around for another flight? KSC contractor
personnel?

Joe D: KSC. KSC had their own convoy commander, starting with ALT, even to the
operational phase. They did all that. Dryden was really in a support role. We were gath-
ering information from the Air Force, passing information on, providing things that they
needed. We did have equipment.

We learned a lot from ALT in terms of how to do things such as crowd control and
badging. Roger Barnicki came up with buttons for badges at one point. One of the
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separate at certain points so you can’t get into a situation where you overstress [the
nose gear on the orbiter]. The nose wheel started to go down, literally started to sink

a little deeper, and a little deeper -- we might have made it but you couldn’t take the
chance. There was quite a debate about what to do and one of the first things that was
suggested was that we take plywood and we put it under the nose wheel, which makes
sense since the more you can disperse the wheel weight the less you will sink in. We
were pulling with a [International Harvester] T-300 tug, and it had already started to
get overstressed. It overheated a couple times and we had to decide whether we were
we going to stop and have a chance of sinking more or were we going to keep going in.
There was a whole group of people who didn’t want to do anything except put down
the plywood, but we had already pulled the T-300, so that wasn’t a real option. There
was some that said, “Why don’t we just take the T-500, which is used to haul 747, and
use it,” and there was some debate and that went on for a while. Finally Deke gathered
a bunch of people and asked us what we were going to do; everyone gave their input
and what we agreed on was the T-500 hooked up to the T-300 to pull, and the plywood
under the nose gear, and that’s what we did. We learned at that point that you could no
longer depend upon that metal ball hitting the ground and we had an Air Force captain
who had spent some time doing that, studying lakebed and everything else.'

The second time we got stuck later on in the program we quickly decided we really
need to do something, and that led to the extensive lakebed testing which matured into
a vehicle with a rod that actually was sunk into the lakebed that measured displacement
and could tell us actual hardness. That was done with JSC and the University of Kan-
sas, later became Valenzuela Engineering that did that, and it helped the Air Force learn
about lakebeds.

Gelzer: When did you shift away from your security role into a more management
position?

Joe D: Prior to STS-1, I became chief of the management support branch. Up until then
I had security, transportation and communications. At that point I took on photo lab,
the mailroom, all of logistics, transportation, reproduction, and a new process that we
had called word processing along with anything else that was assigned. So I had a big
chunk and again a lot of us did it on the fly.

Gelzer: John [McKay] remembers being pulled off the F-104s and being sent down to
work on shuttle every time that came up and then went back to his day job.

Joe D: That was the norm for everybody. John eventually did some control room work
later on; the midnight shift. But again, we were in sort of a support role. People wanted
us but they really didn’t want us.

Gelzer: Because the people making the call here were JSC and KSC; they weren’t
Dryden?

Joe D: Yeah, and the rules we had. I had a tough time with them because we had started
to go through the transition of [being under control of] Ames and the great time to look

"ZFrom early in the era of flight test programs at Edwards the Air Force relied on a standard 61b steel ball
lifted to 6 feet, then dropped onto the lakebed, to determine if the lakebed was dry enough to support
aircraft operations. Investigators measured the diameter of the dimple left by the ball in the lakebed
surface: larger than a certain size and the surface was still too soft for operations, smaller and it was ready
for flight. Winter rains regularly flooded portions of the dry lake, sometimes even the entire lakebed, and
since its more-than-44-square-mile surface represented the ideal landing area for an experimental aircraft,
its accessibility was essential for unconventional operations.
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concrete, and what will we do if the concrete was wet and the lakebed was wet? Then
we started getting into the degree of wetness, and for some reason people didn’t feel
comfortable with coming in for the landing on the concrete. The meeting was almost
divided; there were people saying, “The forecast may not be as we think it is and things
are looking better at White Sands,” even though the front was supposed to be coming
from that area. I never did understand that. That front was the front moving from the
south pushing to the north, not quite northeast, refined. But right after that meeting the
decision was made that we’d go to White Sands. It’s important to note that one of the
principal factors in the development of a White Sands plan consisted of two different
options: an aircraft option, [Lockheed] C-5s, and a railroad option."

Gelzer: You mean . ..?7

Joe D: Carry the necessary equipment to that place. That leads to another key mile-
stone, the OLF [Orbiter Lifting Frame]. That’s important to note because you had
developed processes and procedures to lift the orbiter, which are going to be important
when the orbiters are delivered to some of these future resting places.'

The decision was made early in the morning for rail/ground operation. Dave Hoft-
man, referred to as Mr. KSC Railroad by some, was eager to put his rail plan into
operation. Dave was the greatest lover of railroads you could imagine. | mean he was
Mr. Railroad. He was responsible for planning the fabrication of two of the critical
units that were used to transport the 534 and the 508 units, which are monsters."* You
are looking at 133,000 pounds for one and the other one was almost 100,000. He had
planned in his mind, he developed it and we conducted a test, physically, before STS-3.
We had suggested using the Air Force ramp {at Edwards] because it was the only one
in existence down by the flight line, and most of the planning was done by Dave, who
worked with the Santa Fe railroad people in developing procedures, developing the
plan for each piece of equipment that had to go.

During a trial run we moved the railroad car in to transfer the 534 units from the
ramp to the railcar. Nowhere in the planning had anyone taken into consideration that a
railroad car, when it connects to another railroad car, has a little ramp that folds down,
but there’s a difference of about three feet or more in some cases between the lock-
ing gear and the end of a railcar, to hook it up to the next one in that dock. We quickly
looked at it and said, “We’ve got a one-inch piece of steel, solid steel that can do that.”
We got that steel piece down to that railhead and put it so it was the interface between
the ramp and the railcar so that you could drive over it. We soon found out that we did
not know how to transfer the big the unit onto that railcar. It overlapped each end of
the car by about an inch and a half: tires were actually over the edge of the railcar. We

"*The reference here is to the Mate-DeMate-Device (MDD). The one built at Dryden was designed so that
it could be dismantled, shipped someplace, and reassembled for use, then dismantled again and returned
to Dryden where it would once again be assembled. The designers contemplated moving the MDD from
place to place either by a number of Lockheed C-5s or by rail, depending on where the device had to go.
The MDD was, in fact, never disassembled after construction, and over time it was actually rendered
immovable with additional fixtures and welding.

HFor comparison, NASA estimated that “it would take about 19 C-17/C-5 aircraft sorties, a significant
Navy sealift operation, and 450 NASA and contractor personnel to complete [a] turnaround” if an orbiter
had to make a Transoceanic Abort Landing (TAL) and the MDD moved to support it. NASA Fact Sheet
Space Shuttle Transoceanic Abort Landing Sites, [n.d.]

SThese refer to purge and cooling units attached by umbilical hoses to the orbiter’s back end after landing

that provide cooling to the orbiter’s electronics and experiments once the vehicle is powered down, and
assure positive pressure is maintained in the cargo bay since the latter item is not hermetically sealed.
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terns that we flew the first tests.

The Shuttle Training Airplane, a Gulfstream II, was built as an airborne trainer, and
so the four of us assigned to ALT served as the shuttle pilots along with a Gulfstream
pilot to do many, many dives at the ground to get the STA, the Shuttle Training Air-
craft, built and working right. And then the Enferprise was being built over here in
Palmdale, and so Fred [W.] Haise [Jr.] and I flew many, many trips. [ didn’t even get
out the chart to fly from Houston to El Paso, gas up, and go to Palmdale; I knew all the
nav [navigation] aids and all the frequencies by heart. So we spent many hours in Palm-
dale in the Enterprise when they were running ground tests.

Wright: Did you feel that this was a role as an astronaut, or are you back to a role as a
test pilot during these days?

Fullerton: The distinction is kind of blurred. Astronauts now, the orbiter’s a pretty
stable configuration, so they go to a school with ground school instructors that know
the system, so they are astronauts in the—the pilots have got to learn the system, and
the mission specialists have got to learn the payload and the flight plan. For ALT and
then subsequently on the Columbia, we were clearly test pilots because we were doing
stuff that there wasn’t a procedure for. We were writing the procedure and then flying it
for the first time.

Wright: And in this case, as you described it, you were partly a designer of helping to
create those systems.

Fullerton: Yes, exactly. Very satisfying when you see really—I can go get in an orbiter
right now, you know, and look at the panels, “Oh, yeah, | remember all this.” It’s a real
feeling of personal pride, and the fact that it’s still that way. They haven’t changed it.

Wright: The simulator that, as you mentioned, the astronauts use to train with now, did
you have an effect on how some of the simulations or some of the training equipment
was set up for future astronauts as well?

Fullerton: Oh, yes. Since we were the first ones through the STA, you know, those
procedures got developed, how we did it, based on us flying and trying. Still, you know,
there have been changes over the years, but they’re still doing that regularly. Now ev-
erybody, every crew that flies, flies a lot of STA flights in much the same way.

I thought it’d be really interesting—in fact, I kind of have set that up, too—-and let’s
see, when T last flew it was 1985. So it’s been sixteen years now, seventeen years since
I last make an orbiter landing, and I’d like to just go get in the STA and grab the stick
and try a landing, you know, simulating the interplanetary guy that’s been on a sixteen-
year voyage to Pluto or somewhere and comes back and has got to land it. [ have this
feeling I could do it. Of course, it’s not like I’ve not flown a lot of airplanes since, but,
you know, I’m going to try that sometime when they’re out here.

Wright: Oh, good. I'd like to hear the results of that. That sounds really interesting.

You were going through all these processes and procedures and training and creating all
this as you were doing it, but at some point you learned of the day that actual tests were
going to be held. Also, the amount of testing was cut, reduced back to only five of the
tests when there was supposed to be many. Tell me about the special landing tests. Tell
us about how that affected you, when you thought there might be more testing. Was
that a good news that there was going to be less, or did you feel like that was a good
decision?
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Fullerton: What we were into at that time, the Enterprise and the approach and landing,
the Enterprise was uniquely built to just do the approach and landing test. The idea, it
would be sent back to the factory and all the space necessary, the systems would be put
in it. That went by the board, never made that way.

But those initial tests, ALT was a program in itself, and there were a lot of people
working on that, and money going into it that were holding up the Columbia coming
along to do the first space flight. And so there was a constant debate about how many
ALTs are enough, because this is holding up doing the real mission. And so the number
of the possibilities—it turned out there were thirteen total flights. There were five cap-
tive, inert flights, they call it, where the orbiter was bolted on, completely inert, noth-
ing moving, nothing running other than some instrumentation, and those flights, Fitz
[Fitzhugh L.] Fulton [Jr.] and Tom [Thomas C.] McMurtry and flight engineers flew
those five to the point where they said, “Okay, the combination is clear, and we under-
stand what we’ve got here.”

So then they decided to have some x number of captive, active flights, where the
crew got on board and powered up the APUs [auxiliary power unit] and the electronics
and all the subsystems, and those were dress rehearsals up to launch point. They had an
open number of those. Turns out after three, they thought they’d learned all they needed
were working. Had a couple of failures on number two, a big APU propellant leak. I
was chasing that one.

Anyway, at three, they said, “Okay, it’s time to go do it,” and they were trying to
get to the end as quick as possible, so they could get on with the Columbia. When we
launched then, I flew on the first, third, and fifth of the tests. We did three with tail cone
on, and Fred and I flew one and three, and then we took the tail cone off. It made a
dramatic difference in the steepness of the glide slope. Joe [Joseph H.] Engle and Dick
[Richard H.] Truly flew the first of those, landing out here on the lakebed.

And then the push was, “Let’s have this-— It’d all gone quite well, although we
discovered some serious design errors, but they were quickly fixed. So the grand finale
then turned out to be free-flight five. Fred Haise and I landed on runway four going
toward the lake out here, and we had a kind of an exciting landing there. It pointed up
a flaw, really, in the design of the flight control software that led the pilot into a pilot-
induced oscillation, and we bounced around and shocked a lot of people, probably
more than—it didn’t look that bad from inside the cockpit. But, again, that’s why you
do tests. You find out.

Then the debate was, should we fix that and test it some more. It was a strong feel-
ing, like, that was a pretty exciting landing, which shouldn’t be that exciting, or do we
cut it off, fix it by testing and simulators, both airborne and on the ground. Do we know
enough to press on? And it turned out that was the decision. You’ve got to cut the ALT
off so we can go on the Columbia and get into orbit.

Wright: Could you share with us a few more details about what your roles were dur-
ing those tests? I’m sure Fred Haise was the commander, and you were the pilot, for
instance, landing or any of the other aspects. What exactly were you doing, and what
were you having to be responsible for during those testing times?

Fullerton: Okay. The commander in the left seat primarily had the job of flying the air-
plane, to take the stick and fly it. There was a stick both places, so on each of the three
flights, I got some of the flying time. But the prime role of the co-pilot was to take ac-
tion when any of the subsystems had problems, monitor the systems. The pilot is busy
watching where he’s going and how he’s doing on the profile, and checking the naviga-
tion displays and keeping the airplane on the profile we wanted to fly.

On the very first flight, the instant we pushed the button to blow the bolts and hop
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off the 747, the shock of that actually dislodged a little solder ball and a transistor on
one of the computers, and we had the caution tone go off and the red light—I mean
instantly. I’'m looking, and we had three CRTs, [Cathode Ray Tubes] and one of those
essentially went to halt, the one hooked to one of the four computers that monitored.
This is pretty fundamental. All your control of the airplane is through fly-by wire and
these computers.

So I had a cue card with a procedure if that happened, that we’d practiced in the
simulator, and I had to turn around and pull some circuit breakers and throw a couple
of switches to reduce your susceptibility to the next failure. I did that, and by the time I
looked around, I realized, hey, this is flying pretty good, you know, because I was really
distracted from the fundamental evaluation of the airplane at first.

That’s roughly how the orbiter’s set up. The guidance and control and fly on the air-
plane on a space reentry is designed by the cockpit and what displays are there, given to
the left seat. The right seat’s the co-pilot, and he’s got access to the reaction control jets,
the main engine, computers for space flight, for the auxiliary power units, the power,
the hydraulics. All those critical supporting systems are over on the right side. Some
are in the middle where both guys can grab. So all the landings you see, it’s the com-
mander’s going to land it. He’s not going to give that away, because you don’t get very
many.

Wright: How soon after the completion of the fifth test did you learn that you were go-
ing to become part of the STS-3 mission?

Fullerton: Oh, how soon was it? Now, the others were having a lot of trouble with the
tile, the thermal protection system. They’d had fits and starts and failure of tests and
delays. Soit’s a long time. The ALT was *77. The first launch was not till *81, right,
four years later.

So what happened? During those four years, I picked some crews. The first crew that
I was picked for was with Vance [D.] Brand. So I was his co-pilot, PLT, as we called it.
I’m terrible for dates. I can’t tell you just exactly how long it was. But then there was a
reshuffle of things. No, that’s not right. It was Fred Haise and I were on second flight, 1
think. Golly, I’d have to research this.

For a while I was going to fly with Fred. Then Fred decided he wasn’t going to stick
it out. He went off to management world with Grumman. So then I ended with Vance
for a little while, and then finally with Jack [R.] Lousma, which was great. Jack’s a
great guy, and he’d flown on Skylab. He’s not a test pilot, but very capable guy and a
great guy to work with, and so I couldn’t have done better to have a partner to fly with.

Wright: During that time period, were you training now in the simulators that you
helped process originally?

Fullerton: Training, again, more engineering job than training job, because there were
more details of the cockpit. The cockpit we had in ALT was just only the switches that
applied. All the other systems now had to be put in. So [ was back into that again. More
reviews.

There were lots of changes, and then the software became a huge—the biggest
stumbling block. The software that in these central computers not only control where
you fly and control the flight path, but almost every other subsystem. And so getting the
software wrung out and simulators writing the checklists, writing especially the mal-
function procedures, what do you do if this breaks, if this breaks, if this light comes on.
It’s a book this thick of fine print, and amazingly, it’s wrong most—you can get a room
of the smartest people and you think we’re going to get this right the first time, and then
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that exist there. When you’re going to the nth detail about failures, if everything works
like normal, it’s all a piece of cake. It’s when something breaks that you worry about,
and is the big challenge to get to a point where you feel like you’ve got a handle on it.

So was I ready to not show up on the launch date? No, not at all. Was I quaking in
my boots? No. Was [ intense about the whole thing? Yes, mostly because I am wor-
ried about my part of this. Especially for pilots, it’s the launch phase, because while
it’s short and concentrated, if anything goes wrong, the orbiter only takes care of the
first failure. The second failure is pretty much left to the crew, generally, and so you
worry about being ready to recognize a problem and do the right thing. You feel like
the whole world’s watching you when that failure occurs because of the manual action
you’ve got to take to save the day. So it’s that kind of pressure, pressure of perfor-
mance, rather than fear or anything.

Wright: And you had spent a few minutes up in an orbiter, but yet you had never
launched one. Would you like to share your experiences about the launch?

Fullerton: From Enterprise to Columbia? Yes. Well, the launch is a whole different ball
game. | remember the first time, even though I’d spent a lot of time in the simulator,
the simulators we built were fixed, one, and had the upstairs and the downstairs ar-
ranged horizontally, and then we had a two-seat, just the pilots’ seats, in a motion base
that would tip up and go up and down and shake around to simulate launch and entry.
Those were the two orbiter trainer simulators. But most of the time they were both
horizontal.

When I went to the Cape, I remember the first time when it’s on the pad, and crawled
in the hatch after being in my old cardboard, all these, and 1 was just flabbergasted how
when you just rotated ninety degrees, how it becomes an entirely different outlook.

I was lost. Wait a minute. Where’s upstairs? Upstairs is this way. And so it’s a huge
psychological, physiological difference when you get on the pad and that whole part
of it. You get over it, of course. You find yourself, “Wait a minute. I’'m standing on an
instrument panel. I’'m not supposed to be standing on it.” But that’s the way it is. We
knew we were going to do that. We built the switches recessed so you could stand on
it. But that’s a whole different thing.

Then, of course, the launch phase is like nothing, but your landing test is the last part
of entry. So there was a familiarity there from ALT that certainly helped. But the eight
days prior to entry was just a whole different world.

Wright: And while you were in orbit, one of the tasks that you had was to test the Re-
mote Manipulator System [RMS]. Did you have a lot of training in that as well?

Fullerton: Yes, that was built by Spar Corporation, or whatever, Canadian firm. That
was Canada’s contribution, was the manipulator arm. So I went a couple of times up to
Toronto to work with them on and to basically train, see how it worked. And then we
had a full-size mockup at Houston with a 1G-capable arm driven by hydraulics. We
had an electronic version of the arm, looking at screens in the windows and the simula-
tor.

So there were a lot of tools to get the hang of working the arm. So that was pretty
cool. I was prime on the STS-3. They had taken it out of the locks and waved it around
a little on STS-2. Three, we actually grabbed something and picked it up and moved it
around and put it back

Later, on [STS] 51-F, that same package we picked up and let go off of it and then
went back and grabbed it. But Tony [Anthony W.] England did most of the arm work
on 51-F.
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the second day, this is really fun and great, and you feel 100 percent. That was my—so
whether the aileron rolls helped or not, [’'m not sure, but it was relatively easy.

Wright: Where Engle and Truly’s flight got cut, you had an extra day added on to yours
because of the weather.

Fullerton: Right, so we had eight days, had seven scheduled and an extra one.
Wright: What were your thoughts when you heard mission control said—

Fullerton: “Wow!” We cheered. “Great!” Because we really had a busy time with just
two people. This was an engineering test flight, and we had a flight plan full of stuff,
and people fighting over, sticking in their stuff. So there was always something that you
were watching the clock on. You had to do this coming up. We did have sleep periods,
which we would use for window gazing, some part of it, because you don’t need as
much sleep as they were scheduling. But when they said, “Wave off,” [ remembered
getting in the recycle book, going through the pages, shutting down some of the com-
puters, opening the doors again, and I got all the way down, all of the sudden, I turned
the page, and there was nothing on it, and there was this realization, hey, this is free
time, and it was terrific.

We got out of the suits, and then we got something to eat and watched the world, and
I wouldn’t have had it any other way, if it had been my choice. In fact, we flew right
over White Sands, where our landing site was. Just happened to be in the reentry atti-
tude and we stayed in it. So we went half way around the world. The nose was pointing
straight down, and as I looked up, I could see this monster dust storm going on there.
It looked like it was all headed for Texas, the dust in the valley there. It was a clearly
good decision. It looked really bad down there.

Wright: Yes, while you guys were having a, as you mentioned, free day, they were very
busy down at White Sands preparing for your arrival.

Fullerton: Yes. Well, they were ready for us because we knew we were going there.
This [Edwards AFB] was underwater out here. That’s why they gave up on that.

Wright: Can you tell us about the landing? Was there anything different or any test pro-
cedures that you were working on with the landing that came in for STS-3? Anything
different that you—

Fullerton: Well, where we planned to go, the main thing was this really fierce jet
stream, fairly low altitude at 20,000 feet. The winds were over 100 knots out of the
west, which is unusually high. John [W.] Young, I think, had flown some approaches in
the STA ahead of time and decided if we made our normal left turn around to the south-
bound landing, coming from the west, we’d never make it back because of this wind
blowing us away. So they changed to a single right turn, which put me on the inside of
the turn, not Jack. It was clearly the right thing to do. So that was a wrinkle.

I could see the turn. He was asking me, “How’s it look? How’s it look?” because he
was flying blind over there. I was saying, “Oh, it looks good. Keep it coming.” So that
was different. But we had lots of help figuring that out ahead of time.

The entry was pretty cool because it was an early morning landing, meaning that
the main part of the reentry is at night, so we could see this glow from the ionization
really bright out there. In fact, we had lost a couple of tiles on launch. We knew that
because we’d looked out and had seen the holes in front of the windshield, and we
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George Grimshaw

George Grimshaw was the final Space Shuttle Project and Ground Operations Manager
at NASA Dryden. He began supporting the space shuttle program in 1979, two years
before the launch of STS-1. By the end of the program he had supported 105 of the 135
space shuttle missions and shuttle related projects in a variety of technical, leadership
and management roles. Grimshaw also supported the maintenance and modification

of Dryden’s aircraft fleet as an avionics manager and technician. Prior to working for
NASA, he was a flight test electronics technician with three DoD aerospace contrac-
tors. Grimshaw also served as an instrument flight instructor on T-37 aircraft simulators
for undergraduate pilots in the U.S. Air Force, and later as a part-time avionics techni-
cian with the California Air National Guard and U.S. Air Force Reserve.

George Grimshaw, interviewed by Erika Fedorko, Dryden Shuttle Documentary Inter-
views, July 2011

Fedorko: Let’s start with you telling us your name and a little background about your-
self.

Grimshaw: My name is George Grimshaw and I am currently the Dryden Shuttle Proj-
ect and Operations Manager. [ have been in aerospace for over 34 years. [ started off
my career in the Air Force, and afterward worked as a civilian at the Air Force Flight
Test Center mission control center, where [ first started supporting the shuttle program
in 1979." In 1980 we moved the mission control center to the current Ridley Mission
Control Center, where I supported STS-1, -2, and -3. In 1984 1 joined NASA at Dryden
as an avionics technician and have been here ever since in varying roles, including sup-
porting shuttle landings, recoveries and turnarounds.

Fedorko: What’s involved in supporting shuttle landings at Dryden?

Grimshaw: We provide landing aid systems support, including the Microwave Scan-
ning Beam-Landing System (MSBLS), which is the microwave frequency version of
an instrument landing system that aircraft typically use for approach and landing. The
MSBLS is used to align the orbiter with the runway as it begins its final approach.
Once aligned with the runway, the Precision Approach Path Indicator (PAPI) light-

ing system provides the commander and pilot with a visual indication of the orbiter’s
position in relation to the threshold of the runway during final approach. As the orbiter
nears the runway the ball-bar lighting system provides the commander and pilot with

a final visual indication used to guide the orbiter to its touch down on the runway. Fol-
lowing landing we provide recovery and towing of the orbiter back to Dryden, which
is then followed by shuttle post-landing processing using the Mate-Demate-Device
(MDD) which is used to lift the orbiter for servicing and ultimately raises it so it can be
mated on top of the 747 in preparation for ferry to Kennedy Space Center (KSC). The
shuttle hangar and other facilities house the various vehicles and ground support equip-
ment that are required for shuttle operations.

Fedorko: Could you take me through a day in your job? What kind of responsibilities
do you have?

""Ridley Mission Control Center, named for Jack Linwood Ridley, pilot and project engineer on the Bell X-1.
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.. would have been the fall of 1985.
. We landed on the lakebed and the
_decision was made that, rather

E than tow the orbiter back to Delta
. taxiway and get it on concrete

- as soon as possible to finish the

| tow back to the shuttle area, to

- take the shortcut and tow it on

: the lakebed around the compass
 rose and then on to the Dryden
¢ shuttle area ramp.?® As we came
| cross the top of the compass

L rose the lakebed dirt was loose
@ and the orbiter’s tires began
ey to sink into the sand. The orbiter
had to eventually be stopped. We really couldn’t tow it any further. So
we’re trying to figure out what to do and Charlie Baker ended up bringing out 1 inch
thick sheets of plywood and we jacked up the main and the nose gear — the wheels on
the orbiter — slid a piece of plywood underneath and then we put a piece of 4 foot by 8
foot plywood in front and probably for 100 yards we would roll it onto a piece of ply-
wood, take the plywood that we had just rolled over, pull it out and take it in front. That
is how we got the orbiter back to the ramp. Everybody had to pitch in to do that. It was
really interesting to watch people come together and work. It didn’t matter who you
were or anything like that, and we were having fun with it. It was a serious time, but

at the same time we were having fun with it because it was unique. Tt hadn’t happened
before. You could pretty much figure it wasn’t going to happen again. You roll with the
punches and do what you needed to do to make sure we got the orbiter back and got it
back safely.
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Fedorko: [ thought Dryden had a way of measuring how stable the dirt was on the
lakebed.

Grimshaw: Yeah, that’s kind of part of the joke, because we did have a system that
measured lakebed hardness and that test had been performed and evidently missed that
particular area of the lakebed or got some faulty results from the test equipment.

Fedorko: Would you say that’s your most memorable landing of the orbiter of do you
recall any other ones that were particularly interesting?

Grimshaw: Having supported so many it’s kind of hard to pick one. One that was very
memorable was the Return To Flight from Challenger. STS-26 landed on lakebed
runway 33, if | remember correctly, and Vice-President Bush came out. As we rolled
the convoy across the lakebed to stage for landing we had to stop before crossing
runway 22 to allow Air Force Two to land. After Discovery landed and we rolled up to
the orbiter we immediately saw secret service agents at the command vehicle. One of
them opened the door, came in and stood in front of the door inside of our vehicle as
we waited for the crew to come out of the orbiter. Then a limousine with Vice-President
Bush and Governor Deukmejian came up and they got out and greeted the crew and

“There is a compass rose, nearly a mile in diameter, at the edge of Rogers Dry Lake. The rose is located
next to Dryden (research indicates the rose appeared sometime in the spring of 1953) with the cardinal
direction West (270 degrees) ironically pointing directly at the shuttle area.
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a very difficult time but 1 think that through the memorial service led by President Rea-
gan in Houston, and the fact that it was a time of national mourning, it really helped. A
lot of us were going through the same thing at the same time and it helped bring some
closure.

Fedorko: What changed in the space shuttle program after that? How did it affect it?

Grimshaw: There was more emphasis on safety and listening to people when they
noticed things that they didn’t seem to think were quite right. I noticed this was already
a part of the culture when I joined Dryden in 1984. If you see something that doesn’t
quite look right, say something. That was reinforced once again at Dryden.

The shuttle program had to go back and take a look at what caused the problem. They
found out it was a solid rocket booster seal failure. That had to be fixed. Also there was
more emphasis on management listening to the people who are the closest to the work
being performed.

Training was also reemphasized. For example, there is a required course called “OV-
220,” which is required for anyone working in and around the orbiter. It is a four-hour
familiarity course consisting of the danger points around the orbiter, including toxic
gases and things of that nature. While it was designed as a one-time course, we had to
re-take it prior to return to flight.

There was also a review of how we performed orbiter landing, recovery, and turn-
around support at Dryden and making sure that we had the resources and processes we
needed for safe and efficient operations when we had a landing at Dryden.

Fedorko: I've heard that people mention in the ‘80s Dryden was run quite a bit differ-
ently than KSC or JSC. Did you notice that as well?

Grimshaw: Yes. There was a big difference. Dryden was not as heavily tied to process-
es. We had the ability to go out and do what needed to do be done and come back and
complete the paperwork later.

At Kennedy, especially with people working on the orbiter and related systems there,
it was process and paperwork ad infinitum. To give you an example, when a techni-
cian performs a task on an orbiter they are provided a very detailed step-by-step work
order. If a step could not be completed they had to stop work, contact the appropriate
engineering authority, let them know what the problem with that step was and wait for
further instructions and sometimes extensive reviews before continuing the assigned
task.

At Dryden, our processes aren’t that defined and we really rely on the expertise of
our technicians and engineers to make many of these judgment calls. Not to say that
it’s looser here; it’s just different. They are working on a multi-billion dollar spacecraft
that flies beyond Earth’s atmosphere and are more intricate. We work on aircraft that fly
within the atmosphere and do not to need to have as stringent of requirements.

Fedorko: Would you say there is an increased efficiency at Dryden because of that
style?

Grimshaw: Increased efficiency... yes, there is. We were talking about some of this the
other day. People from KSC and JSC like to come out here and do a lot of their testing
because it is much easier to get things done versus trying to do it back at Johnson or
back at Kennedy.

Also, when you become a part of a culture you have a tendency to carry that culture’s
practices with you no matter where you go or what you do. If you’re working around
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John McKay

John McKay joined the U.S. Navy and served in Vietnam. Completing his service he
took a part-time position with a contractor at Edwards Air Force Base helping set up
equipment related to the approaching shuttle program. That job evolved into a full-time
position, which became a career with NASA. McKay worked primarily as an Airframe
and Powerplant mechanic on a host of different aircraft, from T-38s to the famed F-
104s, and many more. Like many at Dryden, he was called on to do extra duty when
the shuttle came to the center; unlike others, much of his tasking involved working with
the orbiters and the astronauts.

John McKay, Interviewed by Christian Gelzer, Dryden Flight Research Center
Shuttle Documentary Interviews, October 19, 2010

Gelzer: I would like to start by you telling us who you are and some background about
yourself?

McKay: My name is John McKay and T retired in 2005. I was a branch chief in aircraft
maintenance. I came out here in October 1976 just a few months out of the Navy. I
hired in for six months temporary. There was some money on the MSBLS Program
[Microwave Scanning Beam Landing System] that they hired on a couple people and

I was on for six months and then they extended me for six months. | was an aircraft
mechanic. So that’s how I got here and that’s how I stayed.

Gelzer: What had you done in the Navy?

McKay: I was an aircraft mechanic. I was in the VF-24 and the fighter squadron, F-8s
out of NAS Miramar and attached to the U.S.S Hancock. We spent two cruises over in
Vietnam. I came back off of the last cruise and decommissioned both the squadron and
the ship and flew the F-8s over to Davis Monthan and that’s when the F-14s came out.
I only had about six months left so I went over to North Island [CA] and spent my last
six months over there in a VS squadron, sub-chasers.

Gelzer: The MSBLS?

McKay: The MSBLS is a landing device for the shuttle. It is almost like a TACAN
[Tactical Air Navigation system] where it brings the orbiter in. I really don’t know a lot
about it but they had money for it. [ don’t know if they still use the MSBLS sites out
there but I imagine they do. It’s a landing aid for the shuttle. That’s how they got some
of their money together to hire people.

Gelzer: You hired in here and began working as an aircraft mechanic?
McKay: Right!

Gelzer: And that’s how you finished your career, not as a mechanic but working in the
aircraft operations?

McKay: I never moved out of Code O [Flight Operations].
Gelzer: Tell me about your experiences with the shuttle. Lets start, because you’ve
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really didn’t realize at the time it was PIO. We
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Gelzer; What’s your next connection then to
the shuttle, the shuttle program in general?

McKay: After the ALT Program there were several delays with the original
STS-1 launch. What a lot of us did here were other duties as assigned. If they needed
you to do something we would do it, and as the shuttle was spooling up we would still
take care of the T-38s.

For STS-1 we all spent the night here, the day of the launch. I had a camper out here
in front of the Integrated Support Facility (ISF). A little motor home I borrowed and a
bunch of us just crashed out in there because we just didn’t want to mess with the traf-
fic during the day of landing. We stayed out there for three days. I think it was a three-
day mission if ] remember correctly. We stayed out here and we took care of the T-38s.

But it wasn’t until after STS-1 that I got involved down at the shuttle area, and that’s
when Charlie Baker was brought back. Charlie Baker was an old crew chief on the
X-15. Larry Barnett brought him back to kind of run the operations side of the shuttle
down for the Dryden side. That consisted of working with and helping all of the Ken-
nedy Space Center and the Johnson Space Center people that came out; we were a go-
between with the Air Force. We didn’t have a lot of contractors at the time. I was down
there helping Charlie. That was my first initiation with that.

Gelzer: What were you doing?

McKay: At the very beginning 1 was doing a lot of stuff for the Air Force, dealing with
things with the lakebed, helping the ground support guys that were dealing with the
cooling and purge units and all that stuff. Just making sure all those kind of things got
done. There were a lot of hands-on things because there was just so much to do. At that
time nothing was set in stone; the program was just so young here. We hadn’t dealt with
too many space missions in the past.

I would go down and get the welder from the Air Force when they were having a
problem with something out on the lakebed. I also started running what they called a
lakebed tester. It was a unit that almost looked like an I-beam trailer that had the main
wheels of the shuttle right in the middle. We would load that with 1101bs. of pig iron,
which would simulate the weight of an orbiter on landing. [ would take a T-300 tug,
which you would tow a B-52 with, or maybe even the 747, and we would go up and
down the lakebed just on the outside of the landing zone and check for the depth of
depression and make sure the lakebed was good to accept the shuttle. We did that on
runway 17, 23 and 15 on the lakebed.?* It was things kind of like that.

Gelzer: It was just 1101lbs or 110,000?

McKay: I'm sorry, it was 110,000 Ibs. There was a lot of support stuff. After that, STS-
2 came. By then we had started what they were going to call Abort Once Around Team
(AOA) for Dryden. So we got a bunch of mechanics together, a couple avionics guys, if
I remember correctly, and we were going to be trained to take care of the orbiter if they
had an Abort Once Around; in case they couldn’t get the payload bay doors open they

*2An orbiter often weighed in excess of 200,0001bs; halving that weight and placing it on one set of wheels
was enough to indicate the lakebed’s suitability for a landing.
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could have done in the beginning.
Gelzer: Let’s come back to the 2nd story, the window . . .

McKay: I can’t remember the names. Was it George Nelson? It was the time we had the
two un-tethered Manned Maneuvering Units fly [STS-13/41C, the 11th flight]. George
Nelson had a nickname, Pinky, and Ox was the nickname of the other guy [James

van Hoften], but I’m just thinking of Pinky. We got the White Room lined up, and for
some reason it took us a long time to get up there, there were some issues and [ wasn’t
cleared to go in. This time [ was actually up in the White Room and I had my partner
below driving the truck; we would have one of the Kennedy guys stand in front, right
underneath the orbiter by the hatch, to help me line up. I would tell him and he would
tell the driver, that’s how we did it; it was really technical . . . Today we would have to
have maybe 30 people to do that. I looked up, and I’m looking at the cockpit window
and I see this butt pressed up against the glass, then he removes that, turns around and
waves at me. [ don’t know how he did it, but he did—Pinky. It was great! You couldn’t
do that today. We got a big kick out of that. That was fun! [Ironically, “Dick™ Scobee
served on this mission . . .]

Gelzer: I heard tell of a landing on the lakebed that had water at some point and so they
had to put planks down and move the orbiter and pull the planks up and put planks
ahead of the tires and pull it.

McKay: Yeah, I think the first time that happened was STS-1 where the orbiter got
stuck. This goes back to my 110,000Ibs of pig iron rig. This is when people were held
accountable for what they did and you took your job seriously, I believe everybody
does today, but we didn’t have thirty people riding on that tug with me; it was just

me. [ would report back if there was a problem, and there was this time, [ was on the
north side of lakebed runway 23 and I was using a lot of power to keep moving, and
you could see from the indentation of those tires how far they were going down. Now,
I never did measure it. | came off of the north side of 23 and I started heading back to
the shuttle area--that’s right across Compass Rose in front of Dryden. There, I sunk big
time. [ barely got that out of there. We were probably 4” deep in that area; they subse-
quently closed Compass Rose for a long time because of that. So I get back to the barn
and I told Charlie Baker and Joe D. that we shouldn’t be towing the orbiter through
there; anywhere around there we are asking for problems, big problems. I think the
program didn’t like the idea of having to tow the orbiter all the way back to taxiway
Delta, and then back down in front of all the hangars to Dryden. I think there were a lot
of people that had a lot of different thoughts on that. To me, that was the safest way to
do it. It was a tried and true journey and it if took another 20 minutes, half an hour, an
hour - big deal.

Johnson got the Air Force to do a hardness test, and I think they did a hardness test
right out in front of the taxiway. They used this electronic stuff and this kind of goes
back to my dad’s twin.?” He worked here as an engineer, and part of his work was the
landing gear on the X-15, structural loads and that kind of stuff. What they would do
back then is fly the Gooney Bird [C-47] to these different lakebeds that were used as
emergency landing sites for the X-15. They would take a 61b steel ball and drop it from
6’, measure the indentation, and do the math. That’s how they figured out if the lakebed
was dry enough to support a landing. Well, the Air Force had all this electronic gear out
there doing that, and I was told: “no, it’s fine.”

2Jim McKay, who was an aerospace engineeer and also worked at Dryden.
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minutes; [ knew that when you heard it overhead it was three minutes before it would
touchdown.

We were out on runway 17 one time, waiting for it, and the next thing you knew,
right in the middle of the orbiter coming in, they changed their minds and went to run-
way 04. You should have seen all of us: that’s not practiced, so we looked like a bunch
of gazelles running across the Serengeti away from lions just trying to get over where
the shuttle would be when it stopped. It was quite impressive.

Gelzer: And the convoy doesn’t move fast.

McKay: I’'m in the White Room and I’m not going to break it, so I’m just putting
along. George Grimshaw and NASA 25, they’re gone. They’ve got to get the big boys
up there to see what’s going on. I was just very fortunate to be a part of that. It was just
a great thing. It really was. We were inventing things as we were going along and Char-
lie Baker, why, they couldn’t have brought in a better guy. It was a lot of hard work.

Gelzer: Any major issues you recall, apart from the ones you’ve described?

McKay: I did have another one, which was interesting. I think it was Daniel “Dan”
Brandenstein that had a landing later in the afternoon, and it was going to be on 22. 1
remember that he asked me to take a protractor and go out to the threshold of 22 and
then tell him where the sun was at about at 4:31. So | went and got a regular protrac-
tor and held it up right on the horizon there, and told him exactly where the sun was. I
called him back, told him, and he said: “thanks John.” It was that kind of stuff.

Now, when the Challenger blew up, that was terrible. We were all in here at work
waiting for the launch. We came in here for several mornings. As soon as we’d walk
in the door they cancelled, so we’d turn around and go back home. It was to be a very,
very early launch for us. I’ll never forget when they finally went. We’d all sit together
around these tables and there was a TV for us to watch. When it blew up Dan Bane
turned around to me and said, “Is it suppose to do that?” I said: “No”. Everything really
hit the fan after that.

Gelzer: What happened here as a result or immediately after?

McKay: It wasn’t like lock down.”” We had our NASA guys here and whatever they
were in charge of for recovery that morning, they collected the paperwork and put their
vehicle or whatever they were doing to bed and went back to work here at their regular
job.

Gelzer: You would have been working Return To Flight after Challenger because it
was in the late ‘80s and you would have been there.

McKay: Yeah, we did. Return To Flight, that was interesting. The shuttle program
decided everybody had to be re-educated on how things went, how things worked. We
were going to have to have an official card to say we were checked out on the hatch,
the towing, all of this, whereas before, we didn’t have any of that. Dryden didn’t go by
those rules. In fact, we used our own stamps on the shuttle paperwork. We had desig-

#Typically, when an accident occurs during a significant flight at NASA, the control room doors are locked
after the accident, preventing anyone from entering or leaving for a period of time. Investigators begin
interviews to record events so nothing is lost because of time, and nothing brought into the control room is
allowed out for a determined period.
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Dr. Whitcomb
Retires

The father of area rule, the
Supercritical Wing, and ngc;
fets that were all flight teste
here has retired.

Dr. Richard Whitcomb, leg-
endary NASA Aerodynamicist
retired last month and will re-
main as a special consultant at
NASA Langley for the next
eral months.
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to fly

sev-

tle
tury series of fighters '
supersonically and was concetv-
ed by Whitcomb in the early
1950s. '

The Supercritical Wing was
developed in the mid-1960s 1o
reduce drag of transonic com-
mercial airfoils and was tested
hereon a modified F-8.

winglets,
wingtips which save fuel,
tested on @

upward curving
are
currently being
modified KC-135.

and you got all this stuff around. You’ve got
i Scott packs (self contained breathing appa-
L ratus) in there that you have to take care of
. and you have to be able to get to just in case
. there’s a hydrazine or ammonia problem or
. some kind of thing going on to get these for
. you and crew that are inside.
L So I told her: “Here is where you are going
. to stand, you’re going to stand outside the
. door. You can look in the door if you want
but that is where you are going to be and
L we are going to do our thing. When we get.
completely done, the crew comes out, they
b all go away, then you and I will sit down
- and we’ll stamp the book off.” Well, that
t was completely foreign to her. You don’t
. stamp anything off after the fact: you do
L it you stamp it. You do it: you stamp it;
L you take these screws off, you stamp it.
. We never did that--you couldn’t do that;
- it would take us two days to get the door
. open. The paperwork was just tremendous.
L She enjoyed that. She went along with it.
. She was a good sport.

. Gelzer: Even though she never actually
L witnessed the door opening?

. McKay: Yeah, that was kind of the thing.
L 1f they were really serious about this then
. maybe they should have given us some-

j body that was familiar with the hatch
operation.

Gelzer: After you picked up on the HARV aircraft, did you still do anything with the

landings?*°

McKay: A couple, three times and then I kind of faded away. It was just a natural

migration I think. We got too busy on the HARYV, and then after that I had the SR-71,
starting in "96 and I couldn’t combine those two.

It was somewhat disappointing. By that time we had lost some slots here, guys had

retired and there just weren’t enough people to go around to support the Dryden side of
that Abort Once Around. So that had gone away as well.

They still had the George Grimshaws’ that were down there with the NASA 25 and
they had to be there so if they had any problems with radios or anything they were right
there.

Gelzer: We’re just not staffed the way we once were. Is what you are saying?

High Alpha Research Vehicle, an F-18 with thrust vectoring paddles at the exhaust nozzles, and nose
strakes.
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was a great person to fly with. He was a wonderful pilot and also a very wonderful
person. In fact he should be here telling stories because he’s the one that really was the
driver behind the 747 and the program. I was just fortunate to be a small part of it.

NASA Johnson space Center Oral History Project, Oral History Transcript, Joe H.
Engle, Interviewed by Rebecca Wright, assisted by Sandra Johnson and Jennifer Ross-
Nazzal, Houston, Texas 27 May 2004. (Excerpts).

Wright: 1977 began the taxi test for the shuttle, for the orbiter testing out at Dryden,

and more plans were being made to test. Tell us how you became very involved in all of
the testing procedures for the orbiter and how you were part of the Approach and Land-
ing Test.

Engle: I had been selected as one of the two crews. [Richard H.] Dick Truly and I were
one crew and Fred [W.] Haise [Jr.] and [C.] Gordon Fullerton were the other crew, who
would fly the approach and landing tests, which were glide tests from off the top of
[Boeing] 747. Initially, the concept was to put air-breathing engines on the orbiter and
to take off and fly it around and check its acrodynamic characteristics and then return to
land.

Also at one time, those engines were conceived as being able to be rotated inside
the payload bay, or in part of the payload bay, so that after the reentry, they could be
deployed and fired up and they could extend your landing area after reentering the
atmosphere. That really wasn’t a viable concept, it turned out, so the air-breathing en-
gines never became part of the shuttle, although they were part of the Russian’s Buran
vehicle, which is a very close copy of our space shuttle. They flew it with air-breathing
engines, jet engines, initially. But I think one of the reasons that [ was selected to fly
the shuttle, initially, by Deke was because of the experience that I’d had at Edwards
with the X-15 and air launching from another vehicle, from a carrier vehicle, then glide
testing unpowered glide testing of a low L/D, which means a low lift-to-drag-ratio
airplane, not very much wing for a lot of drag, and that’s what reentry vehicles, space
vehicles, tend to do. They’re not optimized acrodynamically, because they have to
launch off a rocket and perform as a spacecraft in orbit, and a very small part of their
operational mission is in the atmosphere acting like an airplane. So they’re not opti-
mized to glide shallow and land at very low speeds.

The initial Approach and Landing Tests on the orbiter vehicle were, in fact, just that,
and that was to place the vehicle in aerodynamic flight by itself and exercise all of the
systems that we could, hydraulic systems, electronic systems, the fight control systems,
and landing gear, of course, systems and things like that, do it in a real flight environ-
ment, and to gather as much as flight test information as far as stability and control
parameters and performance parameters, and do it partly in an ideal environment. In
other words, not have to worry about coming in to land and the wind having coming up
and giving you a big cross wind, or low clouds or things like that.

You could take off and an hour later, drop, and you knew what the weather was going
to be. Of course, at Edwards, it was normally pretty good anyway. But you could set
yourself up ideally over the lakebed, too, so you didn’t have the navigation concerns
that you do coming back from orbit. Plus, the vehicle itself, really, was ready to go
before the rocket engines, the propulsion system was ready. So that gave NASA an
opportunity to get a look at the orbiter vehicle, its basic configuration, its flight control
system, and make sure that it had an airplane or vehicle that could fly the pattern, the
approach, the flare, and the landing, which was a very, very small part of its mission,
but a very, very critical part of its mission, and gain confidence in that prior to commit-
ting to launch into orbit.
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Engle: Primarily systems failures or anomalies that would come up. With things that
would happen, whether or not it was okay to press on with the drop, or to continue the
climb out to the drop, or what the options should be when that happened.

Quite frankly, with the tail cone on, the streamlined tail cone on the back end, that
was there really to cut down on drag for ferry missions, and it is, in fact, employed on
all missions when the bird is ferried either west coast back to east for launch, or east
coast back to west for the major modifications, or major maintenance and mods. The
orbiter flew pretty benignly with that tail cone on. You had a relatively shallow glide
slope. You could get to a higher altitude for launch, because there was less drag, and
the flight duration, as I recall, was well over five minutes. In fact, I think it was maybe
up to seven minutes with the tail cone on.

But that was not the configuration that we needed to really have confidence in, in
order to commit for an orbital launch, because that reentry and landing would be made
with the engines exposed and the blunt tail and required a much steeper glide slope,
much more demanding profile, much more condensed time period from flare to touch-
down, because the air speed would bleed off much faster with the additional drag.

So although we were able to get a lot of really good systems data and time on the
systems, on the hydraulic systems and electrical systems and computers and flight
control system, although we were getting more time on those systems with the tail cone
on, from a performance standpoint and a piloting task standpoint, we really didn’t have
what we needed until we flew it tail cone off, and those flights were only about two and
a half minutes long.

Wright: Being a former X-15 pilot, you had been used to being dropped, whereas now
the shuttle was actually being launched. Share with us the differences and what that
experience was like to be in that type of maneuver.

Engle: Oh, it wasn’t a lot different, really. It’s a matter of going from a mated or a pure-
ly dependent situation on the carrier pilot to either throwing a switch or, in the case of
the shuttle, pushing a button and blowing bolts and being free on your own. The X-15,
your immediate concerns were, first of all, to keep it under control as you came off the
hooks, but then to get the rocket engine lit right away so that you could get off on your
mission, but you were dropping away underneath and there was no real concern with
recontacting the carrier airplane.

With the space shuttle, that was our main concern, was to develop a separation ma-
neuver with [Fitzhugh L.] “Fitz” Fulton [Jr.], the carrier pilot, to optimize the sepa-
ration between the two vehicles, both vertically and laterally. So Fitz would put the
combination vehicles in a slight dive to get the right air speed-—you wanted to be able
to get 240 knots, 1 believe it was—in level flight, with the tail cone off.

So he would dive the airplane and when he got on speed, he would call, — On speed.
We would separate and call the separation, the — three, two, one, sep. And at that time,
the orbiter was sitting with a 15-degree angle of incidence. In other words, it had 15
degrees angle of attack and was trying to fly off the 747 at that time. Fitz would, in
addition, put the spoilers out to dump lift on the 747, throttle back to idle so that as we
came off, we didn’t slide back and take his tail off. Then the two of us would turn in
different directions as well, so that as soon as we lost energy and started to come back
down, we didn’t come back down on top of him,

In looking at the videos, there was lots of room, lots of separation, but initially we
weren’t sure, so we optimized everything we could. We didn’t compromise anything
by doing that, but we did have plenty of room for separation, and it was a coordinated
maneuver. Fitz would dive away to the side; we would pull off to the right; he’d dive
off to the left, then we’d go wings level and go right into the data-gathering maneuvers,
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John McTigue

John McTigue came to the NACA High Speed Flight Research Station in 1952. Among
the projects he first worked on was the Douglas D-558-2 Skystreak, the first aircraft to
reach Mach 2. McTigue moved to the X-15 program and soon became lead engineer
on one of the three aircraft. Even while that program flew to new heights and speeds he
moved to the lifting body program, one of the most unique flying vehicles ever con-
ceived. He oversaw the engineering team on the heavy lifting bodies program. He was
eventually made Program Manager and assigned to the Approach and Landing Tests.

Part 1 of the interview with John McTigue was conducted by Guy Noffsinger, Shuttle
Documentary Interviews, October 2010.

Part 2 of the interview with John McTigue was conducted by Curtis Peebles, Dryden
Flight Research Center, July 2011.

Part 1
Noffsinger: Can you give me your name and your title?

McTigue: My name is John McTigue and I was Program Manager for Dryden Flight
Research Center assigned to the Approach and Landing Test [ALT].

Noffsinger: Tell me about what you did?

McTigue: [ started on the program just as part time, in 1969, when they were trying

to determine what kind of vehicle they were going to have for the shuttle. At that time
they were looking at having jet engines on the shuttle for landing and for transporting it
across the country. We were doing work with the lifting bodies. We took the X-24B and
landed it on the runway to prove that the lifting bodies of those shapes could land on a
runway with precision. Based upon these demonstrations the engines were discarded
from the shuttle and made it a much more capable airplane.

From that I went to working here, putting in the shuttle related facilities. 1 had people
like [Stanley] “Ski” Markey working, for me who made sure that the facilities were
going to be put to the standards that FRC would require for future use after the shuttle
program was over.

I had other people — 1 had Bill Andrews working for me. He was responsible for the
Shuttle Carrier Aircraft itself, for getting the aerodynamics and the flying characteris-
tics of the vehicle with the shuttle on top of it to be able to {launch] the shuttle [during
the ALT] and also for carrying the shuttle across country. Interesting thing is, you have
two different positions on the vehicle, the 747 for carrying the shuttle and for when you
are going to have it launch for an Approach and Landing Test. It is raised up at a higher
angle for an approach and landing test so that when the airplane, the 747, would push
over after it got to altitude that gave a 'z a degree difference in lift between the shuttle
and the 747 carrier aircraft so it had a positive separation capabilities and it would
separate cleanly and was sufficient distance so the 747 could turn away and allow the
shuttle to continue on it’s path on down for re-entry, or for entry I should say, and land-
ing at the lakebed.
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was.

They took a lot of time lifting that vehicle safely in a very precise manner. Then they
[pulled] the 747 in, and set the shuttle back on top of the 747. After they checked it out
and it was mated they were able to remove the 747 and the shuttle from underneath the
Mate-Demate-Device and do the final check out of the shuttle and preparation for its
flight on top of the 747. That usually took about a good day or day and a half just to do
the final checkouts.

Peebles: We live in the Mojave Desert and it has two weather settings: too hot and too
cold. What are the maintenance requirements of the MDD? In other words it could be a
100 degrees or snowing.

McTigue: It was basically made for all the environments it was going to see.

Peebles: Let’s go back in time. You’re coming in to the first lift. Give me the details of
what you’re experiencing?

McTigue: Anxiety! First, getting all the systems ready which were not ready when the
vehicle [Columbia] first arrived here. A lot was done on the basic control systems for
the shuttle. It was done here before it was actually raised up in to the Mate-Demate-
Device. Going into that first lift [ was very anxious. [s it all going to work? Had we
done everything right? Are we going to have a cable fail or is something going to slip?
It was all those things going through your mind even though you know you’ve checked
them 50 times, in the back of your mind something is going to happen. Fortunately
nothing happened. We went through and T left smiling because it really turned out to be
a very good operation and all the testing we did proved that we could make it happen.
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Robert R. Meyer, Jr.

Robert R. Meyer, Jr., spent most of his aeronautical engineering career at NASA
Dryden, although he participated in a personnel exchange program at Langley where
he worked with Richard T. Whictcomb on transonic wind tunnel research. His first ex-
perience at Dryden was as a co-op student while still enrolled at Purdue University, and
his first project was the Ground Research Vehicle Drag Reduction Program dubbed the
Shoebox.* During his career he worked on aerodynamic loads testing of the shuttle’s
thermal protection system, the F-18 High Angle of Attack Research Vehicle (HARV),
and aerodynamic flow on an F-111, and F-14, and an F-15, among other things. He
flew as flight engineer on the center’s SR-71s in the 1990s, and has held various posi-
tions in management, including serving as deputy director of the center. At the time of
the interview he served as the program manager at Dryden for the Stratospheric Obser-
vatory for Infrared Astronomy (SOF1A).

Bob Meyer, interviewed by Guy T. Noffsinger, Shuttle Documentary Interviews, Octo-
ber 2010.

Noffsinger: If you could give us your name and your title then go into the first story?

Meyer: Bob Meyer and I am the program manager for the SOFIA Program here at
Dryden.

Noffsinger: Tell us about the first story; I think it was about the crowds.

Meyer: For the first shuttle landing there were a lot of people that wanted to come out
to Dryden and to Edwards to see the landing. So what the center decided to do was
have the employees here serve as tour guides for that event. We got to see a lot of ce-
lebrities that came out. As I recall, Clint Eastwood came out and then Jerry Brown, the
governor, came out. A lot of Star Trek actors came out, John Denver the singer came
out. So we were all pressed into service to ride in the bus. There were usually two of us
in the bus that rode out from Lancaster as they were brought out to come see the land-
ing. Basically, they didn’t bring in professional tour guides or anything we basically
were tour guides for all of that.

Noffsinger: Tell us about the load test?

Meyer: As it turned out, the first time the orbiters actually flew was on top of the 747
Shuttle Carrier Aircraft. We learned a lot was from those flights.

Columbia, when it was first taken down from Palmdale or Southern California to the
Cape Canaveral, experienced some tiles that came off the orbiter itself, and some came
loose, and so there got be a real concern with the program--if they were coming loose
during this ferry flight down to Florida, what was going to happen during an actual
launch. So a group of engineers from Johnson [Space Center| came out and said: “We
want to do some more work with the shuttle tiles and the air-loads and we would like
to know if we could fly some of these on the Dryden aircraft because these are going to

$See Christian Gelzer, Fairing Well, From Shoebox to Bat Truck and Beyond: Aerodynamic Truck
Research at NASA's Dryden Flight Research Center, (Washington, D.C.: NASA Monographs in Aerospace
History #46, 2011).

101









the mass of the solid rocket booster after it had burned out.** It would be carried up
under the wing of the B-52 and dropped and then we would test the recovery system.
One day I remember being in the office and looking out the window and the B-52

was about half way down the taxi way toward the main runway at Edwards; the blivit
was attached to the front of the wing but the back of it was laying on the taxi way; the
hooks for it had broken. There had been some fatigue on the hooks that held the back
of the blivit and it had broken the hook and had actually fallen down and was lying on
the runway. Fortunately that didn’t happen in flight while we were trying to do a flight
test with the system, it happened while we were taxing out, but it was pretty scary.

Noffsinger: Tell us anything about the first landing, about what the crowds were like,
the excitement, all the commotion it caused. I heard a story that people wanted to go
out to the orbiter to greet it. The National Guard had to scramble their helicopter in
circles.

Meyer: The first landing was pretty exciting, and for me personally it was real exciting
because of course we had done these air-loads tests on the tiles before it entered, and
your’re wondering: “Okay, did my work really work correctly? Did I miss anything?”
Of course, the orbiter came in and landed just fine. There were hundreds of thousands
of people here. The crowd has been estimated at 250,000-300,000.* They had people
on the far side of the lakebed that could drive their cars in and could park out there, and
then they had the VIPs that were on the west side of the lakebed, and we had bleachers
and so forth and, we had to bring in the National Guard with helicopters and they actu-
ally had guns on board the helicopters and they would fly back and forth in front of the
crowd over on the east side of the lakebed for crowd control because people wanted to
run out and go greet the orbiter and of course they couldn’t do that.

*“One of the definitions for a blivit is ‘something that is hard to describe.’

“Later estimates put the crowd at between 400,000 and 500,000; people had gathered on the eastern shore
of the Rogers Dry Lake for several days in anticipation of the shuttle’s landing.
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Pete Seidl

Pete Seidl began working with aircraft in 1974, at Vance Air Force Base, Enid, OK.
From there he moved Sheppard Air Force Base, Wichita Falls, TX, working on T-37s
and T-38s. With that experience he took work with NASA at the Johnson Space Center
where he worked on T-38s. He left NASA to work on E-4Bs; in 1979 he was offered
the position as site supervisor for the 747 Shuttle Carrier Aircraft (SCA). He spent the
next 29 years in that position and retired January 28, 2008.

Pete Seidl, interviewed by Christian Gelzer, June 13, 2011, NASA Dryden Flight Re-
search Center, Shuttle History Documentary Interviews, Edwards, CA.

Gelzer: It’s June 13 in the afternoon and we’re talking with . . .

Seidl: I'm Pete Seidl. I started my aircraft career back in ’64. T was on the wash rack at
Vance Air Force Base, washing airplanes. [ was there for about five years and moved
on to Sheppard taking care of G-2s and T-38s at Sheppard for about five years. The rea-
son it’s every five years is [that] the contracts usually run about five years and as soon
as they’re up you usually get a new contractor, so [ moved a lot. [ went to Houston and
worked with NASA on T-37s and T-38s. [ had a great time. All the Apollo stuff was
going on and all that stuff was still in action. It was a fun time. After that I moved and
spent two years at Greenville, Texas, working on E-4Bs, modifying them and updating
new ones."’

Gelzer: Do you remember meeting Gordon Fullerton when you were at JSC?

Seidl: Oh yes! Gordon and me knew each other. As a matter of fact, when he got to
town [Lancaster] he asked me and I got him a house right next door to me so he lived
right next door to me for several months. What a good guy; what a nice neighbor.

Gelzer: When they brought you on here at Dryden for the Boeing 747 what position did
you come to fill?

Seidl: Actually I filled a mechanics position for about two years and Jerry Eddy was
the manager or site supervisor and then he was kind of... he had a wild life. He liked to
enjoy things. He was just a character. Everybody loved him. So anyway, no fault of his,
but he had to leave the state. (Laughing) After that T took over, and that was *81.

Gelzer: Tell me about your job?

Seidl: My job; | was a site manager or site supervisor for the 747 Shuttle Carrier Air-
craft and what that pertained to. We did all the aircraft maintenance for on the shuttle
carrier. We did that for a long time without computers, but it got kind of hard after the
computers came in. It used to be a lot more fun then it ended up being. We had good
times back then.

The E-4B is a Boeing 747-200 modified to serve for the Air Force as a “National Airborne Operations
Center for the president, secretary of defense and Joint Chiefs of Staff.” http://www.af.mil/information/
factsheets/factsheet.asp?id=99, accessed December 16, 2011.
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Gelzer: When you came on in ’79 did they already have two airplanes or was it still
one?

Seidl: No, just one airplane. The second airplane didn’t come until after the Challenger
accident. The Rogers Commission decided they were going to do away with all the
single point failures and the SCA was one of those single point failure potentials and
that’s how we got that, years later.*® Let me see if ’'m right here. I think the Challenger
was '86 and then we got the airplane in ’88. That’s when we got 911.%

Gelzer: When you came, the Approach and Landing Test program was already over
with but Enterprise was still here physically, or had Enterprise been moved some place
else?

Seidl: Enterprise went around. We would actually take it different places. It wasn’t out
here. 1 think it was at Palmdale but they actually moved it around, like I say, if some-
body wanted it--if KSC (Kennedy Space Center)--wanted it, they would take it to KSC.
As a matter of fact, on my trips several times we went over to Vandenberg AFB.

Vandenberg was supposed to come up with a shuttle launch facility. Well, that ended
after the Challenger. They had filament-wound boosters that were lighter and suppos-
edly they could blast off and do their polar orbits. After Challenger they decided it was
too risky to use these filament-wound boosters because they might blow up on them
or something. So they scrubbed that whole thing. They spent billions of dollars on that
over there.

We went over there with the Enterprise several times and did fit checks with them
and where they were going to do their Mate-Demate-Device and we did an awful lot of
work over there, and then they scrubbed it. That was really too bad.

Gelzer: You were here for the very first STS-1 landing and all the ones subsequent to
that until you retired so?

Seidl: Right. You know, I have a lot of good memories. [ guess the early times were the
best. It used to be a lot of fun. There used to be no pressure. They didn’t tell you there
was a million dollar’s a day to move the orbiter or any of this so it used to be fun; then
they started telling you this, it became a job. It was a lot of fun. Of course we were
almost living in Florida when we first started the launches and T spent 50% of my time
in Florida, just about.

Gelzer: Doing what?

Seidl: Taking the orbiters back after landings because everyone landed out here then.
So we were taking orbiters back. As soon as one would land we would take it back. Of
course back then the turn-a-rounds were like three days or so.

Gelzer: Once it was here it would take three days to turn the orbiter and send it home?

Seidl: Yeah send it home, three or four. At the end it ended up being like seven or eight

“Report of the Presidential Commission on the Space Shuttle Challenger Accident, In compliance with
Executive Order 12546 of February 3, 1986, chaired by former Secretary of State William P. Rogers.

49911 is a contraction of the airplane’s full registration: N911NA. The first Boeing 747 SCA had tail

number N9O5SNA. The first digit in the “N” number of NASA-registered aircraft indicates which center is
responsible for the aircraft, in this case, the Johnson Space Center. Dryden’s identifying number is 8.
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days and that’s all due to safety concerns and all this stuff. At first it was a lot looser. 1
don’t think they endangered anybody but they just did their jobs. I don’t think they had
the oversight like they had at the end.

Gelzer: Once the orbiter is down now there are quality assurance people that go around
and monitor the tasks that the people are working after the orbiter has landed.

Seidl: Everything! It really changed. Yeah it really did. Of course they had a guy by
the name of Bobby Horn from Florida there that would run the operations here. He
was a really, really sharp guy. He has passed away but he used to really work those
guys and they’d turn those orbiters around, but all of that changed after Challenger: it
seemed like it brought a whole new regime down. It got a lot harder.

Gelzer: In the early program, when the orbiters were still landing on the lakebed, did
you physically go out with some of the other Dryden people to work with the orbiter or
did you stay back at the shuttle Area A?

Seidl: We usually stayed back. We’d usually go out and watch the landing then come
back. We didn’t have too much to do with the orbiter. We just waited until they got it
ready for us and then we’d mate it [to the SCA].

Gelzer: You became a player once the orbiter was ready to be hoisted.

Seidl: Yeah! Once it got into Area A, we were players.”® Of course, every time they
came in we’d have to move our airplane to make room for it to go by the back end. We
got pretty busy. What was really hard on turn-a-rounds and stuff were the late nights.

I had five people most of the time. We got up to eight people when it got really, really
busy, but a lot of the times we had five people and of course they run three shifts and
we have to support them so they would be out there at midnight wanting power on

the airplane so they could check their TR units and make sure the orbiter was running
and had all the heaters that worked and all this stuff. Well, we were dog-tired. We had
people spend the night in the cockpit usually and if it was cold, even in the orbiter
when the orbiter was in the MDD we had to keep the power on. It was a long drawn out
day — nights I should say — days and nights.

Gelzer: You were one of the people that had to hustle off to White Sands Missile
Range, New Mexico, for STS-3?

Seidl; Actually, I kind of lucked out on that one. I went to Florida, enjoyed the time off,
me and John Goleno went on to Florida and the rest of the guys had to do the work on
the airplane there.

Gelzer: Did you go back to White Sands for the trip home from Florida?

Seidl: No, I didn’t even go to White Sands. There were four other guys there and they
covered it. We waited for them to come into X-68, which was in Florida.’! We were

%The most northern area of the Dryden facility, Area A, was reserved for shuttle operations. This was
where the Mate-Demate-Device stood and where all the ground support equipment was stored. When a
shuttle landed a gate with a guard effectively closed off Area A to only those working on the orbiter and
those with necessary access to the area.

SIKSC’s Shuttle Landing Facility (SLF), a single runway, carries the FAA identification code X68.
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Seidl: Yeah, right. As long as the Enterprise or one that doesn’t have the hypergolic fu-
els in it you can fly on them, but once they get the hypergolics it becomes hazardous.>

Gelzer: So, for the first trip from Palmdale to Florida you could actually fly on the 747?
Seidl: Yes.
Gelzer: From Rome where next?

Seidl: Back to Paris. We went back to Paris and did a fly over for the last day of the
air show and then we went to Stansted, England, and then it was back to the pins for
uniforms.

Gelzer: How many uniforms did you take home?
Seidl: We had five or six complete.
Gelzer: Each?

Seidl: Each of us had one. Each of us had a set and [ wore mine a long time for Hallow-
een, my Bobby hat and my Bobby suit. It was really nice.

Taking off from Stansted was kind of interesting. We took off, actually we weren’t
even off, we were taxiing out and we had a hydraulic leak and we said to Joe Algranti:
”why don’t we just stop and change it before we get airborne?” He said: “no, nope.”
Joe was always a stickler for schedules. He wanted to be on time and be there, so we
took off, could barely get the gear up. We finally got the gear up and headed for Kefla-
vik and we radioed Keflavik that we needed a light-all to change the pump.

Gelzer: What is a light-all?

Seidl: Just a bank of lights that light up the area. That was kind of funny in itself. They
probably laughed at us when we ordered them but they had them when we got there.
When we got there it was pretty late but we were working changing that pump out at 2
a.m. and it was still daylight, so we never used the light-alls. That was quite a learning
curve there. After that we went to Goose Bay, Labrador, that was just a fueling stop,
and then on to Ottawa, Canada. Ottawa was a lot of fun. There were a lot of people
out--they evidently had the word we were coming in because that whole place was just
surrounded with people, it was so busy.

Gelzer: You were the only thing they were coming out to see?

Seidl: Yeah, and we could hardly get out of the base because there were so many; the
traffic and stuff. That was kind of fun too. We got there fairly late and the pilots went
in to do an interview. We fueled the airplane and we were ready go. We came out and
here’s this big limousine and a van. The limousine was for the pilots and we knew it.
All the maintenance crew decided we would take the limo, so we took it and left them
the van.

Gelzer: Did you hear about it later?

*Rocket propellants that combust spontaneously when they come into contact with each other, such as
nitric acid and hydrazine, are referred to as hypergolic. Hypergolic mixtures are invariably toxic.

114



Seidl: No, no they didn’t even know there was a limo there. 1 figured I’d hear about it
but I never did. Take off from Ottawa was fun. They had so many people there all down
both sides of the runway, and at the end of it they even had people across it, in front of
us--if we’d of run over them we’d of killed hundreds of people. Ottawa has a runway
that dips down and goes up. We took off, put the power to it and away we go. I was up
in the cockpit looking out of the window and you see all these people along the sides,
and at the end I could see these people and there was terror in their eyes. Their eyes
were like silver dollars because we were probably 50 to 100 feet above them at the end
of the runway and here all these people were under the airplane. I’'m surprised we just
didn’t blow them away with our wash.

Gelzer: Well, you don’t know if you did or not, actually.

Seidl: They never said anything so [ guess it was okay. | was looking out of the window
and you could see their eyes. After Ottawa we went to St. Louis, Missouri, just for a
gas stop, then went on to Dulles, Virginia. That’s where they gave us a public service
medal.

Gelzer: How long were you in Dulles, because [’'m sure that’s where you showed the
airplane again.

Seidl: Yeah, we did, that was overnight. We stayed overnight there and then we went

to Sheppard AFB after that, on the way home. That was our next stop. We stopped at
Sheppard, where we got these contract fuel trucks and they had a hose, probably 2”
hose; they contracted to get the fuel and I have no idea why we didn’t use the base fuel,
but we had this contract fuel and it took us all night to refuel just about because it was
slow. We had two trucks and they were switching back and forth running back getting
it, running back and getting it.

Gelzer: You guys never left the airplane basically.

Seidl: No, there were a couple guys I think that had to stay. They stayed until pretty
late. Then, 13th of June, we finally made it home; that was one of the best trips we ever
took, I think. What really makes it nice is that we had the Enterprise so you didn’t have
all the purge requirements and all this stuff. It was really nice.

Gelzer: Once you came back did they take off the missile defense?

Seidl: Yes, as soon as we got back they took all that off. It wasn’t on there very long.

It went by the way side. Never put it on again. Still have the hookups and everything
but never had any use for it; I guess that was the last big hoorah. Too bad they don’t do
something like at the end of the program here.

Gelzer: Flying it around?

Seidl: Yes, actually they could pick up Enterprise and drop off another orbiter there at
Dulles.

Gelzer: Tell me about your trip to Mobile, Alabama, with Enterprise.

Seidl: That was for The World’s Fair, yep, in St. Louis. We off loaded Enterprise in
Mobile and they barged it to The World’s Fair. After that, after the show was done, they
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long after that. He really had a good time.

We did a double ferry, the ferry from hell, that’s what [ call it. It was a tough, tough
trip. [ had it better than the guys on the other airplane. I took 905. We went over to
Palmdale to pick up Columbia; in the mean time Endeavour had landed out here, so
they had to turn Atlantis around and get it ready, and we were ready at the same time
so we left together for Florida. This was a double ferry. 905 was over in Palmdale and
took Columbia, and then 911 with Endeavour took off from Edwards.’® Well, they both
took off at the same time but they wouldn’t let us get close to each other, for security
reasons. That would of made the best picture NASA would ever have had, T think.

Gelzer: Not even over the base they wouldn’t let you guy’s get together long enough to
get a photograph? That would have been an extraordinary picture.

Seidl: Oh, it would have been. I just can’t believe they wouldn’t do that, but security,
they were really scared back then, I guess.

Gelzer: That’s when they still kept the two airplanes apart.

Seidl: Yeah, actually we started parking them together but not real close together, like
one down in Area A and one up on the flight line.

Gelzer: In Marana, Arizona?

Seidl: No, here.

Gelzer: Oh, you mean down at the shuttle area and one at the back ramp.

Seidl: Right.

Gelzer: For a long time they insisted on keeping one in Arizona and one here.

Seidl: Yeah, actually they were doing that for along time and then, when the contract
with Evergreen expired and they let it go, then they started parking them together. Of
course, when 911 first came, I don’t know whether you know this or not, but it was at
El Paso, Texas, for a couple years. From ‘88 to ‘91 they flew it out of El Paso. The El
Paso guys took care of it. That’s where we stripped the interior out of 911. They said it
was going to be over $2 million to do all the work, stripping it out and doing all this.
Well, we did it ourselves. We would send people from here to El Paso to strip it; we’d
take turns. One would go every month. Anyway we stripped it out, it probably was
about two months or so.

Gelzer: To strip the airplane?

Seidl: Yeah, to strip the airplane. It was kind of fun stripping it because you didn’t have
to put it back together.

Gelzer: So you don’t care. The crew that did this came out of the Dryden shuttle area?

Seidl: Yeah, it was our people. We did it.

6Endeavour completed STS-68 and landed at Edwards/Dryden on October 12, 1994. Its return to the Cape
coincided with the completion of Columbia’s overhaul and return to the Cape.
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Seidl: Well other than the . . . Yeah it takes as long to get it off not counting all the prep
work. The prep we’re talking seven days or eight days.

Gelzer: Once you have the orbiter lifted in the MDD it can take a long time to drop it
down ...

Seidl: Yeah, it takes quite awhile but the main thing is getting all the bolts out and get-
ting everything ready; the bolts that hold it on.

Gelzer: There aren’t that many of those. Why does it take so long?

Seidl: Tt’s just safety. It just takes a long time. It’s amazing to me too, but it takes a long
time.

Gelzer: And then lifting it of course is not going to happen in a hurry.

Seidl: Yep. And then they have to do the hydraulics and let the wheels down and every-
thing after they get it up. Of course, then we have to move out from under it after that
and they put all that down. It takes them awhile. They’re slow.

Gelzer: Tell me about Atlantis in *01 here in the MDD.

Seidl: Oh, that was actually the trip. That was before they took off from here. The next
one was Atlantis again, taking it back after another mission. The weather en route was
bad so we ended up in Amarillo, Texas, first, and then Offutt AFB, Nebraska. I think
there was a whole bunch of weather south so we decided to go up north and go around
it and when we went up north we ended up being in Amarillo, Texas, then Offutt, and
then Fort Campbell Kentucky. Fort Campbell was kind of interesting. This was the 3rd
of July so it was almost the 4th of July, and they let all the schools out and they had
hundreds of school buses with all these kids there to see the shuttle. It was just really
amazing to see. They had so many kids we were giving tours to. I just couldn’t believe.
They loved it.

Gelzer: When the SCA is in flight and it’s got an orbiter on the back does it deviate for
traffic or do the air controllers move traffic out of the way?

Seidl: No, they move traffic pretty much out of the way. We’re so low we are usually
under traffic. The only thing we have to worry about are news helicopters. When you
go in some place they’re flying all over the place usually. That’s the main concern.
Those people were real appreciative too.

Gelzer: What do you remember of the return trip from here to Florida, in which I think
Gordon Fullerton was flying the 747, when they had to come back shortly after taking
off because they had a light, an engine fire light?

Seidl: They had an engine fire light, yeah. Let me see. I remember that happened . . . as
a matter of fact we had to change engines real quick.

Gelzer: You had a fire then?

Seidl: Yeah, we had a fire. We took one engine off, this was really amazing: we took
one off of 911 and put it on 905. The only thing is, when you take one off of 911 it has
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they put it in storage. That airplane was in storage when they sold it, when American
Airlines sold it.

Gelzer: So American Airlines was willing to separate from the airplane because of the
price of fuel?

Seidl: Yeah. So NASA got it for a song and a dance. They really did well on that, and
then of course 911 came from JAL. It had a lot more hours and a lot more cycles on it
than 905 had.

Gelzer: But that didn’t dissuade Skip from picking the airplane and that wasn’t going to
upset anybody in terms of the cycles. They didn’t seem concerned about the cycles. It’s
like the NB-52B: there weren’t going to be many cycles after that were there?

Seidl: That’s right!
Gelzer: Not compared to a commercial airliner, anyway.

Seidl: Right, it ended up being a good buy. Like [ said, both of them really operated
well and did the job. That was the main thing.

Gelzer:Why is the SCA with the shuttle on back not allowed to land at night?

Seidl: That was just one of the rules that they came up with, no night landings, no vis-
ible moisture. I guess that’s one of the reasons--you can’t see visible moisture at night.
The one time you probably heard of it, you might not have, Joe Algranti was flying and
they had the G-1 from JSC as the Pathfinder and it’s slower.®® It’s a few knots, like five
knots, slower then what we are. We’re at 250 knots or .6 Mach and it was just a little
bit slower and we took off probably about 15 minutes in front of the SCA because the
weather was bad. We decided, ‘well we’d get off and be a Pathfinder.” Well, is it wasn’t
long and here comes our airplane by us. It got in front of the Pathfinder and there’s
nobody to look for weather for them. So they ended up going through a thunderstorm
costing a million dollars worth of damage on tiles, just about.

Gelzer: What were they carrying? Which one were they carrying?

Seidl: You know, I forget which one, but they ended up with a lot of tile damage. It
might have been Columbia. I’'m not real sure, but they damaged a bunch, ‘cause that
rain of course takes that leading edge stuff and just beats it away. It’s funny how they
can come through all the temperature and come back to Earth and yet a little rain will

just peel that off.

Gelzer: Those raindrops are hitting that at 250 MPH; they’re going to hurt. They must
have been flogging that G-1.

Seidl: I tell you what: if it had been anyone else other than Algranti there would have
been lots of trouble. He had a way of getting out of trouble.

Gelzer: He goes back to the Lunar Landing Research days in the 60s and the accidents
they were having at JSC

®The G-1, or Gulfstream 1, was designed as a twin-engine corporate turboprop aircraft.
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Gelzer: Was that early flight the one you were talking about with Joe Algranti in the
G-1? Was that the only time they went through moisture or do you know of other trips
that they made?

Seidl: That’s the only time they went through rain. T can’t think of any other time
we’ve even came close. Sometimes when we come in to X-68 you could see clouds
around but they were really easy to avoid.

Here was an interesting tidbit. I think it was 905; we were out on a local flight and
it was getting pretty close to a mission time. The pilots were getting their proficiency
time. Well, we hit a buzzard with the number 3 engine and it ruined 13 fan blades.
The pilots went ahead and flew the whole practice missions with . .. we probably had
about 12 landings or so; flew and flew and flew and came back and then we saw this
damage.

Gelzer: In other words the engine kept running.

Seidl: The engine kept running. It wasn’t out of balance or anything. It was just amaz-
ing and these blades were just jagged. I could not believe it when we got home and on
the ground I went and looked at that engine and saw all those jagged blades.

Gelzer: Did you know you hit the buzzard or was it only afterwards?

Seidl: No, it was afterward. After we got down is when we knew. It was just unreal. It
was amazing. We did an inspection on the engine core. I guess when you hit a buz-
zard with those big fans it throws everything out, but nothing went through the core
engine. They were planning on going to Pratt & Whitney and getting a new engine,
having them change everything, but after we borescoped it and found out there was
nothing wrong with the core, we just ordered a set of blades, which was very expensive
anyway. We had to order the whole set of 36 because of the balance, the weight and
balance had to be perfect on them so you order them by sets. So we changed the whole
set out and we were back in action about, it was about 3 or 4 days.

Gelzer: In between uses of the SCA, especially once they moved the 747s back to
Dryden and they kept them here and they performed the maintenance on them here,
what went in to keeping the airplanes flight worthy?

Seidl: Uh! The main thing was to keep up service bulletins, Airworthiness Directive
notes, and at the end it ended up being a lot of corrosion work packages.

Gelzer: Even though the airplanes were in the desert?

Seidl: Yeah! We found a little bit of corrosion but nothing like an airliner, especially
like JAL would have. Yeah, they decided to do these corrosion packages and they were
really a lot of intensive maintenance. Tearing stuff apart, looking at it and putting it
back together.

Gelzer: You have a note here about the temperature in the summer and having to go
inside the wing cell.

Seidl: Oh yeah! We had a leak one time on the right wing of 905 and had to get inside
of it. We were out there and I just... you could not touch that wing without burning

your hand. Anyway, we had to get in there and do maintenance on it. So we ordered
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some big air conditioners and finally got it cool enough inside that you could get in it,
but it was really tough. We had to open that whole wing up and purge it really well.
That was just a nightmare, but we got it done without anybody falling down in the tank.

Gelzer: I'm surprised you guys didn’t work at night.
Seidl: Actually we did change. We had night people but we also had day people.
Gelzer: Oh, so it was around the clock?

Seidl: Yeah, it was hurry-up-and-get-it-fixed-so-we-can-haul-our-orbiter. Evidently
the orbiters were going so often that every time you broke an airplane you had to get it
fixed quick because of impending ferry coming up.

Gelzer: After the Challenger accident in *86 it took awhile before they flew again: what
did you do with the airplane during that time?

Seidl: Actually it didn’t affect us too much. The pilots still had to keep up their profi-
ciency so we would still fly once a month so we kept pretty busy during that time.

Gelzer: So your life really didn’t change because you had to be ready to ferry?

Seidl: Actually we had more time for maintenance and it was probably better on us; we
could get a lot of maintenance done instead of all these trips.

Gelzer: Which comes first, age of the tire before it gets replaced or the tire wears out?

Seidl: Oh, the tire wears out. There’s no aging on this. Those tires don’t last that long.
The tires go pretty quick. We have been real lucky with tires. I think they had a CV-990
that burned up on the runway one time that belonged to NASA. It caught fire because
of brake, heated brake and stuff and the tire blew and it went up into a wing.%? After
that--now this is JSC--they decided that you could not intermix tires. They all had to be
one brand name, like Michelins or Goodyear. You had to have all one brand and no re-
caps. For a long time, when we first came on, we were doing recaps and we did throw
a couple recaps. It was usually minor damage. It was like to a gear door or something,
maybe a dent.

Gelzer: How many landings do you get with the orbiter on back?

Seidl: You know, the tires go pretty quickly, especially the body gear, the inboard gear,
and the first to touch down. They go pretty quickly. You probably get maybe 26 - 30
landings on them and then they’re gone. You don’t have to worry about a tire getting
old on that. They don’t weather.

Gelzer: What wears out--if anything--faster than you’d expect?

82Two tires on the right main gear of NASA CV-990 (N712NA) blew during take off from March AFB,
CA, at which point the crew aborted the take off. During deceleration debris, either from the tires or from
the wheel and brake assembly, was thrown up and penetrated the underside of the right wing, puncturing
the right wing fuel tank. “Leaking fuel ignited while the aircraft was rolling and fire engulfed the right
wing and fuselage.” The aircraft was a total loss. Accident Aircraft Report: NASA 712, Convair 990,
N712NA, March Air Force Base, July 17, 1985, Executive Summary, (NASA, Washington, D.C. 1986), 2.
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Seidl: Well the paint jobs, being out here in the desert, they don’t last very long. I’m re-
ally amazed how they deteriorate pretty quickly and you get the oxidation on them. But
NASA usually paints them. They have a schedule and they keep them looking pretty
nice. The paint jobs go pretty quick out here just because of the hot weather.

Gelzer: You were here when they actually went from plain aluminum to painted air-
planes?

Seidl: Yes. Uh huh.

Gelzer: And the mission markings disappeared . . .

Seidl: Oh yeah.

Gelzer: And they never came back. Any idea why?

Seidl: No. I think Dryden was kind of the pusher of the missions; JSC, I just don’t think
they wanted them. They wanted a clean airplane, so they just decided not to put mis-
sion markings on them, plus doing that would be a lot of . . . after awhile it would be a
lot of missions.

Gelzer: You’d do a lot of stenciling on the side . . .

Seidl: After about two or three hundred missions it probably wouldn’t look so nice.
Yeah, they just never did it. But NASA keeps their airplanes looking pretty nice. They
do a good job.*

Gelzer: Anything humorous that comes to mind regarding the airplanes and ferry
flights?

Seidl: I think the most humorous thing I guess was to watch the pilots. It was kind of
funny to watch Algranti and Fitz Fulton--they both were bosses. Fitz out here at Dryden
and Joe back at JSC, they kind of had a lot of clashes and I kind of enjoyed watching
them argue and fight it out. Matter of fact, Paris was one of them. Joe was supposed to
go home after he got it there. His daughter was graduating from school and he chose
to stay. Of course he was in trouble with his wife on that one. Him and Fitz got nose to
nose on that one.

Gelzer: He wasn’t flying the airplane; he was just overseeing the entire trip right?
Seidl: Yep.

Gelzer: Who was flying the 747 for the Europe trip?

Seidl: Actually they took turns.

Gelzer: They did?

Seidl: Yeah and they flew people over there and swapped out pilots. I had a couple trips

®In mid 2012 Dryden reapplied mission markings to 905 in a condensed form, in much the same way as
they were on the NB-52B 008. 911 had already been retired from service.
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myself over the years. I went to Sydney, Australia. Qantas redid our engines. Every
time they’d get ready to run an engine they would need somebody to come over and
verify that it would run okay. I got a couple of those trips to Australia. Sydney was re-
ally nice.

Gelzer: It was cheaper to have the engine redone there then it was to have them done
somewhere in the U.S.?

Seidl: Yeah, amazing isn’t it? Pratt & Whitney over at Hartford, CT, they wanted so
much money that we went out for bids and Qantas was cheaper, so that’s where they
went. And what was really nice about it is Qantas has all these freighters coming back
and forth to L.A. so they would take our engines and ship it free. They would just put it
in. They had what you call that fifth engine pod and they would just put it on and fly it
back and some of them would even put it inside the cargo bay if they had room.*

Gelzer: Yeah, but it’s much more interesting if you’re moving around the sky with a
fifth engine pod.

Seidl: I think they might of done one that way. Just room I guess. They had enough
room in the cargo bay they would use the cargo bay. That was fun. I had a trip to Mon-
treal, Canada, for the same reason, to cover engine runs. That was a good time there.
During the one in Sydney, one of the guys was a speedboat enthusiast so he took me
out to watch the speedboats. I didn’t know it at the time but I ended up in the in field on
a yacht and all these speedboats going around. What a life!! I had a good time.

Gelzer: What did [Richard] Dick Scobee do?

Seidl: Dick Scobee was our pilot on the 747.

Gelzer: Really?

Seidl: Yeah, he was.

Gelzer: We're talking about the same Scobee that was an astronaut?

Seidl: Yeah, uh huh. He was our pilot, even in Paris. June Scobee (his wife) was in
Paris with us. That was funny. We were in Paris and this driver was taking us and of
course we had one woman and about six guys in a van and he was driving us around
and showing us around. Well, he went down to the Place Pigalle. I don’t know whether
you know what Place Pigalle is, but it’s where all the prostitutes line up on the street.
Anyway, we had June with us and we were going along and June said: “this is no

fair,” I asked: “what do you mean, no fair?” and she said: “well, where are the men?”
(Laughing) She was quite gal. She was very nice.

Gelzer: Actually, Dick Scobee flying is not that different from [Gordon] “Gordo” Ful-
lerton who flew heavies—he was actually flying the parabolic flights for a while and

then flew the shuttle, so it’s the same thing.

Seidl: Yeah. Dick was really good. You know, they were having tire problems with the

*Airlines have often moved spare jet engines from one location to another in what is dubbed a “fifth engine
pod,” which is a pod enclosing the engine that is typically hung inboard of engine no. 2 on a four-engine airliner.
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grooved runway out at the Cape; he was the only astronaut [ know would come out
with his own camera and take pictures of our tires after we landed on it and then com-
pare it with the shuttle tires.

Gelzer: Tell me what the differences were? How bad did the tires get torn up on the
original X-68 runway?

Seidl: You know, our tires (on the 747) were okay and [ don’t know whether it was
because the air pressure or what. It would scuff them where they first hit but it wouldn’t
tear up the tires like it was doing on the orbiters. The orbiters were probably a lot
harder, I think.

Gelzer: Between 340 and 400 psi.
Seidl: Well, that’s uh. 400 . . . ours were usually at 320 I think.
Gelzer: So it’s not that far off.

A. Yeah, except that 911 had bigger balloon tires and those were a lot better tires. They
wouldn’t wear quite as bad as 905s.

Gelzer: And they’re more tires to displace the weight as opposed to just four main on
the orbiter.

Seidl: Yeah, right and that probably had a lot to do with it.

Gelzer: So Dick Scobee would go out and take pictures with his own camera of the
tires to compare?

Seidl: Yeah.
Gelzer: Of the orbiter and 747.
Videographer (Parcel): Gordo right?

Seidl: No, it was Scobee. Dick was quite the guy. Of course I don’t know if you know,
he came up Air Force. He was enlisted in the Air Force. He was just a mechanic and
went to Officer Candidate School and got to be an officer and started flying and went
right up the ranks and ended up being an astronaut. He came a long way. It was really
too bad about that.% I kind of wonder sometimes about the thought behind launching on
a cold day like that. You could see the icicles on TV. Of course, anybody can second-
guess.

My wife, just about every flight we had, she’d bake something. She had treats for us.
She made the best brownies of anybody. In all these years I would hate to guess how
many brownie pans she went through. It was amazing.

Gelzer; Baked for the crew of the SCA and the other people?

Seidl: The SCA crew, just the SCA. I would put them on the SCA and everybody would

®Francis R. “Dick” Scobee was shuttle commander of 51L, Challenger, which exploded barely more than
a minute after launch, January 28, 1986.
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to teach you how to do tow,” [back to Dryden] so I did that for a number of years.
Then 1 left the security forces and went over to the Air Base Wing as the reservist

to the Vice-Commander. As part of that they checked me out doing shuttle, being in
the command position, and much like Bill, I had been doing it for awhile. The active
duty [officer] would come and the active duty [officer] would go and finally one

of the new Deputy Air Base Wing commanders said: “look, you’ve been here for a
long time, you know what’s going on. This is an ideal job for you because we just
come and go.” So I took over the whole operation in about *94; by that point I was a
colonel. And then, in *99 when I was offered the job as the Individual Mobilization
Augmenter [IMA] to the commander, the senior reservist on base, I said I’ll take it
but only if [they’d] let me keep shuttle; so I kept shuttle, Bill and I. Bill had been
running the operations side for years; I had been running the close end support: fire,
police, and medical side, for years. We joined up as a team and spent the last four
years — five years— doing shuttle together.

Gelzer: I want to get some clarification before I come back to your first day of service
out here: “operations” constitutes what in this instance?

Shelton: In this instance we’re referring to Operations Support Squadron [OSS]. It’s
internal to Ops Groups, which is internal to the Test Wing, and it takes care of airfield
management, the control tower, SPORT. We do the weather observing, we do life
support, we do center scheduling, and we do everything cradle to grave, if you’ll ex-
cuse the expression. You want to go fly, you have to go scheduling, which is an OSS
function. If you want to go ahead and start to taxi, you call the tower for taxi. You
know, when you go fly out in the air space you are still talking to SPORT, and so we
tried to get our hands around everything that was operations oriented, put it in one or-
ganization so [that] if there were any coordination issues it would be easy to resolve
inside one organization rather than hodge-podge out all over the base. The only thing
we didn’t own was the [test] range itself, and that was over in the Range Squadron or
the Range Division or whatever it happened to be.

Gelzer: Your first day here you were basically sent over to East Shore?

Talbot: Yeah, the East Side Dust Suckers. It was before the new security building,
which is now the old security police building, was built. We had these trailers: 1
showed up for work, it had to be 1 - 2 o’clock in the morning, I wasn’t checked out
with a weapon, I barely knew where anything was; they gave me a badge and a beret
and I was assigned to a staff sergeant. We got in the jeep-or squad car I think at the
time-and we went over the Santa Fe Trail. The Santa Fe Trail is this dirt trail that
crosses the lakebed.® Well, I didn’t get over there until about 3 or 4 in the morning.
[1t was] pitch dark, people everywhere and we were wandering around because we
were definitely out numbered, | mean we had maybe, maybe 50 to 60 cops, not more
than that.

We had some National Guard guys in jeeps, which were really scary. We had radios
that lasted 6 to 8 hours. By that point we were operating out of a tent. There was a
small fence around the place and it was just such a festive atmosphere. There were
vendors; there were rows of the famous Edwards porta-potties held together with ropes
because it’s always windy, and row upon row upon row of 40 — 50 foot long RVs. 1

®The trail is actually the remnant of the Atchison, Topeka and Santa Fe railroad that crossed Rogers Dry
Lake, coming “ashore” at the town of Muroc, near where the current Edwards AFB control tower stands.
The line was relocated in 1953, providing the Air Force with full use of the lakebed.
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saw more dollars worth of RVs than the shuttle was worth at some point. You had a fire
truck or two, you had a medical area fenced off and we had the cops and there was this
incredible sense of camaraderie. The public loved us and with that particular landing T
don’t remember any serious incidents, but it was a blur. You got out there and you had
dust and sand everywhere, your ears, and your eyes. By the time the day ended you had
dead radios, youngster’s driving jeeps—scary-you had cops just trying to do the best
they could. Everybody was just working together. We knew, the security forces people,
knew what we had to do. The commander was out there, everybody was out there but
nobody could talk, so what you did was, you found a problem that needed fixing and
you fixed it. Whether it was the young ladies sunbathing on top of their vehicles, (who
were getting a lot of police support at the time), or whatever it was, you fixed it.

You had two roads coming in at the time, two roads going out, you had the public
that had been out there for days, hot, tired; at some point we had a number of people
who had been out there for days drinking. [ remember at the end of that day, over in the
medical area we had 3 or 4--5 cars that couldn’t move and you had about two people
who were just coming back to them after drinking far too much--in the sun for days-
-who’s friends had left them; just left them. So the medical guys were treating heat
injuries, dust injuries, everything you could think of. The fire people were out there
helping them in any way they could and the cops were trying to keep order. It was a
great crowd and | remember standing out in front of the line when the orbiter touched
down and this feeling of pride to be an American was just intense. The flags were every
place. It was wonderful. And then you just have this stampede of people leaving, and of
course it didn’t matter about roads; [’m not going to use no stinking roads! They were
going over the desert, they were going all over [the place].

One of those early landings, Mercury Blvd. was being resurfaced or torn up, and
there were huge potholes. We had cars that had ripped out both of their tires on both
sides; it was looking like a {demolition] derby because somebody who was resurfac-
ing the road didn’t say: “hey, we’re going to have a shuttle landing; we’re going to
have 500,000 people coming down this road.” In the early days we had a tow truck out
there; invariably people left there air conditioning on, people left their lights on, we had
disabled cars, so you knew what had to be done-nobody told you what to do, you did it.
We had these 19-year-old airmen making the right decisions. We were in a sense a city
of . . . I think about 550,000 people out there.

Gelzer: Joe D’ Agostino remembers at least one trailer, maybe two trailers that were
open for business.

Talbot: Well, you know.
Shelton: It was a city with all the accouterments.

Talbot: The citizen’s report read: “and the security policeman left the motorhome
disheveled, pulling on his gun belt.” (Laughter) Yes, they were working the crowd;
they were in the motorhomes from Vegas, the young ladies topless on top of their RV
{with] lots of police protection.

At one point we had a young man who decided he was going to go up in the rocks
over in the East Side area and look at the crowd through the scope of his rifle. He
didn’t hear the security helicopter that we parked a little behind him; I wasn’t there
but the story was, and sometimes they’re embellished, that he felt something on his
ear and he pushed it and turned around and looked right down the barrel of an M-16.
By the time we got him in to the squad car he was grateful not have that man with the
gun next to him. 1 don’t know what really happened, but 1 know that man was very,
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very grateful not to have these people with guns aimed at him.

Gelzer: You had helicopter support in terms of, was it the National Guard or people
from China Lake that were flying a helo or two around the crowd?

Shelton: Well, we would get support from a number of places. We would get differ-
ent kinds of support. We would have SAVES, the medical transports; you’d get those
from Fort Irwin. We would get just the regular transport helicopters for moving people
around, doing that sort of thing. We had one come over from Vandenberg because it
had an infrared sight so we could use it at night. We had the folks from China Lake
come out and do video, that was part of the contingency coordinator, to make sure we
had all these different resources show up at the right time for exercises and for actual
landings, and stand by for landings and just to make sure that we had the right crews in
the right spot at the right time. That was kind of a troubling thing for the contingency
coordinator because, in a lot of cases you have the [military] people with this constant
rotation and so you want the photographer, say, the one from China Lake with the
camera on board, you want it at a certain spot because you know when the shuttle lands
it’s going to do this or that, or people are going to approach from this or that direction,
so you know where you want the video placed; well, now you have to go through this
whole training scenario if you’ve got somebody new. It was the same thing with the
transports and the SAVES; no matter how many times we practiced, every mission we
always had somebody new, and it was just through saving grace that we had enough
experienced people that it didn’t really become an issue.

That was one of the reasons we continued to push for exercise after exercise after
exercise. We would train for an incident on the runway. We would train for an incident
that landed offsite, shall we say, and we started getting Los Angeles County sheriffs
and fire involved, because at some point if that happened we would have to get them
involved. So we tried to sit back and imagine: what are the things that could go wrong-
-hope they don’t--but what are the things that could go wrong, and if something did go
wrong have we practiced it before? It was one of those issues of constant practice, con-
stant reworking the check lists to make sure that we had everything right, that we could
talk to everybody--no big issue, we just wanted to talk to everybody, to get everybody
on the same frequency at the same time. Then we find out we had too many people on
the same frequency; one of the things that was a constant challenge for us was trying to
figure out how many people are too many on the right frequency.

Talbot: In the early days we sometimes had two dedicated security helicopters. We had
four youngsters, four twenty-something’s armed to the teeth flying around--you know,
the runway isn’t fenced, the lakebed is not fenced, so we had people coming on to it.
The first landing we had the infamous red Porsche that busted through and went aiming
out to the orbiter, didn’t realize what would happen when a helicopter came down on
you that way. He tried for years to collect money to get his Porsche redone; never did.

For my second landing we had the motorcycle tearing out; motorcycles aren’t as fast
as squad cars in that situation so we got him before the helicopter got him. A couple of
times I had the opportunity to fly security and nothing is scary as a lieutenant with an
M-16. When [President] Reagan was here [July 1984] it was horrendous. We had all
these issues and the aircraft were a key part of my life at that point; that was why we
could get cops in the right place at the right time.

Gelzer: Describe or explain how the responsibilities broke out, NASA--Air Force, and
who was responsible for what, at what point. The orbiter is coming in, you’re going to

form the convoy that is heading out: at what point does either one of you or does some-
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body from the Air Force join NASA 25, the communications van, the lead van?

Talbot: That is what I did initially at the old fire station, Fire Station number 1. When
we first started doing it we would get our team together in the Fire Station and talk
about our limiting factors. As soon as NASA 25 pulled up, the On Scene Commander,
“Eddie Leader” [Edwards Leader] would walk out, get in the van, greet everybody, sit
down, and everyone opened their checklists. Eventually we started bringing two people
there on a regular basis. We would go out to the scene.

The military was responsible--we were responsible--for security of the runway, the
lakebed, for close end security; we had fire, police, medical, bio environmental, every-
body there. The magic word was: “a mode has been declared.” NASA was in charge
until the ground operations manager uttered: “a mode has been declared” and then we
took command.

Shelton: As a guy who does air space, air traffic controller, one of the things that was
always an issue for us was that we tried to balance a shuttle coming in and disrupting
the entire Air Force Flight Test Center mission. At the time we had only the one runway
[Edwards has a second, parallel, runway now]. So you come in and land on the hard
surface; you’re there for 3, 4 ... 5 hours and everybody understands that’s important,
but at the same time it does tend to disrupt the [Air Force] mission.

So what we tried to do was figure out a balance. We sometimes sat in NASA 25 or at
the Fire Station; we wouldn’t know that the shuttle was coming until we were actually
inside the window [roughly 90 minutes notice before touchdown at Edwards]. Would it
get here before our airplanes would get back from wherever they were? We’re trying to
do this fine balance: should we call people back, are we coming to Edwards, are we not
coming to Edwards, what are we going to do, because we had requirements. We were
always on this fine line.

So we would have to keep everybody apprised. “Hey, the shuttle is coming in today.”
You would be surprised how many people just don’t pay attention to that. It really was
an advantage when Harry moved over to the commander’s side of the house; he had
much more contact with them than we had before--now someone would actually make
face-to-face contact and let them know what was happening, when it was happening and
[what] the issues [were]. I would have to tell every Wing Commander: “I don’t know that
I can call your airplanes back in time to be here, so some of your airplanes are going to
get caught out, some of them are going to have to go to Mojave, maybe some are going
to have to go to Plant 42, maybe they have to land at Point Mugu if they’re out over the
water [at the time].”® The only other option is that we call our airplanes back three hours
before we suspect there’s going to be a landing, and we always suspect there’s going to
be a landing every time it’s up there until an actual burn to go to Florida. It was always
this “catch 22,” trying to figure out when that was going to happen. We would call the
airplanes in; they would come in and land; once the runway was clear we would go down
and do a runway inspection and make sure there wasn’t any FOD on the runway, anything
that was going to do any damage to any tires

Gelzer: How many people in NASA 25 were from the Flight Test Center?
Shelton/Talbot: The two of us.

Gelzer: Just the two of you, and until you [Shelton] joined it was just one?

®Plant 42 is shorthand for Air Force Plant 42, a Government Owned Contractor Operated (GOCO) facility
in Palmdale, CA, with manufacturing and maintenance facilities as well as runways.
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that’s not odd, maybe that’s not unusual, but for me, just a kid from Staten Island, New
York, being involved in the shuttle program and looking out at a shuttle that was just
several 100 yards away having just returned from space, that was awe inspiring,.

Talbot: [ went to Sunday school with Sally Ride; her parents were my Sunday school
teachers. [ can remember sitting in front of my grandparents’ TV watching [John]
Glenn take off; we worked his landing [STS 95, October 29-November 7, 1998].

Shelton: In retrospect I suppose some of the funniest things were the people who
weren’t where they were suppose to be. You would get some older gentleman who’s out
with his family, who takes a wrong turn somewhere and finds a hole where we didn’t
have a cop and finds himself somewhere where he’s not suppose to be. “Hey, who’s
that car over there? There’s not suppose to be a car over there.” Then everybody jumps
into action to find out what in the world is going on and it turns out to be a guy [who]
flew in World War Il or whatever and shows up just at the wrong spot at the wrong time
and it’s a good chuckle later on because of the way everybody responded and did what
they were supposed to. But the look on the person’s face or how the cop describes what
happened when he shows up with the vehicle with the 50 caliber on the roof and the
guy knows what’s on the roof because he has military experience . . .

Talbot: My favorite one: were working East Shore, you know the East Side Dust Suckers,
and this guy comes up in this large truck with a boat behind him and says: “Where’s the
lake? We want to do some boating before it lands.” I said: “See the word ‘dry’?”

Then we had grandpa, it might have been after Challenger, with a big beautiful mo-
torhome, he’s got the wife, daughter, grandchildren; hippie in the Hillman cuts him off,
scratches the motorhome. Grandpa reaches in to the glove box and gets a drop on the
hippie with a 9-millimeter. We come screaming in. By the time I get there, grandpa’s
in handcuffs. I’m in charge at this point and I got the daughter screaming at me, I got
grandpa swearing, [ got the children crying, and I have to let the hippie go.

Gelzer: You’re not making this up?
Talbot: No. You couldn’t make this stuff up.

Gelzer: John McKay, remembers doing a check of the approach pattern before a land-
ing and finding, I think he described it as two guys who had been--

Talbot: --oh, when they crawled across the lakebed.

Gelzer: Yeah, who had been lying under the approach pattern, and when they were
challenged they said: “Well, we did this before . . .” and they’d never been caught,
they had been hanging out right under the approach pattern, maybe 200 fect from the
threshold of the runway as the orbiter was coming in and they had done this before.

Talbot: 1 got the rest of that story because they were in our holding area when I came
back from the field. We booked them, tossed them inside a building so they couldn’t
see anything and gave them an MRE to eat; “meals ready to eat.” Yeah, those guys had
done it before.

Gelzer: Let’s look at fire training or emergency egress. Take fire training specifically;

what were you measuring your preparedness against? How did you know what they
needed to do?
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