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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 ofthe 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 lake bed 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 
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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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When John Manke 
climbed into the 
cockpit of the 
X-248 for the first 
flight he found a 
note taped to the 
intrument panel: 
"Honestly now, 
have you read the 
instructions?" 

Johnny Armstrong 

Johnny Armstrong first worked for the government at the Army's Redstone Arsenal, in 
Hunstville, AL, in 1953. He joined the USAF in 1956 and was assigned to the Flight 
Test Center at Edwards Air Force Base where he spent the balance of his career with a 
brief stint at NASA in Hunstville again. As a civilian at Edwards he worked on lifting 
bodies and hypersonic vehicles, including the X-15, space shuttle, and the X-51. He 
authored more than 20 papers. Armstrong retired in 2012. 

Johnny Armstrong, interviewed by Guy T. Noffsinger, Shuttle Documentary Inter
views, October 2010. 

Noffsinger: Can you give me your name and your previous title? 

Armstrong: I'm Johnny Armstrong. I worked for the Air Force Flight Test Center. I 
have been doing that for about 52 years. I was privileged to be able to work the X-15 
and the lifting bodies with NASA Dryden, which was an obvious extension when the 
shuttle came along, to continue to work with them with our good working relationship 
we had all those years. 

Noffsinger: What did you do? 

Armstrong: During the X-15 program I was one ofthe flight 
planners, as well as training pilots in the simulator. That kind 
of extended into the lifting body program, as well as into the 
shuttle program. 

Very few people realize that the Air Force Flight Test Center 
had a shuttle simulation that was used for the early studies of 
both the Approach and Landing Test and the orbital flight test
landing phase. Joe Engle came here because we had worked 
with him on the X-15 and actually built the data maneuvers 
that he performed during the re-entry. You gotta remember 
that Joe was the only individual that ever flew the shuttle 
hands-on all the way from de-orbit bum through landing. In 
that flight plan he did data maneuvers by kicking the rudder 
and the ailerons and pitch axis to get the data, maneuvers 
that we later extracted to compare with the wind-tunnel pre
dictions. He was the only guy to hand-fly it using cockpit :::;;;;;. .. ~:~~=: gauges that told him when to do bank reversals and what 

1 angle of attack to fly all the way down through landing. He developed that 
on our simulator, then went to Houston. We had developed very close relationships 
with the engineers at Houston, who really weren't airplane testers but began to learn 
real fast, and we worked together with all the team members: Dryden, Johnson Space 
Center (JSC) and the Flight Test Center. 

The Flight Test Center was interested because they were essentially hired by what's 
now called Space Command, but it was Space Division down in El Segundo [CA], 
because the Department of Defense (DoD) was going to have heavy payloads in that 
shuttle and so they hired us to [do] an independent evaluation of the space shuttle dur-



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 0.] "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. 1 

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-1 s 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. 
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Columbia landing 
on lakebed. 
NASA ED06-0045 

were on orbit and really have a problem with the heat coming back on re-entry. They fi
nally found a way to fix that by first putting the glue on there beforehand, letting it dry, 
and then putting the final [layer of adhesive] on it. We had nightmares worrying about 
what you do in those cases. As a matter of fact, I think there was some evidence that 
there were some tiles lost on the first launch and through some classified arrangement 
they were able to tell us not to worry about it because they had looked at it in some 
way, shape or form. 

Noffsinger: Can you tell me your best memory from the program? 

Armstrong: That's easy: when the first shuttle landed out here and did such a good job. 
Joe Engle was flying chase and to hear his voice coming in on final, talking to John 
Young and "Crip," Robert Crippen in the airplane telling him that they were right on 
glideslope, coming in for a landing, and then have John Young do his "Young dance," 
as I call it; as he got out of the airplane, walked around it looking up at the condition 
of the vehicle, he was just so elated. It was such a magnificent flying machine to him at 
that time. 

Noffsinger: Which orbiter was that? 

Armstrong: It was Columbia that made the first flight. 

Noffsinger: Nothing that was scaring you, keeping you up at night? 

Armstrong: Yes, all of those kinds of things worried me at night about the thermal 
protection system. My job was the re-entry, so the boost worried me because missiles 
had shown a habit of blowing up. One of the things we're glad never happened is the 
abort while you're going into orbit and have to do that return to the landing site where 
you tum around and use your engine to accelerate back to the landing site and land. 
Fortunately, they never had to use that, but it was programmed in to guidance to do 
that. I called that RTLS, Return To Launch Site abort. Some of our team members also 
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had an influence in defining some of those aborts, like the abort across the Atlantic and 
to Rota, Spain, or one of those things if they had a failure too soon. We worked a lot of 
those kinds of failures, what-ifs, what could you do if those things happened? 

You could get a bad impression from the shuttle if you consider just the accidents. 
The accidents were primarily caused by something other than the orbiter. The orbiter, 
as I think John Young called it, is a magnificent flying machine. It's a good airplane. 
The problems that it has had have primarily been from the external tank or the SRB 
[Solid Rocket Booster], things that got it into orbit that caused the damage before it 
was ready to come down. The program was exciting from start to finish, starting with 
Enterprise and the release from the 7 4 7. That was another one that just had you on the 

RECORD NUMBER OF RESEARCH FLIGHTS FLOWN 
Reportedly, Chicago's O'Hare Airport has more traffic than any other airport in 

· H the NASA Flight Research Center gave it a run for the money th1s country . owever , . . 
late last week and took a backseat to no one in the wide range of aircraft bemg 

flown . 7 h fl" ht s 
According to the Fl ight Operations Directorate records, almost 3 researc 1g 

were flown at the Center during the five-day flight period . Th1s f1gure does not count 

normal support flights. . . 
Aircraft used in the activities ranged fro m small general aviat1on a1rcraft. used to 

robe wake vortices caused by a commercial airline's Boeing 727 also operatmg from 
p here, to the F-111 TACT and an 

edge of your seat, that that was going to lift 
off right 'cause my good friend [Fitzhugh] 
"Fitz" Fulton was in the cockpit of the 747. 

The technology that came from this was 
very, very thorough. The data has been 
analyzed, it has been presented in confer
ences. The Flight Test Center has published 
about 10 reports on the first four flights 
about the re-entry, in excruciating detail, of 
all systems, the flying characteristics, all of 
that was well documented by a small bunch 
of guys--probably less than a dozen that the 
Flight Test Center had working the engi
neering side of the house. It was done under 
the leadership of Bob Hoey, who also went 
through the X-15 and lifting body program. 
He was the leader of that group at that time. 

aborted first rocket-powered flight of 

the X-248 . A new pilot checkout in the 

Center's F ly-By-Wire aircraft was also 

made. 
Chase aircraft varied from F -104 jets 

to twin-engine Gulfstreams. Flight 

observers included Apollo 16 astronaut 

Tom Mattingly and representatives of 

the Federal Aviation Administration. 

Center maint enance offic ials estimate 

that over 60,000 gallons of fuel were 

used during the operations. 
The f lights occurred on Wednesday, 

Thursday , Friday and Saturday of last 

week and carried over through Monday 

of this week. 
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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 I went to Youngstown College. Back in those days, for whatever reason, I 
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 I 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]. I was from Youngstown 
and didn 't want to go to Cleveland. And finally it was California, and so Sally and I 
said, "Wow, that's got to be wild." We had never been past Illinois at the time. And so 
we of said, "Well, let's go out to California." So I sent my resume. 

Somehow I ended up on old Route 66, in Baker, CA, and it was in early June. I 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. I said: "What the hell have I 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? I said, "Jack Kennedy 
sent me to the moon. What the hell am I 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.Jl 

2Peter W Merlin "The Evolution of Remotely Piloted Vehicles," in NASA :S Contributions to Aeronautics, 
Vol 2: Flight Environment, Operations, Flight Test and Research, ed. by Dr. Richard P. Hall lion. 
(Washington, D.C. NASA, 2010) 520-526. 
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and the shuttles themselves. 

Brewer: Well, it's been a lot of fun. For one thing, as a team lead/crew chief/supervisor/ 
site manager, I've been called a little bit of everything along the way. With only five 
guys working for you, one inspector that takes care of all your paperwork for you, life 
is good. 
I have been fortunate that they've entrusted that responsibility, they let me run with it 
and keep the airplanes and decide what needs to be done, when it needs to be done and 
how it needs to be done maintenance-wise on the four-sevens. 

I've created a really, really great bond and friendship with the flight crews. They are 
based out of Houston, the flight engineers (FEs) and the pilots, great bunch of guys. 
I talk to them on a regular basis. They try to come out once a month and fly and stay 
current on the airplanes. I've had a couple new faces come into the program since I've 
been here but it's always a lot of fun. They guys are fun to work with, fun to fly with I 
have really had no bad expe- '-
riences to speak of. 

Gelzer: Are the crews from 
Johnson astronauts or are 
they strictly airplane drivers 
for NASA? 

Brewer: The crews are 
strictly airplane drivers. 
They are dedicated. The 
chief pilot is a 747 pilot who 
has flown around the world 
for years and years and years 
on 47s. That is his forte, Jeff 
Moultrie. His number one 
man, Triple, we call him 
Triple Nickel, Jack retired 
a few months ago. We're 
trying to bring him back as a 
contractor. That would help 
us out through the last of the 
program for shuttle delivery 
and stuff. 

I have Bill Reike who is 
currently employed with 
Delta part-time and as a 
NASA pilot. Now, all the 
guys still fly NASA T-38s 
and stay current on the 
smaller airplanes. Bill is a 

AN AMERICAN AIRLINES B-747, very similar to this Pan 

American 747 which visited the Flight Research Center several 

years ago. will be purchased by NASA for use in the Space 

Shuttle program . 

747 TO BE USED FOR ORBITOR TRANSPORT 
NASA plans to use a Boeing 

747 to transport the Space 

Shuttle Orbiter and related Shut-

tie hardware cross-country. 

The 747 w ill also be used in the 

planned approach and landing 

tests of the reusable Orbiter. The 

tests are scheduled to be held at 

the Flight Research Center. 

This new concept replaces 

earlier p lans to install six 

airbreathing engines on the 

delta-w inged Orbiter for flight 

testing and for ferry f lights from 

the W est Coast to the Kennedy 

Space Center launch site in 

Florida. 

A used 747-100 t ype ai rcraft 

will be acquired from American 

A irlines. Cost of the aircraft is 

estimated at $16 million. A team 

from the Flight Research Center 

will assist in the acceptance of 

the aircraft. 

great wide-bodier. He knows 767s. He jumped in the 47 just like it was nothing. Two or 
three trips and he was ready to go, no problem whatsoever. 

Our other pilots out here: Bill Brockett has been around forever. Bill is a NASA 
pilot. He flies everything. The other pilot we have, Frank Batteas, with NASA, Frank 
obviously flies everything, F -18s, you name it. He's had some seat time in it. They are 
backup pilots. I ' ve been on a couple missions with Bill. Frank hasn' t flown on a ferry 
mission with us as yet. 
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Then we have our flight engineers. 1 have two stationed in Houston, Gary Ash, 
who is a quality manager for NASA at Houston proper. Another site manager from, I 
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. rt '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 I 

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" 

Employees lVI or "Should we put this in the mainte-
Several ay Invite G nance schedule." We are con-

~;b;~:. Ce;te:u::t;~n:s ~:~,:een. rais~::::c~~ Flight stantly talking back and forth. 
employ he following int e flight Phase f ng guests 

ees. both a ormation . 0 the Shu It's a really great relationship. 
Who Will be b . t Center headq IS Presented t ttle 

All t . rrnging th . uarters and at N o assist 
amlly ~ err tam.,. Orth B 

in th ... embers h ' res out f ase 
e lobby s Ould b or thes . · 

guards Will b:f the ISF Prior to ~~~':·registered an; :":hts. 
to the C stationed b 1g t day, 0 . a ged 
those enter and at the eyond the two ~ flight day, 

guests With b d entrance to N marn entranc 
=~e encouraged to usa ges Will be allow:;: Base. and on;: 

congestion in th e one vehicle. if . o enter. Guest 
Viewing area f e Parking areas Possrble, to cut do s 

the main build' or the flight Will .b Wn 
one Will b lng 14800) and th e on the ramp b 

e allowed . e Heat F . . etween 
combination h rnto this aclllty 14820) 
Aft as Pas area unn h . No 

er the flight Sed on its Way ' t e 747 ! Orbit 
areas , guests Will to the m . er 

. not be al/o . arn runway. 
Empl Wed In th 

their oyees are remin e hangar 
guests and h ded that th 

Empl s ould be w· ey are resp 
the b oyees should u lth them at a// t ' onsible for 
h ase, as trafti se the 120th •mes. 

eavy It c on Rosa Street 
stay i~ th e~Pioyees do com:Ond Blvd. should beentrance to 
the Pub/' e . fight lane. as th Rosamond Blvd th extremely 

rc vrewing area e left lanes W'/1 ., ey should 

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'll 
usually have three flight engineers 
because everybody wants to get 
some seat time on the airplane. Any 
and all pilots, if they're available. on the hill , I be directed to 
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, ifl have an inspection that is 
due based on regular maintenance schedules, I'll 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?4 

4NASA self-certfies its aircraft. It sometimes applies an "experimental" placard to FAA certified aircraft, 
such as the SCA, following modification. 
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Brewer: I think experimental is onboard the aircraft but it is a registered aircraft and it 
is designated as a public flying airplane. That allows us to put a crew roster together, 
i.e. employees or maintenance crew to fly with the airplane when it goes somewhere. 
NASA is very good about following procedures as far as requirements for the FAA. 

Gelzer: Quite a treat! Do you recall any particular events of note in the years you've 
done this, things of interest, things that were out of the norm or unusual involving 
either the airplane itself or ferry flight? 

Brewer: We've had a couple interesting ferry flights. I believe it was back in September 
of '09, we went back to the Cape when the shuttle landed out here at Edwards, and it 
landed very heavy. They brought down 4,000 pounds oftrash from the ISS. That being 
said, when we loaded the shuttle on top of the '47, preparing it to depart. I had to sit 
down and reconfigure all the weight and balance sheets and fuel load capacities. The 
weight cut us a little short, shorter that normal. We had to make an extra fuel stop on 
the way back to the Cape. The max gross weight for the aircraft is 713,000 pounds; we 
left here at 710,000 pounds. 

So, halfway to the Cape, in Columbus, Mississippi, they sterilized the airspace 
around the airport for us to land. In other words, no air traffic whatsoever, and we 
landed. I jumped off the airplane and the fuel trucks were waiting. Everybody was 
great, just "Johnny-on-the-spot" ready to go, and it was about 95 degrees and humid
ity was about 98%. It was hot. Our flight engineer at the time, Henry Marshall, who 
has since retired, came off the plane and I'm standing there in a puddle of sweat and he 
looks at me and says: "Is it hot out here or what?" I said: "Henry, based on the condi
tions I don't think we can stay on the ground very long. We have to go now." He looked 
at me and I looked at my thermometer, and it said 97 degrees in the sun. He ran back 
upstairs, calledATIS [Automatic Terminal Information Service], came back down and 
said: "Okay we're out of here." As soon as I disconnected the last fuel truck I looked at 
my guys, sent them back to the Pathfinder, and said: "Go, go, go! We're out of here!" 
They had the APU [auxiliary power unit] up and running on the airplane, the crew was 
back on board, we took offusually 20 or 30 minutes ahead of the '47; they took off first 
this time and used about 11 ,999' of a 12,000' runway. It was a very heavy day that day, 
almost didn't get off the ground. Triple was flying, Jeff Moultrie was in the right seat 
and they were giggling about it all the way back to the Cape. 

We left there that same trip at about 11:00 a.m. or 12 o 'clock their time and as we 
entered Florida airspace we hit thunderstorms, very bad thunderstorms. We were of 
course in the DC-9 Pathfinder cutting a path on the weather, telling the 747 where to go 
like we always do. Our weather radar went out and we didn't know where they were. 
We talked to them, they'd give us a location but that didn 't mean anything to anybody 
on board the Pathfinder. We strapped in and soon we're flying like we were in the back 
of an F -1 8: we were punching clouds and looking for a space. Meanwhile, the 7 4 7 just 
lifted up, went left, and flew all the way around everything. We landed at the Cape, and 
as soon as I stepped off the airplane they were touching down right behind us. I'd never 
seen that happen before. It was a fun trip, it was a real fun trip. The weather is pretty 
unpredictable sometimes back there. 

Gelzer: Once you're there and the shuttle has been unloaded, do you fly back on the 
SCA? 

Brewer: Yes. The past few years, due to legalities or whatever, the administration has 
felt that they didn't need to have anything except necessary personnel on board in case 
there is an incident. They don 't want to Jose the crews and the assets so they won't 
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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 ofthe 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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say, in tip-top shape. 
The biggest problem we have, our biggest nemesis, is the fact that the airplanes just 

sit so long, and when an airplane sits, it's a slow death. So, you've got all your elec
tronics down in E Bay, and if they're not being powered up and used on occasion, I 
call them ghosts, we start chasing ghosts because a gauge might stick. So I try to go 
out there, at minimum every couple weeks, and power up the airplanes and move flight 
control around, exercise everything as much as I can. It seems to help. 

Gelzer: The flight you mentioned that had the two tons of garbage that they brought 
back, that was the summer during which the orbiter was here a little longer than nor
mal. If I remember, that was when there was a rainstorm. 

Brewer: Oh, it rained good that trip. Yes it did! 

Gelzer: After it stopped raining, for the two days after that the sun came back out and 
heated the place up to well over 100 degrees, it started to smell like a garbage truck. 

Brewer: Yeah, it was rather ripe. A lot of people don 't realize that when the shuttle 
lands it's had eight people on board for two weeks, it's a little ripe inside, too. It's not 
real pleasant to smell. It doesn't smell like a bunch of daisies in a flowerpot when you 
open the door. Of course, it doesn't help having the lavatory sit right there by the front 
door as you step in. So, with all the trash on board they thought they sealed everything 
up; well, the humidity just intensified the problem. It went aromatic if you will. It was 
quite interesting. 

We had it here at Edwards. They opened it up and said "oh yeah they brought some 
extra things back." Usually procedure says when the United Space Alliance folks get 
in there, and I've been on board a couple times: they don't touch anything that comes 
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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'llleave 
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. I just don't know. I've talked to some of the astronauts 
over the years and you get different stories. They do eject out of the port-a-potty. It 
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 stuff1 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, I'll 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.5 Sometimes I'll 
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 

5N I refers to the speed of the first spool on the turbofan engine, indicating engine RPM. 
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have always been rumors of territorial rights over the airplanes but it's subsided quite a 
lot lately. 

Gelzer: Have they both been airworthy all this time?6 

Brewer: Oh, they're both airworthy right now [April2011]. They've given me written 
extensions on engines. 1 have two engines on N905NA that have 30 hours left, number 
two and number three, which has been a very critical point. Everybody's watching. 

N911NA's main landing gear was due a major overhaul last December. Due to lack 
of cycles and flight time they said, "Okay, we'll extend it." I have until May of' 12 be
fore that has to be addressed permanently. Before that happens, we' ll take two engines 
off of911, put them on 905 and we're gonna park 911. We'll have enough time on the 
engines, of911, that ifwe want to take it somewhere and do something with it we'll 
have about 30 hours before Pratt & Whitney says you're done, park it. 

Gelzer: And they have, unlike recommended TBOs, a fixed hour? 

Brewer: Absolutely! We suspected engine damage a couple years ago, came out and 
did a borescope on numbers two and three and found some leading edge damage 
internally on the stators in the engines, and they said "Okay." Pratt & Whitney came 
out, analyzed everything and said "We'll give you 60 hours of life on the motors, flying 
time." That being said, we've burned up 30 of them flying, staying current, and putting 
the airplane back into service. 

When I got here 905 had been sitting for three years and I wound up doing two 
engine changes, main landing gear changes, a lot of black boxes. NASAjust parked it 

6TBO: Time Before Overhaul. 
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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-

According to Pacewitz , " We 

had to install new floor boards, 

new rugs, and completely re -up-

ice. Neglected now, since ar- holster the seats. Also we re-

rival of its twin, the C-4 7 ai r

craft tagged Gooney Bird be 

caus e of its awkward flight char

acterist ics, has been officially 

retired from cargo transporting 

duties. 

In i ts place has risen a new 

emulator of the albatross bird. 

But arrival of the new C-4 7 

didn't come without work to be 

done on it. 

Reminiscing on th e o I d 

C-4 7 , Chester Pacewitz, C-4 7 

Crew Chief, says it provided 

lakebed landing checkouts dur

ing X- 1 5 flight research. It also 

served as a towing aircraft for 

the first lifting body M2-F2 and 

Paragl iders. 

Recently acquir ed from 

NASA Lewis, the new Gooney 

Bird has undergone significant 

changes. 

moved both wings for checkouts 

and replaced the rudd er and fuel 

system." 

Clarence Haley, Chief of Air

craft Maintenance Branch , says 

the new Gooney Bird will prima

rily be used as a passen ger car

go transporter. 

Just recently passing major 

checkouts and flight clearance, 

the new C-4 7 is equipped with 

radar , auto pilot, and. f I i g h t 

director. 

But why a name like Gooney 

Bird? Pacewitz puts it this way; 

"It's like the big albatross bird, 

slow and awkward, that tries 

unsuccessfully to make it off 

the ground . But unl ike the bird, 

the C-4 7 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 
thi s 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 
a1r. 

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 
is 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 ofthe 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 I 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. 
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put that nose on a little 6-inch square. 1 only have so much room to get it in there. I'm 
allowed a foot clearance through the structure with the airplane, so it takes us a few 
minutes. We get in. We tie the nose down. Once we tie the nose down we power down, 
set the parking brakes, I pull my guys off the airplane, and we walk away. It belongs to 
USA [United Space Alliance] now: they go to work and proceed to lower and attach the 
orbiter to the airplane. They normally take about an eight-hour shift to do it. 

My last trip to the Cape, it had been a long day, and it always is a long day when we 
go back, 1 got to the hotel about 8 o'clock that night. Two hours later my phone rings. 
"You can come push it back. We've got it off the airplane." It took them four hours to 
lift it off. So we got back out there. We waited an hour, an hour and 15 minutes and 
we pushed the airplane back and they were done. They set it on the ground. They set a 
record for themselves. 

Gelzer: How long does it regularly take them to unload the shuttle? 

Brewer: About six to eight hours. 

Gelzer: Almost the same amount of time it takes to put it on? 

Brewer: On average. Yeah. It depends on the crew and who is there. We've got twenty 
pages of a checklist to go through and once I get there we all go on headsets and I call 
the shots. I direct the tug driver in with the airplane and their monitoring. I've got guys 
with ears on upstairs watching the entire process, every inch ofthe way so that I don 't 
touch anything, so that I don't scratch anything. It's a slow procedure. Nobody gets in a 
hurry. 

Gelzer: When they first had the Shuttle Carrier Aircraft out here in the shuttle program, 
even after the ALT, the airplanes carried mission markings and at some point the mis
sion markings disappeared? Do you know anything about this? 

Brewer: I have researched it. I have had requests from several people to put the mission 
markings back on them before we retire. A lot of people would like to see that. We lost 
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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. 8 

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.7 

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, I 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 I 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 Ill Oth 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 Y2 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. 

9In 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-1 06 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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"About 50,000 pounds" and I said, "Let me clear that with our flight engineer first. 
The shuttle only weighs about 200,000 so I'll get back to you." Now he's laughing! 
He's a great kid. We talk a lot. He said they're talking about putting a rocket on top and 
launching it off the '47. I said, "I only have one condition: no matter how you do this, 
when you do this, I won't be on board. You are going to have to pay the pilot's hazard
ous duty pay and you're not allowed to light the rocket engine until it's completely 
off the airplane." Now he's laughing, '"cause if you bum my tail off you're going to 
upset a few people." It's the only airplane I got left. But they are definitely looking at 
this. People at Goddard [Space Flight Center], people at Stennis [Space Flight Center], 
Houston and out here. 
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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 April2012. 

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. lt 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 I 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 I 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 lOth 
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, 

10The "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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they arranged with the contractors, cargo carriers down in Long Beach. A unit was 
developed -- the "strongback" currently in Area A along with a set of wheels, I think 
there were 64, placed underneath to transport the orbiter to here. 10 They did the actual 
day-to-day planning, whether it was working with the local police, with city planners 
in Palmdale and Lancaster for permits, looking at signs, trees, lights; they constructed a 
model which was no more than a flatbed truck with some poles to look at distances. 

Gelzer: Width and height? 

Joe 0: Width and height. We trimmed a lot of trees, moved several lights and one of the 
challenges I had in working with the Air Force was how to get by the new gate, now 
the west gate, because the overland route actually is at the very beginning of base prop
erty (lOth Street East and Avenue E) and the gate is about 10 miles away. You traverse 
a lot of land before you get to it and we had a telephone pole right at the gate that sat at 
82 feet from it. The wingspan of the orbiter was 81 feet, however, the base commander 
had that pole removed, taking no chances. 

Gelzer: The orbiter was brought up 1Oth; wasn't it brought across the lakebed instead 
of out to the gate itself? 

Joe 0: No, the actual route was from Site 8; it does a little jog, the jog is right where 
the current lifting platform is, or the flying A platform we call it [the Orbiter Lifting 
Frame]. It jogs around back towards the runway; one of the taxiways, then enters from 
the Rockwell roadway entrance to Ave M; at Ave M it makes a left-hand turn to go to 
1Oth Street East, now Challenger Way; it enters Challenger Way [1Oth Street East], 
right there, goes straight north to Avenue E. At Avenue E it enters Air Force property, 
down that constructed temporary roadway -- because the Air Force wouldn't let us put 
in asphalt; it had to be temporary. So Ski and company came up with crushed rocks 
in a couple ofthe areas because it was kind of soft. You have to remember there are 
duck ponds out there so water naturally flows that direction. The route then comes via 
that roadway, which is actually almost 3rd Street East as we would know it. It finally 
reaches the roadway, actually two separate lanes in either direction, where the guards 
are at the West Gate, makes a right-hand tum onto the roadway leading into the base, 
comes through the gate, goes all the way down to the first intersection where the flash-

Enterprise Flies Alone On First Free Flight 
· The first free flight of the 

Space Shuttle Orbiter Enterprise 

is slated for takeoff today from 

the Dryden Flight Research Cen-

. ter at 8 a.m. PDT. Astronauts 

Fred Haise and Gordon Fullerton 

will be at the controls of the 

Orbiter for the approximately 

five minute long free flight. 
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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 I 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 I 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. I 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. I 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, I 
was the transportation officer so I 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: That's just the overland trip. What people didn't know was that a lot of those 
tiles were fake. They weren't the real tiles. 
Gelzer: This is still the Enterprise? 

Joe D: This is still the Enterprise. But we did see some of that later on with the first 
flight vehicles. 

Gelzer: You lost some in flight, too, with the ALT. I do know that. 

Joe D: Yeah! 

Gelzer: What do you remember ofthe Approach and Landing Tests? 

Joe D: Quite a bit. Ken Iliff asked me ifl remembered seeing some puffs of clouds dur
ing the second flight and I said yes. We were the only two people that remembered that, 
apparently. 

The flight one; most of us had been to the briefings every day, going through what 
we call the 72 hours, 11-day schedule over what would happen if something occurred 
during separation. I mean, we had watched it, we had watched the practices, we had 
watched the taxi runs, we felt confident there would be no problem with liftoff, no 
problem with getting in to the separation phase. Still, from a non-technical point of 
view the concern was: during one of the tests [what if] the orbiter did hit the tail? What 
if it doesn't separate? But I was too busy doing crowd control. We had a parking area 
set up on the hill to watch ALT. We had bleachers. We had parking to worry about. We 
certainly had to worry about the security. 

Gelzer: There's a picture of [Gordon] Fullerton and [Fred] Raise having breakfast 
before the flight and they're dressed in their blue flight suits. It's almost as if they are 
getting ready to go into space. They have a special breakfast, they're sitting at a table, 
they're being looked at by the press and they're just busy eating their breakfast. 

Joe D: That was sort of the way things had gone at JSC and KSC during the whole pro
gram so it's one of those logical follow-ons. Pilots have unique ways of doing things. 

Gelzer: Here's a question then that you may or may not have any insight into. Neither 
of the first two men who flew the shuttle flew any of the Approach and Landing fl ights. 

Joe D: Except for Engle and Gordo. 

Gelzer: The first two to actually go in STS-1 had never flown in an ALT. Why were 
they not picked to fly at least one of the Approach and Landing Tests so that they had 
some first-hand experience? 

Joe D: I can 't answer that. I really can't. Alii can tell you is that I was always puzzled 
why Fred never flew in the program, because the other three did. Gordo, Dick Truly, 
and Joe Engle flew into space. 11 

Gelzer: Then you had the PIO? 

11Haise resigned from NASA in June 1979, two years before the shuttle flew, becoming the vice-president 
of space programs for the Grumman Aerospace Corporation. 
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Joe D: The PIO was kind of different only 
because, from my security perspective, where 
people were located. We had this requirement 
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 l had instructions that nobody would go 
out except the crew convoy. Ironically, 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 lake bed and we dido '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 lastALT 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 lake bed 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 morning, 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 l see the first bobble, 
"That ain ' t in the program." The second tum actually occurs almost directly in front of 
the VIP 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 I 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 Bamicki came up with buttons for badges at one point. One of the 
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One of the most important as far as I'm concerned was the infrastructure upgrading. 
What you see today and what you saw at the beginning of ALT are so different. 

Joe D: STS-7 was important to John [McKay]. John got his first indoctrination into the 
shuttle when he opened the hatch during STS-7, which was the Bob Crippen landing on 
runway 15 because he was the one that went out to open the hatch. People forget what 
it 's like when you 've been in orbit for several days 

Gelzer: It's a smelly place. 

Joe D: The space develops its own environment. 

Gelzer: I was interested in your memories of pulling the orbiter off the lake bed early on 
and the wheels getting mired. 

Joe D: Stuck twice. 

Gelzer: Stuck twice? 

Joe D: Yeah, I'm partly to blame for one and partly take credit for one. The landing 
took place early in the program out on lakebed runway 23. We had that transition to 
make from the lake bed to the Dryden ramp, and one of the early decisions was that we 
would come directly back to the MOD. 

One of the things we had learned was the orbiter was getting heavier and heavier, 
going from 180,000 to well over 220,000 some-odd thousand [pounds]. So we are on 
the way, towing back. We had picked a route we felt very comfortable with. As we got 
a couple hundred feet away from the ramp, the vehicle started to plow. What do I mean 
by plowing? As you move more and more into what [are] sand-like conditions it starts 
going a little deeper, a little deeper, it gets harder to pull. It got to the point where the 
alarm went off. In the tow vehicle there are a couple safety devices that tell you when 
you're exceeding the amount it can pull ; a flag pops up and a hom that goes off, and 
actually there are some mounts inside of it, if I remember they're rubber mounts that 
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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.12 

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 ofthe 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 
12From early in the era of flight test programs at Edwards the Air Force relied on a standard 6lb 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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at manpower, make reductions, look at more contractors. One of the things I said was: 
'why can't we use some of the Dryden talent and JSC talent?' I say JSC because JSC 
pulled the 747; why couldn't they pull the orbiter. They had all the technical knowl
edge. You trusted them to take the 747 with the orbiter on top all over the place, liter
ally move it within the facility, and yet on a landing we used our drivers, Dryden driv
ers, because we operated the T-300, but these drivers were always taking orders from 
someone else and it wasn't the upper management people, it was people from JSC that 
were just like them who probably had less experience. We towed airplanes around all 
the time, yet you had this great pooling of responsibilities and it was almost like they 
were saying: Dryden you're here to do what we want and that's all you're here for. 

I didn't see so much of that from the administrative side of the house because a lot 
of us recognize we just couldn't do it with what we had. You just had to admit your 
limitations. A landing even then was very labor-intensive. You were on parking detail, 
you had to pull people away from flight ops that were in charge of avionics, key people, 
to run parking lots. You used the co-ops to do the little odds and ends but you had 
senior people doing a lot of things and doing it gladly, and yet some of them wondered 
whether management was really behind us. When Dryden actually made overtures for 
change or recognition of difficulties, Charlie Baker was one of those people who did to 
try to get more responsibility for Dryden; but we were actually rebuked. 

Gelzer: - by Dryden management or by the other KSC, JSC? 

Joe D: - by KSC specifically. JSC kind of agreed with us. I mean, few know that when 
you landed up at Vandenberg it was Dryden, Charlie Baker, and the contractors that 
went up and did the site surveys for the MSBLS and the PAPis. When they were look
ing for work quotes, we felt we actually could do it cheaper than KSC, and when we 
were asked if we would bid on it, our bids were actually cheaper than the proposals by 
KSC. I had overall responsibility [and knew] the budget figures and I would say, "We 
could beat you every time," and they'd look at me and say, "You' re crazy." I'd say, 
"No, I can beat you every time." "Well," they would argue, "but your contract cost are 
the same." My answer was, "You left out one important thing; we are already here. I 
can keep my TDY costs down and you can't. 1 mean, even to the point where you may 
not even be able to respond as quickly as we can." STS-3 proved that. 

Gelzer: Talk about STS-3: they had an option for [landing] here or KSC and it was 
raining at KSC and water on the lakebed here, right? 

Joe D: We had been concerned about water on the lakebed, but from very early on 
everyone felt comfortable and we would send pictures of the lakebed back to JSC 
showing the water dispersal. Always felt comfortable with landings on the lakebeds, 
the runways on the lake bed really dry out very quickly and most of it is not affected 
by water except runway 23. One of the principal water-gathering areas is the approach 
end of runway 15 and there 's a stream that sort of runs in the far end of runway 23. So 
we were more concerned about the tow-back then the actual landing. There certainly 
was concern about the rain, ifthere was dampness on the lakebed what that would do. 
You might see some of this, mud so to speak-- they don't call it mud, surface mate
rial - pushed up into the orbiter because we always say that even on a nominal landing 
there is some degradation of tile caused by the lakebed. There's no getting around that 
- minor but it does occur. 

So we had rain in the forecast, we actually did see a little rain prior to the scheduled 
landing and we had a meeting at roughly 4:30 -5 in the morning; a big weather brief
ing. Everyone was there to talk about landing. The discussion was: do we want to go to 
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concrete, and what will we do if the concrete was wet and the lake bed 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. 13 

Gelzer: You mean ... ? 

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. 14 

The decision was made early in the morning for rail/ground operation. Dave Hoff
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. I 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. 15 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 

13The 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. 

14For 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.] 

15These 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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spent over four hours but could not get that 534 to line up. We tried backing it up and 
everything else. 

With the decision to go to White Sands everyone geared up. We had people flying in 
from Florida but we weren't prepared, literally; Dave Hoffman wasn ' t here, and he was 
the author of this plan, the expert, so it fell upon Dryden. Dryden took the enormous 
task of getting all that stuff onto the railcars. I was in charge of that operation. I divided 
the team up into two parts, Art Nash, who I sent down to the back of the shipping and 
receiving at the Air Force area, where he handled all of the large steel items going into 
the gondola cars, and I was at the ramp railhead. 

Gelzer: It's the one and only time that they'd ever shipped the equipment. 

Joe D: They had forty railcars to do this with, in two waves. After we got the first few 
cars of stuff out to the railhead everyone departed -- I mean, they were gone. I got 
nervous like anyone would; we 'd never put the shipment on and there was only me and 
a few USA [United Space Alliance] -- it might have been Rockwell at the time, prob
ably Rockwell -- guys to do this. Everybody else was going home or getting ready to go 
home. They were running to get all their stuff to get ready to go and we were sitting out 
here with the responsibility to do all this, and the weather was turning bad. 

Nobody was here from KSC. The first few cars were easy -- we had some difficulty 
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backing some ofthe equipment on, but overall, everything was going pretty normal and 
then it was time to load the two special cars, the 534 and the 508, and I was anxious. 
We did it in half an hour. We lined it up; I'm there in the middle of it directing him on, 
guiding the driver and we did it --first time -- 30 minutes; got the other unit on, that 
was a snap, got them on, and now the weather started turning bad. It was the only day 
in the history of the program where I've got sun on my head and been rained on and 
even bad some snow in the middle ofthe night. One oftbose that you just did every
thing you could -- you had to -- to get it ready to go. 

Dave came about midnight, finally got here, and everything was almost all loaded. 
He paid me one of the greatest compliments I ever received. I looked at the operation 
and said, "Dave, it's yours; you're the boss, it's yours, here it is, I've done everything I 
can for you." He looked at me and said, "You've done such a great job, I need to get to 
White Sands," and left. 

After less than four or five railcars I threw the plan out. It wasn't making sense. The 
reason? On paper it was the greatest thing in the world, but stuff wasn't arriving on 
schedule. I had all of this stuff I ined up that was being shipped to me by the KSC peo
ple and I was supposed to put it on according to this railroad plan and the railcars didn't 
match [the planned loads]. You develop an eye, "Give me a 40-foot railcar," I'd say, 
line stuff up and I'd point to where I wanted this, this, that, and put it on. As a result, 
we had over 1 0 cars that, when we finished, were empty, and that wasn't according to 
the plan. But that enabled us to send a whole bunch of stuff that we weren't supposed 
to send, which proved to be a godsend. We sent a whole bunch of supplies, vehicles, 
and other equipment from Dryden that wasn't called for in the plan. We worked almost 
40 hours straight getting the first cars ready and the train left on time. Everybody's 
gone at this point and we had the second group to wind up so Dave was at the other 
end. We got some rest finally after 40 hours. 

Ironically, I got a call the next day saying, "Hey, your picture's in the paper. You 
made the front page of the Los Angeles Times." I did? Only problem is, the photogra-

37 



you do if this was a checklist? Can you reach it?" So I did a human factor study on all 
that. 

What was great about the assignment was that as the shuttle was built, the first one, 
the Enterprise, I could see here's really what the drawings I signed off turned out to be. 

Wright: Great feeling of accomplishment. 

Fullerton: The other advantage was that to do that, you've got to know all the subsys
tems very well, to make any kind of intelligent decision about what the meter would 
say or the light should say, the nomenclature on the switches, all of that. That probably 
gave me a leg up on getting selected for the early Enterprise flights. 

Wright: When did you learn, or how did you learn that you were going to be selected to 
be part of those test flights? 

Fullerton: I should remember it as a stellar moment. It's probably George [W. S.] Ab
bey calling me up and saying, "Come over," and said, "How would you like to?" Dumb 
question; of course I'd like to. Generally that's how you found out about selections all 
through my time there. George Abbey was the head of the Flight Operations Directorate 
and the one who probably mostly decided and also told you. 

Wright: And how did you train for these tests? What was your training before you start
ed actually working with the Enterprise? Could you tell us about those experiences? 

Fullerton: Well, ifl ' d never flown the Enterprise, doing the training was challenging 
and intriguing in its own right. People say, "How do you train?" thinking, well, you go 
to a school and somebody tells you how to do it. It's not that at all. Somebody's got to 
write the checklist, so you end up writing the checklist, working with each subsystems 
person and trying to come up with a pre-launch checklist for the approach and landing 
tests. So you're doing the work, that the learning comes from doing jobs that needed to 
be done. We worried about doing this dead-stick landing, so we had to train for that. I 
built a gadget to work on the T-38s that would allow you with any given weight to set 
the power with the speed brakes down to simulate what the data said the Orbiter would 
fly it at, so that we could go fly the pattern we intended to fly in T-38s, making steep 
descents, flaring, and touching down, and we did some of that right out here in the pat-
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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 Enterprise was being built over here in / 
Palmdale, and so Fred [W.] Haise [Jr.] and I flew many, many trips. I 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, I 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 I 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. I 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? 

45 



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 ofthe 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 tum 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 ofthe 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. So it'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, I 
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 I 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 
ofthe smartest people and you think we're going to get this right the first time, and then 
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you go in the simulator and find out, whoops, that doesn't work, because it's a waterfall 
of interrelated effects every failure can be. And so we didn't really have it nailed down 
by STS-1. 

There were lots of unknowns when STS-1 flew. There were lots of unknowns about 
the effect of a coolant loop failing and the cooling of the aft MDMs [multiplexer/ 
demultiplexer], which was part of the data processing system. You know, a myriad of 
details. There were theories about what would happen, how the interaction would be, 
not really tested because there wasn't time. You just finally have to set a launch date 
and say, "We're going to go." You cannot be l 00 percent sure of everything. And just 
bugs in the software. When we flew STS-3, we had another book this big called Pro
gram Notes, which were known flaws in the software. There was one subsystem that on 
the displays said "Off," because they'd gotten the polarity wrong and the logic, which 
they knew and they knew how to fix it, but we didn't fix it. We flew it that way, know
ing that "Off' meant "On" for this subsystem. The crew had to train and keep all this in 
mind, because to fix it means you'd have to revalidate the whole software load again, 
and there wasn't time to do that. They had to call a halt and live with some real things 
you wouldn't live with ifyou'd bought a new car. That's all part of the challenge and 
excitement and satisfaction that comes with being involved with something brand new. 

Wright: How was your confidence level in the orbiter and the whole process when you 
got ready to launch on STS-3? Did you feel it was ready to go? 

Fullerton: Yes, but with this nagging thing, the thing that says "Off' when it's on, with 
a lot of cases where if this widget failed, this procedure in the malfunction book doesn't 
work in the simulator right. It doesn't come out right, and so you're flying knowing if 
this failed, there's going to be a lot of real-time conversation. There's not going to be a 
book answer, because it doesn't work in a simulator. It might be because the simulator's 
wrong. The simulator was a 
whole parallel development. 
We'd do an abort procedure 
and crash and burn, and we 
didn't know- well, is that 
because the simulator doesn't 
cope with this nor not? And 
the instructors didn't know 
because they were just as new 
at it as we were. And so, we, 
"Well, I hope it's a simulator 
problem." And so we'd write 
it and document it, and they'd 
take it off, and somebody 
would research it, and some
times you'd get the answer, 
and sometimes you' just kind 
of go by the board because 
you' re just too busy. 

And so there's always an 
element in anything this com
plex, and that's the thing. It's 
really a complex vehicle. It 
really is. Even now I'm sure 
there's some question marks 
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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 I 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. I 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 ofthe time they were both 
horizontal. 

When 1 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 I 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 1 G-capable arm driven by hydraulics. We 
had an electronic version ofthe 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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Wright: Did you feel like the training and the actual tasks were close hand in hand? 
Fullerton: Yes, we had good replication, so there were very few surprises. The nice 
thing about space flight, it's pretty pure. Airplanes fly through the air, and you've got 
air that does funny things and goes around comers differently, depending on the speed 
and all that. So simulations of airplane characteristics are much harder to do than when 
you're up there in a vacuum, where strictly Newton's laws are pretty pure up here and 
the predictions are very good. 

Wright: While you were on that mission, you experienced a loss of appetite and some 
difficulty sleeping. Had you expected to have that kind of adjustment, or what were 
your expectations, being able to live in space? 

Fullerton: On STS-3, that was, of course, my first look at it. STS-2, actually, they had 
some problems. They had a raw deal because they had a fuel cell- that was Engle and 
Truly-they had a fuel cell quit on them, and their planned five-day flight was axed to 
two and a half. 

Of course, everybody has their acclimation problems. That's pretty consistent through 
the population. It takes about twenty-four hours to get to feel normal, at varying levels 
of discomfort. Most everybody can hang in there and do their stuff, even though they 
don't feel good. A few are pretty well debilitated. But they had not time, you know, in a 
two-and-a-half-day flight, they were cut short. By the time they got on orbit and traced 
down the problem and the decision was made to come back early, they were getting 
ready to come back. So they had no time other than to kind of respond, do things, that 
the ground was coming up, and they had some dizziness and orientation problems on 
entry that we learned about, and Jack and I worried about it a lot. 

One thing that we did do, that I don't think they did, is we had a G-suit, like they 
wear in the F -18, except that for entry you could pump up the G-suit and just keep it 
that way, and so that helped you keep your blood flow up near your head, or assisted 
that. So we decided we're going to wear the G-suits. There was some controversy about 
whether you ought to pump them up or not, among individuals. We said, "We' re going 
to pump them up." 

The other thing about the motion sickness, we're not sure there's a direct correlation 
to flying airplanes and sickness. I know if you go up and do a lot of aerobatics day after 
day, you get to be much more tolerant of 
it. So Jack and I, we scheduled T-38 every 
chance we got in the last couple of weeks 
before we went down there, and I flew 
literally hundreds of aileron rolls. I know 
that's what would do it to me. If I did roll 
after roll after roll, I could make myself 
sick, and I did that, and I got to the point 
where it took hundreds of them to make 
me sick. But I did that figuring I don' t 
know if this helps, but I had the opportu
nity, I'll do it, and the results were pretty 
much the same on both flights. 

For the first day or so, I didn't ever 
throw up or anything. I never got disori
ented, but I felt kind of fifty-fifty, you 
know. You're pretty happy to just-a mal
aise- you're happy to float around and 
relax rather than keep charging. And into 
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the second day, this is really fun and great, and you feellOO percent. That was my-so 
whether the aileron rolls helped or not, I'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," I 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 tum 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 oftiles on launch. We knew that 
because we'd looked out and bad seen the boles in front of the windshield, and we 
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looked at it with an arm camera. They said, "Not to worry. It's cool up on top there." 
We didn't know how many we'd lost from the bottom, but wasn't any use worrying 
about that. And then to see all this glow right there where the missing tiles were, gave 
us pause to think about it. Again, there was no point in worrying about it, nothing you 
can do. The spectacular light show through entry. Then the sun came up, which washes 
all that out, as it's dying out anyway. We went whistling by- and I spent four years at 
Davis Monthan [AFB] in Tucson- and as we did a roll reversal back to the right, I was 
looking down at Tucson going by and knew exactly what I was looking at. We were at 
about Mach 10. So it was a tour of the area of the country I knew. So, entry is really a 
great time for the pilots. You're flying. You're really flying. You're seeing where you're 
going. You ' re not just along for the ride at all. 

Wright: And then you touched down without a problem. 

Fullerton: Yes, the only problem there was a kind of a wheelie that Jack did. Again, it 
pointed out another flaw or room for improvement in the software. The gains between 
the stick and the elevons, that were good for flying up in the air, are away, were not 
good when the main wheels were on the ground, and he thought he had ballooned. 
He kind of planted it down but then came back on the stick, and the nose came up. So 
what? It didn't take off again, and we came down and rolled to a stop. A lot of people 
thought this is a terrible thing. I mean, we improved the software, and so people don't 
do that anymore, but we discovered a susceptibility. But other than that, we rolled to a 
stop, and we're out there surrounded by white gypsum. 

The family was there. It felt like I had been a long ways away. When I got down, we 
were on the ground, I'm feeling the gravity, it's all feeling normal, and I remember re
marking to Marie, my wife Marie, "You know, it was a terrific adventure. I'm here, but 
it feels like I've returned from somewhere a long way from here," you know, compared 
to flying in on an airplane. I guess it's true in a way, although you're going over all the 
time. But it's a great feeling, both space flights, too. I think it's a combination of- it's 
mostly a feeling not of relief that you're back. In a way, it's kind of crummy I'm down 
here slogging around in this gravity field, not nearly as much fun as floating. But the 
relief is that you got this huge team of people that are helping you through, and you're 
back, and it was a success, and you didn't screw up, do something to mess it up. That's 
a combination of good feelings, I remember, right out here on runway 23 on 51-F. 
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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. I have been in aerospace for over 34 years. I 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 I first started supporting the shuttle program 
in 1979. 17 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 I 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 ofthe 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? 

17Ridley Mission Control Center, named for Jack Linwood Ridley, pilot and project engineer on the Bell X-1. 
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Grimshaw: Basically, I am responsible for making sure that Dryden and Edwards 
AFB are prepared and ready to support orbiter landing, and post-flight support opera
tions. This involves management and coordination with the launch and landing folks at 
KSC as well as the landing support folks at Johnson Space Center (JSC). Typically we 
coordinate any special requirements for an upcoming mission. We also look at landing 
times. Each day during a mission we have a Prime Landing Site (PLS) responsibility 
that's divided between Dryden, White Sands (Space Harbor, New Mexico) and Ken
nedy. About 70% ofthe time we are assigned PLS support. If something happens where 
the shuttle might need to come back and land, one or more of these sites will be avail
able. Between missions we perform annual validations and preventative and unsched
uled maintenance of the facilities, vehicles and ground support equipment to ensure 
Dryden's readiness to support. 

Fedorko: Did you ever run in to any challenges with your work? Working with JSC, 
KSC? Is it difficult to coordinate? 

Grimshaw: Yes. It can be difficult at times. Any time you are working with people no 
matter whether they're located at Dryden or across the country there are always chal
lenges. There are different personalities and responsibilities. Sometimes the lines of 
responsibility blur: who is responsible for what. We continually work through these is
sues as they arise. Basically, we are a support site so we really look to the folks at KSC 
and JSC for guidance to make sure we understand their needs so we can better meet 
them. 

Fedorko: Could you tell me about your early career when you were at the Air Force 
mission control preparing for STS-1? 

Grimshaw: At the Air Force mission control center I worked in the ground station 
area where we received the radio data signals from aircraft undergoing flight tests. 
We processed those signals using computers and electronic equipment so that the data 
could be stripped out or reduced and then sent to control rooms to be displayed on 
strip charts. Flight test engineers could monitor and analyze the data being displayed, 
which included any of a number of parameters such as airspeed, altitude, flutter, engine 
performance, things of that nature. We provided this same support around the clock for 
STS-1. 

Fedorko: Could you tell me about some ofthe people you worked with at Dryden? 
Does anyone stand out in your mind? 
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Grimshaw: From a shuttle standpoint the person 
who trained me for shuttle support was Charlie 
Baker. Charlie had the job that I currently have 
back at that time and Dryden had more responsi
bility then. We were the primary landing site. We 
practiced for landings a lot back in those days. I 
was a technician and driver for the convoy com
mander's vehicle which included leading the orbiter 
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recovery convoy out to the various runway staging sites in preparation 
for a landing. This included all the lakebed runways as well as the main concrete run
way 22 at Edwards Air Force Base. I spent quite a bit of time driving and learning the 
landmarks so that when we would position the convoy commander's vehicle, the rest of 
the convoy vehicles could position themselves based on where that vehicle was located 
in the staging area. This also involved learning safety zone distances, so once an orbiter 
landed we could move in to approximately 1,350 feet from it, and then once a safety 
assessment was completed and there were no toxic gases or other hazards present, we 
could move in to about 200 feet from the orbiter. 

Fedorko: What types of toxic gases would you run in to? 

Grimshaw: Mono-methyl-hydrazine is the first that comes to mind. We simply call 
it hydrazine or MMH. In training we were told that if you can smell it it's too late. It 
can have a really devastating effect on your health. Its primary purpose is to power the 
orbiter auxiliary power unit. 

Fedorko: Why did Dryden 
switch from being a primary 
landing site to a backup land
ing site? 

Grimshaw: The original 
intention was for Dryden to 
be a secondary landing site. 
Interesting that you would ask 
that question. A while back I 
was looking through some old 
inter-center agreements, be
tween us and the other centers 
and I actually found the origi
nal document, dated Septem
ber 30, 1974, for the design 
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and construction of the Approach and Landing Test and secondary landing site facilities 
at Dryden. That really kind of tells the story as far as what the original purpose was for 
us -- being a secondary landing site. 

For the first four missions, the research and development flight tests of the shuttle, 
we were designated as the primary landing site because of Rogers Dry Lake bed which 
provides a considerable safety margin should the orbiter need more room to land. So it 
kind of made sense from that stand-point to use Dryden. 18 

18The main runway at Edwards Air Force Base is roughly 15,000 feet long - long for any runway; yet 
this pales in comparison to the lakebed runways at Edwards, the longest of which is over 7 miles in 
length . 
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After we got a few missions under our belt the plan was to make Kennedy the prima
ry landing site, which we did; but we were having some recurring tire wear and brake 
overheating problems so Dryden became the primary landing site once again. Once we 
got those issues resolved in the mid- '90's KSC became the primary landing site again 
and remained so. 

Fedorko: Could you tell me about teamwork on the shuttle program? Was Dryden like 
a family? 

Grimshaw: Yes, Dryden has always been like a family. You always hear about the 
Dryden family and I think that is one of the first things that impresses people when they 
hire on at Dryden.19 I know it was that way with me. You also have closer-knit families 
based on project teams and certainly that was true with the shuttle. It was important 
that you not only knew what your job was but what other people's jobs were, what to 
look out for when you were out supporting a landing or recovery or in the turnaround 
I post-flight processing phase, just for safety purposes, just to make sure that if some
thing didn't look right, if something wasn't going well, that people were looking out for 
people. So you do become a family when you work day in and day out with the folks 
that are supporting. 

Fedorko: Did people use to joke around at all? 

Grimshaw: Yes, there is always joking around and fun. We have an environment where 
people do things like that. It really indicates that you have a really strong healthy envi
ronment; that people are happy, they feel free to interact jokingly with others. So yes, 
there has been some joking that has gone on through the years. 

Fedorko: Do you have any examples? 

Grimshaw: 1 believe it was STS-61A, Challenger's last landing out at Edwards, that 

19Dryden has always been one of the smaller NASA centers in terms of staff, hovering at about 1250 
people total at the time of this writing. It was smaller still at the time Grimshaw speaks of. 
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would have been the fall of 1985. 
We landed on the lakebed and the 
decision was made that, rather 
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 
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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. It 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. 

Fedorko: I thought Dryden had a way of measuring how stable the dirt was on the 
lake bed. 

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, ifl 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 

20There 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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congratulated them on a successful mission. A stake truck with the media people on
board was driven in so they could take pictures of the vice-president, the crew and the 
governor. As soon as the vice-president and the governor were gone the secret service 
agent stepped out of the vehicle and we didn't see him anymore the rest of that recov
ery. 

Fedorko: Do you recall meeting any other dignitaries or celebrities at shuttle landings? 

Grimshaw: Other than meeting the crewmembers, I remember [NASA Administrator] 
Dan Goldin coming out after a landing when he was the administrator. It was a landing 
that was scheduled for Kennedy but ended up here at Dryden. He and his fami ly hap
pened to be at their home in the LA area and he drove to Dryden with his daughters to 
greet the crew and to see the orbiter. One of his daughters had her baby with her and he 
wanted to take both of his daughters out to show them the orbiter but the baby couldn't 
go with her for safety reasons. If you are going to be that close to the orbiter you have 
to be able to get away quickly. [Being able to escape at a moment's notice is a real issue 
since the orbiter still contains hazardous chemicals: though the safety crew has declared 
the vehicle "safe," sudden leaks or venting could occur without warning.] We couldn't 
take that risk so we ended up babysitting so his daughter could go out to the orbiter. 

Fedorko: Could you tell me about the reactions to the Columbia and Challenger trag
edies? 

Grimshaw: Challenger is the one that is most cemented in my mind because we were 
working that morning. We had all the convoy elements in place and we were ready to 
go out and support a landing if need be. Our pre-operational checks were complete and 
we were standing by in a room where we could watch the launch on TV. 

To provide a little bit more background, Columbia had just returned shortly before 
and we had been working a lot of overtime, so we had a lot of tired people going in to 
the STS-51 -L mission. It was of one ofthose times when we were kicking back, closing 
our eyes a little bit while waiting for launch. As the shuttle launched and cleared the 
pad, we were cheering, and then a little over a minute after launch came the call "go at 
throttle up" then we saw something we had not seen before with these strange clouds 
of exhaust and we stared at the screen, not sure what we were seeing. We knew some
thing was wrong and it got really quiet; nobody was saying a word. For me, I just kept 
waiting. I thought, "Well, obviously something has exploded, hopefully we will see 
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a very difficult time but I 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 tum
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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space shuttle orbiters all the time and you have to be that intricate about the details, 
then you have a tendency to want to do that when you come to a place like Dryden 
where we didn't have to have that level of detail. But overall, folks coming out here 
felt they had a greater degree of freedom to do things and get results quicker. There is 
a time and place for that and then of course there is a time and a place for being more 
stringent. 

Fedorko: Were there any clashes with that difference in style, were they surprised when 
they came out to Dryden? 

Grimshaw: At times. More so for people who had not been to Dryden before. You have 
to remember that the shuttle program has been around for 40 years and from an advo
cacy standpoint, back to the mid-to-late '60's. They were actually looking at a space
shuttle-type vehicle, what it would look like, what it would do, what capabilities that it 
would have. 

In 1971, President Nixon authorized the space shuttle program and we had people, 
Milt Thompson, Ken Iliff, and other engineers and pilots that were involved in related 
projects here such as the X-15 and lifting bodies. I have been told that we had an influx 
of folks from Johnson and Kennedy that came to Dryden in the early '70's and we 
didn 't have room for them on site so they had to build a facility for them inside a han
gar at North Base. So when you have a history that goes back that far, when people are 
coming out in the ' 80's and '90's and now the 2000's, you've worked together before 
and you kind of understand what the differences are. I don't think there are a lot of 
surprises anymore. Sometimes you get into a little bit of a culture clash in doing things 
but you work through them, move on, and you get the results you need. 

Fedorko: What's happening out at Dryden now that the shuttle program is ending? 

Grimshaw: Part of our activity since 2007 has been getting ready for Shuttle Transi
tion and Retirement. We have to disposition all of the shuttle assets. That includes all 
the facilities, vehicles, ground support equipment, and various systems. We have been 
working very hard on preparations with the program back at JSC as well as the folks 
at Kennedy. We are estimating that it is going to take about two years to disposition 
everything. It's kind of a bittersweet time because the ultimate plan is that probably 
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in about five years there may be no evidence that there ever was a shuttle facility at 
Dryden. All the stuff goes away, including the buildings. 

The MDD is scheduled to be tom down sometime in 2012, since it won't be needed 
after the last shuttle mission ends and there are costs associated with keeping it up-to
date and ready to support. And, if you really don't need it anymore, at some point it has 
to go away. Thirty-five years ago the shuttle hangar, the Mate-Demate-Device and the 
shuttle logistics warehouse were under construction, and over the next five years they 
will be demolished and no longer exist. It's bittersweet. [Current plans are to retain the 
hangar and some of the other facilities for use by other programs at Dryden.] 

Fedorko: How do you feel now that the space shuttle program is coming to an end? 

Grimshaw: Once again it's bittersweet. The shuttle is the most amazing machine that 
has ever been invented and flown by man, and for the last 30 years it has just been 
amazing to watch it and look at all the things that have been accomplished, culminating 
with building a space station. Sometime after this mission [STS-135] it's really going 
to hit that that's it, there really is no more. It's a difficult time. On the other hand, hav
ing worked in aerospace for many years you see programs and aircraft come and go. 

When I was first entering my career it was an exciting time with B-1 bombers and 
F-16s and F-15s and now you see those aircraft being phased out and F-22s and F-35s 
coming in. There is a life cycle and at times I have a tendency to focus on it and say it 
was great to be a part of that. I think we like to associate ourselves with something that 
is bigger than us and the space shuttle is going to be one of those things for thousands 
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of people in America who can look back and proudly say "I was a part of that." 

Fedorko: Do you feel that the program ended prematurely or it was the right time to 
move on? 

Grimshaw: Yeah, I would have liked to see it continue on. However, given the fact 
that we built the International Space Station and that it is so expensive to operate, and 
it would be neat to see a woman or man on Mars, it's almost like it's time to move on. 
Let's go and let's do something else. Human space flight programs are very expensive 
and while it would have been neat to continue doing shuttle missions to the ISS and 
working towards the moon and Mars, at some point you need to cut the string and start 
moving and concentrating on the Mars mission rather than flying shuttles. I think that 
if we are going to do that then, yeah, the timing is right. If we're not [going to do these 
other things] then maybe we ought to keep the shuttle going a little longer. 

Fedorko: Is there anything else you would like people to know? 

Grimshaw: It is amazing how something like the space shuttle program touches dif
ferent generations of people. For instance, for STS-1 both of my grandmothers were 
out here visiting. It was a really interesting for them. We all had watched the Apollo 
program. We had watched Neil Armstrong and the other astronauts walk on the moon. 
That was really cool, but it was really interesting to try to look at what was happening 
with the shuttle through their eyes. One of my grandmothers was a farm wife, my other 
grandmother was a homemaker and a seamstress. The shuttle was kind of out there for 
them, and then to have them so close by, to hear the double sonic boom, and to watch it 
on TV as it landed was really something. 

My kids grew up with the shuttle. For them it's not as big a deal. They have been out 
to shuttle landings, have been a part of different events at Dryden, such as "Bring Your 
Children to Work day" and interestingly enough, neither one of my kids chose a career 
in aerospace. For them it is more of the same. It's interesting to look at how different 
generations of people view the shuttle program. 
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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-
1 04s, 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 I 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. I 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 ofNAS 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. I 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 0 [Flight Operations]. 
Gelzer: Tell me about your experiences with the shuttle. Lets start, because you've 
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been out here even before the shuttle first flew and you would have witnessed the very 
beginning, with the landings, 
even the ALTs. 

McKay: I got here when 
the T-38s out of Houston 
started showing up and 
the Enterprise hadn't been 
delivered yet. Myself, and 
a guy named Dean Bryant, 
who was a crew chief on 
our T-38s, the Dryden -38s, 
we would take care of those 
from Johnson when they 
came in. As the ALT Pro
gram started really spooling 
up we would get six to eight 
T-38s out here and we would 
take care of all of them. That 
was my involvement with 
the ALT Program. That was 
quite a program. There were 
a lot of people out here a lot 
of people doing different 
things. 

Gelzer: Did you watch each 
landing? 

McKay: Oh yeah! 

MSBLS TESTS ... The Center's Jetstar has been taking part in 

preliminary verification tests o f the Shuttle 's Microwave 

Scanning Beam landing System at Kennedy Space Center in 

Florida . 

Jetstar Flies In MSB LS Tests 
The Center's Jetstar will be System verification is primarily 

returning tomorrow from the initial checkout of the airborne 

Kennedy Space Center in Florida MSBLS/ Jetstar system and the 

where it was flown in system ground stations, along with laser 

verification tests of the Microwave syst ems , to verify that all work 

Scanning Beam Landing System together. The processing system 

(MSBLSI installed on the Shuttle for the data received from these 

runway at KSC. flights is also checked out. 

........... 1!1111 According to project manager 

Bob Baron, it was planned to fly 

five test flights, with about ·12 total 

hours offlight testing. Crew on the 

Gelzer: Where were you during the 5th and final landing? Jetstar for these flights was Don 

Mallick and Ray Young. If the 

systems check out, the Jetstar will 

be returning to KSC in June for 

commissioning tests. 

McKay: That one was for the runway. I was down by 
building 1600, outside.21 

Gelzer: You could see the whole thing? 

McKay: Oh yeah! We didn't miss anything. Those days 
you could move around a little bit; you didn't have quite 

The Jetstar performed similar 

checkout and commissioning tests 

on the MSBLS system installed on 

lakebed runway 17 here in 1976, 

prior to the Shuttle' s Approach 

and Landing Test (ALT) program. 

the security you do today. I think by that time they had brought some ort rop guys m 
from Johnson to take care of some of the T-38s because it had become overwhelming. 
They had so many of them out here we didn 't have enough people to take care of it. 

Gelzer: 1600 was the big Air Force hangar, so you were down there to watch the ap
proach and landing. Any memories of what people were saying around you after they 
watched Enterprise kind of bobble as it came in? 

McKay: We were in a vehicle, there was a few of us mechanics, and we watched it. We 
knew something was wrong. That's all it was to me, it was a glider and an airplane. I 

21Building [hangar] 1600 is a one of the largest aircraft hangars at Edwards, positioned on the taxiway 
connecting Dryden to the base's main runway. 
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really didn't realize at the time it was PIO. We 
just got back in the truck and I drove back down 
to Dryden. It was pretty interesting and we just 
kind of waited for the information to leak out. 

Gelzer: What's your next connection then to 
the shuttle, the shuttle program in general? 

fiction .. After 
B rnovie ab seeing 

l"l.lce Peterso Out a lifting b a Science 
Work ll, Re Ody . 

- at 5 search Ptlot 
PUlling 6 Tnph - , now runs , 
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swagen d caPable of 

Oors. 

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 (I SF). 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 ifl 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 I 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 anI-beam trailer that had the main 
wheels of the shuttle right in the middle. We would load that with 11 Olbs. of pig iron, 
which would simulate the weight of an orbiter on landing. I 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 lake bed 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 1 7, 23 and 15 on the lake bed. 22 It was things kind of like that. 

Gelzer: It was just 11 Olbs or 11 0,000? 

McKay: I' m sorry, it was 110,000 lbs. 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 

22An orbiter often weighed in excess of200,000lbs; 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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sign as far as weight. That is one reason why I called up, but he said "no, everything's 
fine." When I said separate, it is a piston that comes out, a red flag goes up, and a hom 
goes off--you can hear it for miles around because they really want to make sure they 
get your attention. That's when we found out the brakes were dragging. 

So we get out and everybody's looking at this situation and Charlie Baker, being an 
old aircraft mechanic, and me, being an aircraft mechanic, both of us said: "let's go 
ahead and crack the B-nut on that and allow the pressure to dissipate and we'll just roll 
it back to the bam." Wow! You would of thought that we'd just said the worst things in 
the world, because this is not an airplane--this is a space ship and you just don't do that! 

So we waited out there until they brought in an engineer from Downey, [CA] I 
believe. They flew him in on a helicopter. The decision was: to remove the wheels 
out there on the lakebed. So we went to get plywood, ~ inch plywood, which we had 
on standby anyway, to jack up that side and remove the main tires and the brakes and 
then reinstall the wheels to get it back to the shuttle area. I guess that was a good idea 
because then they had virgin brakes to look at and see exactly what happened. Now, 
this brake issue went on for several landings after that, such that those brakes had to be 
removed out on either the lakebed or the main runway. 

Gelzer: The cause being over heating? 

McKay: I don't know what they found out with the brakes. 

Gelzer: This was before they put the drogue chute on? 

McKay: Yes, that was one of the reasons why they did that. Of course then with our 
B-52 "Balls 8," we did the Drogue Chute Program for the shuttle, another Dryden 
kudo. The brake issue became a real problem because, in the early days when you had 
the secret DoD missions with the Air Force and other stuff, Edwards was very happy 
to accommodate whatever you had to do. But when it wasn't their mission they didn 't 
want the runway locked up, and I can understand that. It became a real bone of conten
tion for a while because it took awhile to jack the orbiter up on the axle jacks, get the 
tires off, and remove the brakes. It was about a four to five hour ordeal anyway. 

Gelzer: And at the time Edwards had only one runway and they weren't using the 
lakebed for anything else they wanted. 

McKay: Yeah, that was it. The lakebed was seldom used in the later years. 

Gelzer: What else? 

McKay: By this time we were getting ready for the night landings. We pulled every
thing out of the bag on that. We had an aircraft carrier ball bar set up on runway 22. It 
was something you would find at any naval base when they do Field Carrier Landing 
Practices (FCLPs), when they do simulated carrier landings and they'll fly against a 
ball bar. We 'd brought that up. We were looking at different types of lights for how we 
were going to light the runway. We did that for quite awhile. I believe that it was STS-8 
that Richard "Dick" Truly, who was the commander, landed at night at Edwards. 

Gelzer: Could he see the ball bar or was that just something you guys toyed with and 
then dismissed? 

McKay: We toyed with it then we dismissed it. I don't know why that happened. The 
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Enterprise has 
come to a stop on 
the lakebed and 
several support 
vehicles have 
gathered around 
it in preparation 
for towing it back 
to Dryden. Always 
an inert vehicle, 
there was never 
any need to hook 
up a purge unit to 
the orbiter. NASA 
photo 

main thing were the xenon lights. Those were 8 mill ion-candle power lights. We were 
doing a lot of flights on runway 17 out on the lakebed; this would be at 3 o'clock in the 
morning in the summer. They would bring the Shuttle Training Aircraft (STAs) out and 
fly against it. Bill Dana, one of our Dryden pilots, flew against them a lot in the F -1 04s 
and did the approaches against the different things that we would put out there. 

We would have to have the xenon lights up at 25 ft. on runway 22 because it was 
shaped somewhat like a banana. In order to be able to get over that, you know it's 
15,000 ft. long, at 7,500 ft. it starts moving back down a little bit. That was a lot of fun. 

Gelzer: The xenon lights would actually light the entire runway? 

McKay: Yes, but we had several of them and we had both on each side. We were doing 
this for STS 5 or 6, it was other things that we were doing in between these launches. I 
can' t remember which one it was, maybe STS-7, that it was going to be an early land
mg. 

I had the xenon lights--we only had two trucks of them, one on each side ofthe ap
proach end of runway 22--and I was on the far side checking them out. I get down off 
the truck and we are probably an hour from landing--I believe they had already de-orbit 
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seemed like that to me because, when you were rotating the dogs and unlatching the 
hatch, that's when the pressure would start relieving. The pressure would relieve right 
into your chest so you had to do it real slow because you felt like the door was being 
pushed. You had to be really careful how you opened that. You couldn't do it fast. You 
had to really take your time because the door weighed a tremendous amount. 

Gelzer: What happened to the springs and the ball bearings? 

McKay: They were on the White Room floor. We collected them as well as we could. 
That was a big deal, but evidently it wasn't big enough, because the only phone call 
I got was from an engineer back at Johnson. This guy had such an accent I could not 
understand half of what he said. After about 45 minutes trying to explain to him how it 
happened I finally said: "We are going to need to get together, or I'll just write it out." 
So what happened was, they redesigned it so that all you had to do was have a IS inch 
drive. You push it in there and you open up the hatch. That was the fix- which they 

The Space Shuttle 
Columbia on 
Rogers Dry Lake 
at Edwards AFB 
after landing to 
complete its first 
orbital mission 
on April 14, 1981. 
NASA EC 14 786 



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 I wasn't 
cleared to go in. This time I 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. I 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 11 O,OOOlbs 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. I would report back if there was a problem, and there was this time, I was on the 
north side of lake bed 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. I 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. I 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 twinY 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 6lb 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." 

27Jim McKay, who was an aerospace engineeer and also worked at Dryden. 
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Well, we got it about third of the way back to the taxiway and the orbiter sank. We 
had to bring out the ~ inch plywood. It was like building a pyramid. You had to get it 
up onto the plywood and just keep it rolling and had to keep taking the plywood from 
behind it and place it in front of the orbiter's wheels. That was pretty interesting. We 
got back and I said: "I told you so." They didn't want to hear it; that was too embar
rassmg. 

There was another thing I was involved with that was interesting. We installed an 
inner glide-slope that consisted of a set of lights placed at 1 ,500' down the runway, on 
their left hand side of the runway. Or maybe it was I ,000' past the threshold, and then 
another 500' down farther was one light that stood up I think 15' in the air. I can't re
member all the dimensions, but after they cleared the PAPI lights (Precision Approach 
Path Indicator) and were coming in and they leveled off, they were able to line the 
1,000' with the 1,500' and they knew they were on the right glide-slope. 

All of this stuff came in boxes from KSC. It was all in pieces, and they hired a couple 
people from the unemployment office to help me put all this together. We mounted 
these generators on carts. We went out to the bone yard and found a 12" stainless steel 
tube and did the math, and then we made fuel tanks out of those. r sat all of that up on 
the runway. Nobody, not one person, ever went out and checked the angle of the lights. 
We flew STA's against it when I got done one afternoon and we debriefed at the "of
fice" on 90th and J [a restaurant/bar named Wing and a Prayer] over some beers, and 
they said it looked good, and that's what it was. Now there could have been somebody 
going out there but when I installed it I never had another person with me. It was just 
amazmg. 

Gelzer: Do you remember the SCA departure with the orbiter that had to come back 
because of an engine fire? 

McKay: Vaguely, what year was that? In 1990 I acquired the HARV (High Angle of 
Attack Research Vehicle), F -18 as mechanic. That was a big project and we were just 
starting to install the thrust vectoring paddles on that, so my involvement down at the 
shuttle was starting to rollback. I still went down for about two or three launches in be
tween that. I was on that bird from '90 to '96. Don't even think I was at work or around 
when they departed and had to come back. I know Pete Seidl was concerned. That's a 
national asset. They even had guards around the shuttle carrier aircraft for a long time. 

Gelzer: They use to keep them apart? 

McKay: Yes, for that reason. We had guards on it down here for a long time at night. 

Gelzer: Guards inside of an Air Force base? 

McKay: Yes, right. You never know who is going to belly crawl across that lakebed 
with a peashooter. 

Gelzer: Ed Saltzman use to ride his bike across that.28 

McKay: r know. I was just so fortunate to work on the shuttle program. It was almost 
like the old X-1 days or the old X-15 days; it was new, it hadn't been done, as reusable 
launch vehicle and landing. I had it down, from the de-orbit burn to landing was 59 

28Edwin J. Saltzman came to the center as an engineer in 1954. He lived in North Edwards and rode to 
work on a bicycle, a commute of several miles each way, a ride made shorter if he cut across a portion of 
Rogers Dry Lake, something no longer possible. 
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minutes; I 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. I 
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 I 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 tum 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. 29 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-

29Typically, 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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nated inspectors here 
at Dryden so we used 
our own stamps on 
the shuttle paperwork. 
KSC had a fit about 
that but Charlie Baker 
backed all this up. He 
said: "Why give these 
guys stamps when 
they could be gone 
tomorrow. We might 
have some other 
people there. They 
have their stamps." 
....... ..... It was decid
ed that a bunch of us 
were going to go back 
to the Cape. We were 
going to get trained 
on brake removal, 
which we wouldn't 
of done anyway, the 
hatch opening, the 
cool and purge unit, 
which we never did 
even at the beginning 

Always interested in his 

adopted hometown of Huntsville, 

Dr. von Braun led other civic 

leaders in the establishment of 

the University of Alabama in the 

Huntsville Research Institute, 

the Research Park and the 

Alabama Space and Rocket Cen-

(that was all KSC 
stuff). That's big stuff, that's all these guys did. We 
could have done that if we had spent more time on 
it. You have to remember that all these people at 
Dryden had other jobs here, so whenever the shuttle 
came in, work kind of stopped. 
......... We went back to the Cape. Charlie Baker, my
self, and a bunch of the guys, to get trained. It just so 
happened that that was when the Discovery left the 

Orbiter Processing Facility and went to the Vehicle Assembly Building. Unbeknownst 
to us, that was about the biggest deal in the world because that means it's leaving the 
garage and it's getting ready to go and fly. It was going to get stacked. Well, that was 
party time then. We could not get a hold of anybody to have the paperwork completed 
so we could get trained; everybody was out of contact, doing other stuff. So we went 
to the Cape for a whole week and had a vacation at Cocoa Beach. Now, we went to 
work everyday, but we didn't do much. We tried to do a few things but it just never 
worked. 

Gelzer: Did you get certification? 

McKay: No, we never did. Then, during the Return To Flight, the shuttle was going 
to come in here for that flight and they gave us a quality assurance person that had to 
witness the door opening and all that. That was all brand new. The young lady that they 
assigned to that task had never seen a hatch open before. There is not enough room in 
White Room anyway; there is too much stuff going on. You have a false floor that you 
have to put over the opening. You start with the floors up until you get the hatch down 
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and you got all this stuff around. You've got 
Scott packs (self contained breathing appa
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. 
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 
we are going to do our thing. When we get 
completely done, the crew comes out, they 
all go away, then you and I will sit down 
and we'll stamp the book off." Well, that 
was completely foreign to her. You don't 
stamp anything off after the fact: you do 
it you stamp it. You do it: you stamp it; 
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. 
She enjoyed that. She went along with it. 
She was a good sport. 

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

McKay: Yeah, that was kind ofthe thing. 
If they were really serious about this then 
maybe they should have given us some
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?30 

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 HARV, 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? 

30High Alpha Research Vehicle, an F -18 with thrust vectoring paddles at the exhaust nozzles, and nose 
strakes. 
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the shuttle Enterprise after it separated from the 747 and flew 
down and landed on the big lakebed. Joe Engle was also 
part of the ALT, but not John Young or Bob Crippen, who 
were the first crew to fly the shuttle into orbit and then come 
back and land on the lakebed. Because of the association 
of all the astronauts with the Approach and Landing Tests, 
I knew them. It was exciting to see the shuttle landing on 
the lakebed, knowing that they had actually been able to go 
into space and fly there, then come back and safely land at 
Edwards. It was exciting to have played a little part in that 
program. 

IT'S WINGS DO WHA;] 
McMurry Will b ····Tom 

.1 e the p · 
PI ot on the AD . roJect 

-1 a~rcraft. 

Noffsinger: What did you see in all these fans thousands and thousands of people and 
the National Guard and their helicopters. I mean, when that thing comes to a rolling 
stop and there is this huge collective sigh of relief and excitement. 

McMurtry: It was a special day and anyone who was associated with the program 
or there just to see the shuttle return, felt a lot of pride in our country and our space 
program. Those emotions were finally released and you said: "Wow the flight was done 
safely and they ' re back home. The shuttle really does work. It's a great program. It's 
got a great future ahead of it." 

Noffsinger: Did you work with Joe Engle when he was on the Enterprise and they were 
doing the separation tests? 

McMurtry: Yes. 

Noffsinger: I have his version of what was going on in the Enterprise: you were in the 
747. Describe what you were thinking before, during and after the separation? 

McMurtry: The first time the shuttle Enterprise separated from the 747 was the most 
exciting part of the program because, even though a lot of studies and analysis had been 
done and Fitzhugh "Fitz" Fulton and I, as the pilots in the 747, had done a lot of simu
lation work, there were still questions about whether or not it going to actually happen 
as we expected from those simulations and analysis. We had practiced the descents and 
we'd gone right up to the point where the shuttle would separate, so this was the final 
determination on how it was going to work. There was a very positive, loud thump 
when the shuttle separated. There was always the question of whether the shuttle was 
going to slide back and hit the tail of the 747 or not; we couldn't see tai l but we could, 
after a few seconds, tell it didn 't hit us and then the chase called "clear!" so we knew 
that the shuttle had separated high enough that it could then fly away from the 747. We 
could make a tum and come on back and land at Edwards. Honestly, that was probably 
the most exciting moment in the Approach and Landing Test, to feel and be there when 
the shuttle separated from the 747. 

Noffsinger: If you could delve a little deeper, you are sitting there, you got your hands 
on the yoke and your hearing all this communication going through your ears, knowing 
what's about to happen, you 've been training up to this point, you're just about to give 
it the big test: what are your thoughts? What are you hearing? If you could paint me a 
mental picture of the process of just before you guys make the decision that this is the 
real deal, to it actually happening. Did you look at it as it was flying away, or were your 
eyes buried in the instruments, where you looking at the horizon? 
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The SCA crew 
doing their best 
impression of "hear 
no evil, speak 
no evil, and see 
no evil." From 
left to right: Tom 
McMurtry (co
pilot), Fitzhugh 
"Fitz" Fulton (pilot), 
and Victor "Vic" 
Horton (flight 
engineer). NASA 
E76-29621 

McMurtry: Because we had practiced and prepared for it, the intensity of it requires 
that you focus a 100% on what's going to happen, what you are doing and your part 
to play in it. That masked, I think, a lot of the emotions that some would expect one 
to have. In other words, I wasn't nervous, I wasn't thinking about anything other than: 
"I've got to do this and do what I was suppose to do right." So we went through the 
checklist, and Fitz pushed over and we accelerated. The shuttle crew actually sepa
rated the Enterprise from the 747 but we had to back them up; we could have actually 
separated them ourselves. Everything was tense in the airplane. I think that masked the 
emotions, but once you've done it and pulled away there was a big sigh of relief. I keep 
using that term: "Wow, we did it!" How exciting! We pulled away and the shuttle went 
the other way. We were able then to fly back. We flew over the shuttle as it landed on 
the lakebed and made a flyby. That was exciting too. 

Noffsinger: Did you rock the wings a little bit? 

McMurtry: I don't think we rocked the wings, but it was still exciting to see the 747 fly 
over the shuttle after it had successfully landed on the lakebed. 

Noffsinger: Tell me about the day of the engine fire? 

McMurtry: Gordon Fullerton and I were the two pilots in the airplane [747 SCA) at the 
time. Gordon was in the left seat and I was in the right seat. We had just taken off from 
Edwards and we were climbing up--the airplane didn't climb quickly, it was a fairly 
slow climber because it was very heavy. We had just gotten out over the Boron mine 
and, sure enough, our warning light came on the number three engine. We reduced the 
power on that engine and the light did not go out. We sent the engineer down to look 
at the engine and he could not observe anything at the time, but we felt that there was 
some problem with the engine so we went through the emergency procedures. We shut 
the engine down, declared an emergency, turned the airplane around and came back 
and landed the airplane. The fire warning light stayed on the whole time--until we were 
just ready to land, and just as we were touching down the light went out. So we all had 
a reason to breathe a sigh of relief as the airplane rolled out and came to a stop on the 
runway. 

Noffsinger: What were your concerns and worries about, at the rate of speed and high 
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airspeed it was coming in 
with, something that heavy 
on top of you, was there any 
concern about wobble? Can 
you take me back to what 
thoughts were in your head 
as you were holding on to 
that control as you were 
coming in turning the jet, 
dumping fuel, describe that 
for me. 

McMurtry: Well, when a 
fire indication occurs in an 
airplane, that is about the 
worst thing that you can 
happen because things can 
burn off or burn further and 
cause a wing to actually 
separate from the airplane. 
Lots of bad things can hap
pen with fires; that's just something you don't like to see happen. Even though it was 
associated with one particular engine, that engine could have actually caused a sig
nificant enough fire that the engine could have separated from the airplane; that would 
have created a much more serious handling problem with the airplane. As it was, the 
airplane is a good handling airplane, the engine didn't fall off, the fire was terminated, 
and we were able to turn around and land safely, and again we all sighed a breath of 
relief when we got on the runway. 

Noffsinger: Was there a fire? 

McMurtry: Yes, there was evidence afterwards that there was a fire, but it was not a 
significant fire. They took the engine apart, did a complete analysis and were unable to 
determine exactly caused the fire, but there was evidence that there was fire. So either 
some fuel leak or some oil leak--there was definitely a fire. 

Noffsinger: Tell me your best memory over the entire program of your involvement in 
the space shuttle program. 

McMurtry: It's hard to pin down one flight, the Approach and Landing Tests were very 
exciting because that was the start of the program. We had to demonstrate that the 747 
could carry the shuttle. That was a major goal. But the other part was that we were ac
tually going to separate from the shuttle and the shuttle was going to determine whether 
it was controllable and if it had the performance to fly down and land on the lake bed. 
Just being a part of that on an everyday basis and all the briefings that we attended, all 
the practices, the simulations that we participated in and then to fly the airplane. 

I suppose I could pick out the very first flight that we flew with the 747 with the 
shuttle on top. There was no crew in Enterprise at that time. When we taxied out we'd 
made some taxi tests and Fitz felt that the airplane handled and performed adequately 
to go ahead and make the first take off. I never will forget that Fitz turned, and there 
were four people in the airplane, and shook hands with each of us, and I thought that 
was a pretty emotional thing to do. I get a little emotional when I think about that. Fitz 
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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 7 4 7 and the program. 1 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 aerodynamic 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 1 think one ofthe reasons that I 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 LID, 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 aerodynamically, 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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So the Approach and Landing Test was designed to do just that. It was initially de
signed for about eleven flights, as I recall, and as we flew more and more flights, there 
was indeed pressure from the other end to hurry up and finish up so that those engi
neers could be assigned to the orbital flight test vehicle, and the orbital flight looked 
like it was going to take resources and shorten up the initial Approach and Landing 
Tests. The approach and landing tests were going very efficiently, too, so we were get
ting a lot of data and were able to condense the program from eleven flights down to 
what ended up to be five. 

Wright: Were you involved in all the flights in some way or another? Were you either 
observing or chase planes? 

Engle: Yes. Dick and I, when we were not flying, we normally would be in Mission 
Control here at Houston. The chase planes were flown by a cadre of pilots from the 
Astronaut Office, who were given the task of chase pilots, and they concentrated and 
practiced on chase techniques, joining up, flying formation, optimizing their relative 
position to the orbiter, particularly being able to adjust and maneuver in case there 
were certain things that needed to be observed and verified or confirmed to the crew 
or to ground, whether either a control surface in the right position or that nothing had 
fallen offthe airplane. But then as the flare and the float into landing and a touchdown 
approached, they would verifY that the landing gear in fact was coming down and was 
down and locked, then at that time would call out the height of the main gear above the 
ground as we came in to touch down. 

So, developing proficiency in those areas so that they could do that kind of second 
nature, kind of intuitively or instinctively, and concentrate more on what they were 
looking at and not flying their chase airplane, keeping it in position, was a real impor
tant thing. 

At that time, I don't think we had the radar altimeter working initially, in fact. But 
even when it was 
hooked up, we really 
didn't have confidence 
in it yet. So a visual 
callout on how many 
feet off the ground the 
mam gear was, was very 
important. Because in 
the shuttle, you were 
so high off the ground, 
with not a lot of visibil
ity out those windows, 
you had no feel for how 
far off the ground your 
wheels were, really; you 
just didn't know. So it 
was a big help. 

Wright: While you were 
in the Mission Control 
with Dick Truly, what 
were some of the duties 
that you had? What 
were you looking for? 

The Approach 
and Landing Test 
crews pose for 
a picture in the 
nozzle of one of 
the Space Shuttle 
Main Engine 
(SSME) mockups 
at Dryden. L-R: 
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Fred Haise, 
Richard Truly, and 
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Engle: Primarily systems fai lures 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, I 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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because we had very little time to get data. We had about a minute and a half to get data 
and then, well, the rest of the time was flare and land, to get the gear down and touch 
down. 

Wright: Did you land on both the dry lakebed as well as on the concrete? 

Engle: I landed only on the lakebed. The last flight, the second flight, tail cone off, Fred 
Haise and Gordo [Gordon Fullerton], the flight was set up to land on the runway, and I 
think one of the reasons was we had been able to gather enough, certainly the majority 
of the flight test data parameters that we needed for confidence that the wind-tunnel data 
was good and the analysis was good on the airplane, so we were able to get a lot of data 
on Free Flight 4. 

Free Flight 5 was dedicated and designed as a demonstration maneuver that we can 
land the orbiter on a runway, and that was really the only purpose for Free Flight 5. So 
Fred and Gordo were set up to land on the runway. 

Wright: How much did you and Dick Truly and Haise and Fullerton exchange informa
tion? How were you able to share the lessons learned from each of the crews with the 
other crew? 

Engle: We would debrief, get together for sessions in the office and, if necessary, go 
to the simulator to show or demonstrate things that had happened or we thought had 
happened on the flight so there were no surprises for the next crew. There weren't a 
lot of flights, really, to pass that information on. A lot of times, the first time you see 
something in a flight, you're not sure what it was you saw or just how to describe it. We 
didn't have the luxury of that, really, because Fred and Gordo had a flight, tail cone on; 
Dick and I got the next one, and then Fred and Gordo flew the third one. 

The third flight, really, was to engage the autopilot and to give the autopilot as much 
time to control and watch its reaction and correction to offsets on the final glide slope, 
and that really had no application to what Dick and I were going to do on the subse
quent flight, the tail-cone-off flight, where we came down very, very steep and got the 
data with the tail cone off. 

So, basic characteristics as far as handling, response of the vehicle, we were getting a 
pretty good feel for that through the simulators, both the ground-based simulators and 
the in- flight simulator, the Gulfstream G-2. So we did exchange what information was 
important. But each mission was a little unique during ALT [Approach and Landing 
Test]. 

Looking less 
impish in a more 
formal pose, the 
SCA crew sits 
around the SCAI 
orbiter model. 
From I tor: Tom 
McMurtry, Fitzhugh 
"Fitz" Fulton , and 
Victor "Vic" Horton. 
NASA E76-29620 



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 I 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 20 II . 

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: I 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. I 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 - I 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 Yz 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 tum 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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We also got involved here with the landings of the first [orbiter] and for the landing 
at night coming back from orbit here at the center. 

Noffsinger: Tell me about lifting bodies? 

McTigue: I was project manager for the lifting body program, the heavy weight lifting 
bodies. Dale Reed was project manager for the lightweight. The heavyweight lifting 
bodies were developed by two different groups in NASA; the M2-F2 was designed by 
Ames, and the HL-10 was designed by Langley. They were built by Northrop Corpora
tion. We actually took the vehicles after they were built and put them up in the wind 
tunnel to test out their characteristics, at Ames, and they were supposed to be able to 
tell us about their flying characteristics. They were small enough that we could trans
port them on the highways. 

Noffsinger: It must have caused a lot of attention? 

McTigue: Well we covered them. The Air Force had the Martin Corporation back in 
Baltimore build the X-24A.32 After the X-24A got delivered here I happened to be on 
a trip back to Wright Field and was talking with their program managers back there 
and they had an X-24B shape 
which had a higher L/D.33 

Now, the basic lifting bod
ies that we had had a landing 
profile that was kind of heart 
shaped, enabling the lifting 
body to fly to and land within 
in an area the size of Cali
fornia, not much more than 
California. But the X-24B 
had a size that would land 
in about 2/3 the size of the 
United States, so it had much 

PIGGYBACK SHUTTLE flight testing is nothing new to some 

retired Center employees. Then US Army Major Jim Love is 

pictured here in front of an odd combination found after WW 11 

in Europe. Results from this type of air launch were 

questionable then, too . 

32Eventually Martin Marietta Corp. and then Lockheed Martin Corporation, through a series of acquisitions 
and consolidations. 

33Wright Field is now known as Wright Patterson Air Force Base, Dayton, OH. 
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The orbiter and tow 
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down the taxiway 
at Edwards. NASA 
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more flying capabilities and landing capabilities then what our present vehicles have. I 
wanted to do the flight test and I convince Paul Bikle we should do that, and we went 
back to headquarters and Fred Demerrick, who was the manager at headquarters for the 
lifting bodies, thought it would be a good idea and decided to go in half with what the 
cost was going to be to modify the X-24A into the X-24B. 34 

Actually, the X-24A sits right within the X-24B. I mean it's still there and it's still 
within it. It was going to cost a million to modify. I had $400,000 that I had saved 
aside--I could hide money back in those days, nowadays they make it harder to hide 
but you can hide it if you are resourceful enough. In any case I had $400,000 and Bikle 
knew I had it, and so did Fred Demerrick. We decided to transfer that to Wright Field. 
Well, Air Force headquarters were reluctant to have it done. They didn't necessarily 
want to have another airplane, but the people at Wright Field wanted to have it done 
and of course I wanted to have it done. I told Paul it was time to MIPR the money to 
them. 35 So I MIPR'd the money to them, and I got a call from Air Force headquarters, 
this guy must have had a few drinks before he called me. He said: "God, what are you 
trying to do, get me fired?" But that wasn't the case, they decided to go ahead and fund 
it and that's how we got the X-24B here, just because we funded half of it and the Air 
Force funded half of it. 

Noffsinger: The first time you saw the Enterprise what did you think? 

McTigue: I saw the Enterprise many times. The first time I saw it was in the assembly 
fixture over at Palmdale, and it was just a tremendous sight to see, a new space ship 
taking place out there at the Rockwell facility. To me it was a very awe inspiring expe
rience; I was awestruck by the size of it and the capabilities it was going to have. Here 
you were going to have capabilities to have five or six people on board and the capa
bilities of working in the cargo bay area. I mean, it was tremendous to see what they 
were trying to do. Johnson Space Center spent a lot of work and Rockwell has got to be 
commended for the work they did to build these airplanes that were originally designed 
to have 100 flights each. There were three of them and there was suppose to be 300 
flights they could possibly get out of them, but of course they lost a couple and they 
built some too. To me it was very inspiring because I learned a lot from Donald "Deke" 
Slayton. I worked directly under him here. To get the knowledge from the astronauts 
and all they had gone through to me it was inspiring. 

34Paul F. Bikle was the center director at the time. 

35Military Interdepartmental Purchase Request. 
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Noffsinger: Tell me about the day you saw Enterprise 
roll out, were you there? 

McTigue: It was a pretty exciting time period. They 
had a lot of people there, a lot of press. It was a time to 
remember, seeing something like that happen. I always 
felt teamwork or camaraderie because I felt we worked 
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as a team at Dryden. Everybody knew each other's families. You know, you talk about 
safety here and all the stuff they go through for safety; back when I first came here it 
was NACA (it wasn 't Dryden it was the High Speed Flight Station), we all thought 
about safety because we knew all the pilots, their wives, you knew their kids. You knew 
that when they took off and you signed off on that airplane it was your responsibility 
to make sure they had the best airplane they could possibly have to fly. We took safety 
very, very seriously. We didn't have check-off lists by the thousands; we didn 't go 
through committee after committee after committee. We just hired people who knew 
what their job was and let them get their job done. We trusted in people, we didn't trust 
in procedures. 

There was a lot of teamwork on the shuttle program. It was bringing people from all 
across the country, from Kennedy from Johnson from Marshall together; they had so 
many people involved that had to work together. Now, in the beginning there was a lot 
of anxiety that we weren't going to work together, but when people got to know each 
other, and could trust each other, now that is when the work began. That's when the 
work got done when people started to trust each other. 

Part 2 

Peebles: Can you describe your involvement with the ALT flight test? 

McTigue: Okay, well my involvement started back in a lot of ways. "Ski" Markey and 
I came up with the way of getting a shuttle here to begin with. We came up with the 
cross-country roadway up lOth St. East, which is now called Challenger Way, then 
through the West Gate, which you couldn 't come through now the way they got it. They 
got it all barricaded, but at that time we came through the West Gate and on in to Ed
wards and on to the flight line. 

Peebles: You were taking the shuttle down a city street. Did you have to move telephone 
poles, stop lights? 

McTigue: That's part of what Ski did. He went through the city government and found 
out what the restrictions were on the streets. We had to move certain telephone poles 
and light fixtures and stop signs and stuff I ike that out of the way. Some of them were 
removed temporarily and put back up after the shuttle went through but most of them 
were redesigned to be out of the way for the shuttle for the future. There was quite a bit 
of extra work that had to be done. Actually, making a new roadway down through a long 
western end of Edwards Air Force Base wherever Challenger Way stopped and there 
was dirt road that was essentially hard packed and made capable for the trailers and all 

36 All but one of the shuttles, Endeavour, were moved overland from Palmdale to EdwardsAFB, requiring 
extensive modifications be made to the roadways each time. By the time Endeavour was built the Orbiter 
Launch Facility had been relocated from Vandenberg AFB to Plant 42, in Palmdale, which not only 
facilitated loading the shuttle directly onto the SCA, it enabled other orbiters to be cycled through the 
Palmdale faci lity for updates. 
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the heavy equipment to go over it.36 

Peebles: Where there any particular unusual things that had to be done such as rein
forcing manhole covers and things like that? 

McTigue: That was all taken care of by the City of Lancaster. They took on the job of 
making sure the streets were going to be safe for the kind of load going over it. 

Peebles: Once each shuttle arrived at Edwards, at Dryden, it was lifted up by the Mate
Demate-Device and then attached to the back of the 747. What were some of the things 
that were involved with building it? What was your part in it? What were the structural 
requirements? 

McTigue: All the requirements for the Mate Demate Device were established by KSC 
and then overseen by the contractors that were assigned by JSC. So those communica
tions that had to be established between JSC and KSC, sometimes they were friendly 
and sometimes they weren ' t. There were a lot of communications that occurred. 
Dryden didn't have as much control over some ofthis that we would of liked to have 
had. 

Peebles: What are some of the unusual aspects of building it, the tolerances, and things 
like that? It looks like a skyscraper skeleton. 

McTigue: Basically that's what it was. It was a very strong steel structure that was put 
together to be able to lift the shuttle, which weighed quite a bit heavier than anything 
we had tried to lift before. Along that lines we had to build other things; we took over 
a hangar up at North Base, and that hangar had to be completely refurbished inside 
and out with rooms. We had conference rooms. We had office spaces and so forth 

37NASA took an existing, large, unused hangar at North Base, not far from Dryden's shuttle area, and built 
an office complex within it to accommodate shuttle related personnel from Dryden, JSC, and KSC that 
were working on site. It became a building within a building. Prior to this there had been only a handful of 
trailers located in what is now Area A, the shuttle area, which was insuffi cient space to accommodate the 
massive influx of personnel from the three NASA centers, not to mention the various contractors, as the 
shuttle program geared up for first launch. John Booksha, Oral History Interview with Christian Gelzer, 
June 2010, NASA Dryden Flight Research Center. 
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Peebles: Anything I've missed? 

McTigue: Well, I think the enormity of the crowds that came to see the shuttle land was 
something we didn't anticipate. We didn' t anticipate so many people being involved 
and interested in it. We had a lot of space set aside but we added more space, as you 
know, to the west of us, here up on the hill , that wasn't there for the first flight. That 
was one of the things. 

l think inspection of the shuttle in space was something we didn't think about, that 
came about because of accidents. 

Peebles: From a technological point of view could you draw the line between the early 
X-planes, the X-1 5, the lifting body, and the shuttle? 

McTigue: Well, you have to look at what the early airplanes were designed to do. The 
first one, the X -1 , was designed basically as a 50-calibur bullet that would break the 
sonic barrier. They knew a 50-calibur bullet would break the sonic barrier because you 
heard it every time the vets were out here in the range. I heard them in the Marines 
when they were firing them. So you heard the sonic boom way earlier then we did fi
nally when the airplanes did them. Then the next series of airplanes extended the speed 
range. We were basically looking at the speed range and the handling qualities. The 
Phase ll 's went to Mach 2. 

The X-15s obviously went on up to Mach 6+ and altitudes above 350,000 ft. The 
first X-planes didn 't go over 80,000 ft. or so, so there was a big difference technol-
ogy wise. The X-15 had to have a pressurized cockpit for the pilot. The other airplanes 
didn't because they didn't go that high.41 The shuttle had to go out in to space, which 
was basically a vacuum, and so the structure and the building of airplane had to be very 
precise so we didn't have leaks. We had all kinds ofleaks in the X -15. I was constantly 
repairing leaks on the X-15's cockpit to keep the pressurization right. They did that all 
in testing at different stages of building the shuttle so that when they finally went in to 
space they had a very tight airplane that wasn 't leaking. 

The development of the engines was an entirely different thing. The X -15 engines 
were developed over hard lessons. We had lots of failures with the X- 15 engines. The 
shuttle engines, when they were finally developed, turned out to be excellent. They 
haven't had any problems with the shuttle engines through all their flights. Rockwell 
did a tremendous job in developing the rocket engines for the shuttle. 

It's an entirely different world now. Everything now is digital; back then, when we 
first started with the shuttle it wasn't all digital-it had a lot of analog work. But it 's pro
gressed and they 've got the glass cockpit now that they didn't have at the beginning. 

Peebles: When I do the tours I tell people that when the X-15 project started there were 
biomedical experts who weren't sure a person could function in weightlessness for two 
whole minutes. 

McTigue: That's correct. There were a lot of medical people involved right from the 
beginning on the X-15 and their thoughts were that the pilots weren't going to be able 
to take the stress of the accelerations, the pilots were not going to be able to take sitting 
in that environment for any length of time. They were proved wrong but they were 
proved wrong by a lot of discussions and unfortunately people were coming up with 

41 ln the I 950s pilots who flew above 50,000ft invariably wore partial-pressure suits; by the time of the 
X-15 they were wearing full-pressure suits, virtually the same suits as the Mercury astronauts. 
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ideas that had been proven wrong by other people who had been to altitude by balloons 
and so forth. It was hard to convince them and they had voices in Congress that made 
us do extra things that we didn't want to do but we had to in the long run. We got the 
job done. 

Peebles: I want to talk a little bit more about the uniqueness of the MOD. I've heard 
that it was designed to be portable .. . 

McTigue: Well, the first design they talked about was only making one of them and 
moving it from site to site, which was a [stupid] decision. The one that we have is defi
nitely not a portable one. People have ideas and portable was one of them. I think they 
have a portable one, at Palmdale don't they?42 

Peebles: That has been removed. 

McTigue: Oh, it has. Okay. 

Peebles: As the shuttle is in the MOD and the SCA gets involved, can you walk me 
through maybe a day in the life of working that scene? 

McTigue: Well, you go through a lot of time in the Mate-Demate-Device getting it 
ready, testing it, making sure it is structurally tested before you do the lift. They had 
heavy weights that they lifted and tested everything out with. They tested all the instru
mentation on it to be sure that they were recording all the weights and they didn 't have . 
anything off balance some place, and then on the day of the lifting they had inspectors 
at all levels looking at the mechanisms as [the orbiter] was being raised, making sure 
nothing was going wrong. That was all prearranged and people knew what their job 

42The Orbiter Launch Facili ty, or OLF. 
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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 I was very anxious. Is 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 I 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 RichardT. 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.43 During his career he worked on aerodynamic loads testing of the shuttle 's 
thermal protection system, the F -1 8 High Angle of Attack Research Vehicle (HARV), 
and aerodynamic flow on an F-Ill , and F -14, and an F -15 , among other things. He 
flew as flight engineer on the center's SR-7ls 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 (SOFIA). 

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 

43See 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). 
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be really big test articles. They won't necessar
ily fit in a wind tunnel very well and could you 
guys help us?" 

Not too long after that we did a rain erosion 
program, and again, that was because they 
got a little too close to some rain [on a ferry 
flight]. This was pretty early in my career. I 
served as the principal investigator and the 
chief engineer for that project. We ended 
up flying tiles on our F -15 and an F -104, 
from six locations on the shuttle that were 
deemed to be subject to fairly high loads or 
were critical. We flew the thermal protec
tion system tiles that represented areas like 
the window post around the windows for 
the crew, the leading edge (they were called 
J-tiles), we flew them, we flew the leading 
edge ofthe vertical tail, and some trailing 
edge tiles. There was a tile called the "close 
out" that closed the area out from behind 
the reinforced carbon-carbon and transi
tioned into acreage tiles. We flew all these 
tiles and actually simulated, not in time 
but in air-loads, the loads they would see 
during a launch on the shuttle. We actu-
ally flew them to 1.4 times that of the load 
they would see during a shuttle launch. 
We actually over tested them. And it turns 
out that some of the tiles that we flew had 
very low margins and had to be beefed 
up or strengthened before the actual 
shuttle flight STS-1. 
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We finished the air-loads test and then 
later, on another flight down to Ken
nedy with the orbiter itself on top of the 
shuttle carrier aircraft, they got a little 
bit too close to some thunderstorms and 
flew through the edge of some rain with 
the orbiter. When they landed at Ken
nedy they noticed that some of the tiles 

H h lg t research conducted here 
demonstrated that the . new w1ng 
shape allowed the aircraft to 
operate more efficiently. 

had been damaged by the rain itself. That prompted 
yet another test project to actually try to quantify what damage flying through rain with 
the vehicle would cause. So we did some testing out here, and part of the reason the 
test came out here was that we had the relationships with the engineers at Johnson from 
the earlier air-loads tests. But there was also a tanker that was set up actually for icing 
tests here at Edwards. It was essentially a refueling tanker that had this big ring on the 
back of it that would spray water out and for normal icing tests it would turn into ice, 
but it could also be used for rain. It could create rain out ofthis ring. So the idea was 
that we were going to fly behind this ring and allow the water that came out of it to 
impact the tiles and see what damage was caused. We started the tests and we had a 
fixture on the bottom of an F -104 that had the thermal protection system tiles mounted 
at different angles so that when the rain hit it we could simulate the tiles that were 
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parallel to the rain or that were perpendicular to it. The tanker put out as much water 
as it could and went as fast as it could and there was no damage to any of the tiles. We 
were scratching our heads trying to figure out what happened, and I was kind of seeing 
my career flash before me because, here we designed this real expensive experiment 
and it wasn't working. It turns out that, not unlike this week here in the desert, we had 
a rainstorm come in and we actually had the tanker schedule but we cancelled it. We 
said: "well, we are going to go out and fly in some real rain because we've got it." The 
instant we hit rain the tiles almost exploded. So of course 1 was very relieved because 
the experiment, the text fixture project we put together, worked. But we were curious 
why the tanker here at Edwards hadn't worked, and actually kind of a spin off, kind of 
a side thing from the project, we found that the tanker didn't work correctly. What was 
happening when the water was coming out of the nozzle on this ring was that the air
flow was basically sheering the water, and there were no droplets coming out, just mist 
so it wasn't actually representing rain correctly. After that they shut the use of the ring, 
or that water spray, down. 

Those tests helped the operational team establish some of the launch and landing 
limits for when the shuttle took off and when the orbiter came back in. We did some 
work on the Return To Flight and we did drag chute qualifications here with the B-52, 
so before the drag chute flew on the shuttle it was qualified on the B-52.44 

One of the other projects that Dryden supported was the Solid Rocket Booster recov
ery parachutes, and we had what we all lovingly referred to as a blivit that represented 

44The drag parachute was initially part of the orbiter but was dropped from the list of flight components 
before the launch of Columbia. Following the loss of Challenger and the down time the drag chute was 
revived and became a permanent feature of the orbiter, used to help slow the shuttle after touchdown. 
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the mass of the solid rocket booster after it had burned out.45 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 halfway 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 250,000-300,000.46 They had people 
on the far side of the lake bed that could drive their cars in and could park out there, and 
then they had the YIPs 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 lake bed for crowd control because people wanted to 
run out and go greet the orbiter and of course they couldn't do that. 

450ne of the definitions for a blivit is 'something that is hard to describe.' 

46Later 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, 20 II, 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. I was on the wash rack at 
Vance Air Force Base, washing airplanes. I 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 I moved a lot. I went to Houston and 
worked with NASA on T-37s and T-38s. I 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.47 

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 I took over, and that was '81. 

Gelzer: Tell me about your job? 

Seidl: My job; I 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. 

47The 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, 20 I I. 
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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.48 Let me see ifl'm right here. 1 think the Challenger 
was '86 and then we got the airplane in '88. That's when we got 911.49 

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. I think it was at Palmdale but they actually moved it around, like I say, if some
body wanted it--ifKSC (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. I 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 ofthis 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 I 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 tum-a-rounds were like three days or so. 

Gelzer: Once it was here it would take three days to tum 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 

48Report 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. 

49"9 11" is a contraction of the airplane's full registration: N9ll NA. The first Boeing 74 7 SCA had tail 
number N905NA. 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. I 
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 Hom 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 tum 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. 5° 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 tum-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 oflucked 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. 51 We were 

50The 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. 

51 KSC 's Shuttle Landing Facility (SLF), a single runway, carries the FAA identification code X68. 
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waiting there. We would get all the logistics set up, the tug and the stair trucks and all 
of that stuff ready for them. That was our job that time, so I really lucked out because 
they said it was really miserable. The wind was blowing, the gypsum was all over--it 
was really a mess. They were finding stuff in this equipment for years after that. They 
would take something apart and the gypsum would be inside of it. 

Gelzer: The year you came, or was it the next year that NASA sent Enterprise to the 
Paris Air Show? 

Seidl: That was a real fun trip. Before we even went they decided that they needed a 
missile defense put on our aircraft, so they had a team from Boeing come out; it took 
them about a week and they installed an infrared missile defense. It was quite a job. 
Back then it was supposedly a secret. They told us: "don't tell anybody, don't tell 
anybody what they are." So we kept it a secret; we were trying to. After we got to Paris 
Air Show all of the refuelers were asking us what those were. We had to tell them they 
were directional lights for in-flight refueling. We didn't even have in-flight refueling on 
the airplane so that was a farce, but we went along with it. We left here and had to go 
way up north and across to get over there because we didn't have very long range with 
the orbiter on the back, 1,500 miles I think was probably our max - pretty short legs. 

Gelzer: So you went Newfoundland, Canada, Iceland--

Seidl: First we went to Colorado Springs, Colorado- I guess this was a show-and-tell 
before we started our trip, and then to Wichita, Kansas, Wright Patterson Air Force 
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Base, Ohio, Goose Bay, Labrador, then to Keflavik, Iceland, which is really a fun place: 
they said there was a woman for every tree--of course they dido 't have any trees. 

Gelzer: How long did you stay at these spots? 

Seidl : We didn't stay very long. We ovemighted at a lot of them but some we didn 't. 
Some of them were just a gas-and-go. Keflavik, Iceland, was a gas-and-go, but Fair
ford, England, was the next stop. These people were crazy. NASA sent a whole bunch 
of PR stuff with us and they gave us these little pins, shuttle pins. As a matter of fact 1 
got one here. Anyway these pins were like gold. The English thought they were worth 
a Bobby's uniform. 52 When we went out ofthere they gave us five or six full uniforms, 
the hats, the pants, the shirts. Most of them had to go home and said: "I'll come back; 
I'll come back and give you those." It was quite a show. They were great people. 

England was really a nice place. After that we went to Bonn, Germany. We had a 
good time there. They really treated us nice in Bonn. They went overboard. Gosh, we 
went bar hopping that night and couldn't buy a drink, those people were so friendly. 
Shots for everybody; it was a fun time but we all felt like hell the next day. 

Then after that we made it in to Paris. In Paris we were just supposed to display the 
airplane. There weren't supposed to be any flights at all in the show. Well, Joe Algranti 
was in charge. He was the director of operations at Houston [JSC], flight operations. 
Anyway, he decided he wanted to fly it, so we started flying. We flew three flights on 
the 27th, 28th, 29th of May. The people just loved the flights but they hated us because 

52"Bobby" is the vernacular for British policeman. 

109 



it was such a cramped area in the parking space where,-.--::~-:-------
we were. These vendors would have to move all their 1 N 

ew hours for tours of 1 
the Dryde n Fr h little tents and everything when we went by, so we 

were very unpopular. They got over it finally but it 
was pretty trying. 

Gelzer: What was the perception in terms of the at
tendees at the Paris Air Show? 

Seidl: It was outstanding. Whenever we flew there 
were people who would follow the airplane. When 
we were taxiing they would just be walking beside 
it. It was just unreal. I don't know how they got all 
those people in there but they did. 

Gelzer: Did you have to work the airplane? That 
is, were people coming in to the airplane to look 
at it or just staying on the ground? 

Seidl: Actually, we were over on the airfield part. 
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We didn't have too many tours there. We did have some, the YIPs, but 
the public couldn't get in it. I think that was a security concern. We had a lot ofVIPs. 
What was funny in Paris were the maintenance people: they wouldn't let us drive their 
tug--because of insurance reasons they told us. We said: "Oh, okay, but we would like 
to tow it ourselves." They said: "no, you can 't do it- insurance." So we let them tow it. 
The first time they towed it they towed it into the mud. I don 't think any of them had 
towed a big airplane before. 

Gelzer: I was going to say I would assume they would need 747 experience to tow that. 

Seidl: We thought they had big airplane experience but they turned too sharp and got 
it in the mud. First time was enough: we said, no, we'd towed it from then on, but they 
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really raised heck. 
While we were over there, Joe Algranti decided we'd stay downtown. Le Bourget 

Airport is way over on the northeast side ofthe town and we were miles and miles 
away from there. So every day we had to drive from our hotel to the airport. The em
bassy there gave us some real nice cars. We had black Mercedes Benzes and I thought: 
"boy, this is going to be nice." But when you start driving in Paris all these little bitty 
cars are honking and honking. Every time they want something they honk. Anyway, 
we're driving these black Mercedes trying to get over there and oh, my gosh, it was 
like a swarm of bees; you couldn't hardly move- the car was big compared to most of 
the cars over there. It was a nightmare. Of course, I was the designated driver. 

They were having student riots while we were over there. Our hotel was Hotel Lux
embourg and the Luxembourg Gardens was right by there and it was a big hangout for 
students. Anyway, they started charging them more - their student fees went up so they 
were rioting. It was just unreal. These cops would come on their little motorcycles and 
they had two people on a motorcycle, one of them had a big old whip kind of thing and 
they would go around after these students. We were going to a bar down the block from 
there and Tom McMurtry, one of the 747 pilots, got with these students. It was funny
-he just disappeared. Pretty soon we were all in the bar there and Tom came in and he 
stunk to high heaven and I said: "Tom, what do you got on you?" They tear gassed him 
along with the students. They were after these students and they tear gassed Tom. He 
came in and then the bar guy got kind of uptight. He was worried about them knowing 
Americans were in there. He thought maybe some of those students might bother us so 
he asked us to kindly leave. We went back to our hotel down the block. 

Gelzer: How long were you in Paris--for the entire air show? 

Seidl: Yes, throughout the entire air show. We left a little early, actually the day before 
the air show was over, and went to Rome. Rome was just a one-nighter thing. We had 
to fuel the airplane and get it ready so we were pretty late, so we had this taxi driver 
that was taking us to our hotel. This taxi driver was a great guy. He was really nice. He 
decided, seeing as we were just going to be there one night, he would show us around. 
He took us to the fountain ofTrevi I believe it is, and then by the Coliseum. We saw all 



that. We enjoyed it, and then he showed us a good place to eat closer to the motel. We 
ate there then walked home--had a great time in Rome. 

Gelzer: Was the airplane on display the next day? 

Seidl: Not at Rome. 

Gelzer: What was the reason for going to Rome? 

Seidl: I guess they just requested us to come. 

Gelzer: Did you get there during daylight so people could see it? 

Seidl: Yes we did. As a matter of fact, you can't fly with the shuttle at night. No night 
landings with the orbiter. 

Gelzer: Who would look after the airplane when it was on the ground at some of these 
airports like in Rome or in Bonn? 

Seidl: Actually they had NASA security. They usually have a NASA contingent, it 
would be like two or three people, but then the security for the bases we landed at usu
ally guarded the airplane. 

Gelzer: Did you always go to a military base? 

Seidl: Yes, we always went to a military base. 

Gelzer: Except for Paris, you were always at a military base? 

Seidl: Actually Le Bourget (Paris) is military too. The military base is where they have 
the air show: de Gaulle Airport is several miles away. That caused us trouble, too. For 
the first flight at the Paris Air Show we got a French colonel to fly with us so he could 
show us how to go and how to stay out of the traffic zones around de Gaulle. This colo
nel got in but evidently he had a mind of his own and he went too far out. In the paper 
the next day it said 'NASA breaks periphery of air show'; we got out of their little box, 
so that was a big stink. It was like we really messed up. 

Gelzer: What altitude were you flying at? 

Seidl: Well, it was pretty low. They usually fly a couple thousand feet. 

Gelzer: Just a couple thousand feet so people can see things pretty clearly ... 

Seidl: Yeah, I think that colonel ... I don 't know if it was in the translation or what, but 
we got outside of this area. When we got to Italy they said we could fly anywhere we 
wanted to. 

Gelzer: Did you tour the city before you landed? 

Seidl: Yeah, fly over? Yeah we sure did. 

Gelzer: And I guess the same thing on departure? 
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Seidl: Yeah pretty much. We'd fly around and let everybody look. It was a lot of fun, a 
lot of people. It was just amazing. 

Gelzer: Did you run out of pins to give away? 

Seidl: No, they gave us thousands of those pins. My gosh, we had so many pins I think 
we even came home with some. I was really amazed at all the stuff they give away but 
they had a lot. 

Gelzer: And you flew--unlike taking an actual orbiter back to Florida, which required 
everybody to fly on a Pathfinder--you flew on the 747 with everybodyY 

53 With active shuttles returning to the Cape, NASA arranged for a Pathfinder to fly ahead of the SCA by 
about 100 miles, to look for any kind of weather for the SCA and orbiter to avoid. This was because on 
the first trip to the Cape with Columbia the orbiter not only lost a number of tiles but encountered rain, 
which caused a shocking amount of damage to the tiles. The Pathfinder sought clear, cloudless skies to fly 
through and deviated around all other conditions; the SCA fo llowed suit. 
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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. 54 

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 ofus had a set and I wore mine a long time for Hallow
een, my Bobby hat and my Bobby suit. It was really nice. 

Taking offfrom 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 offunny 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-ails. 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 pi lots 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? 

54 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. 
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Seidl: No, no they didn't even know there was a limo there. I 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 I guess it was okay. I 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 I'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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put it back on the barge and then went around to X-68 and dropped it off over there on 
the barge. 

Gelzer: How did they take the Enterprise off the 747 in Mobile? 

Seidl: Well, you know they have the recovery ships and everything for the boosters so 
they have a great port there so they just used the same place. 

Gelzer: Yeah, but how did they take it off the airplane? 

Seidl: With cranes, portable cranes. 

Gelzer: They brought in some cranes and the actually did like they would have had like 
they did at STS-3. 

Seidl: Like they did at White Sands. 

Gelzer: Then how did they get Enterprise to Dulles? 

Seidl: We picked it up at Florida again, X-68, and took it over to Dulles and that was 
just a one-hop thing. We left it at the Smithsonian there and there they had the portable 
cranes.55 I think Nicholas Cranes, they do all the lifting, they were there. It was kind of 
a fun trip. I had a lot of relatives there and they came out and looked at it. They were 
really amazed at all the big fittings and all the stuff they use to pick up that orbiter. 
They were just amazed. I was glad they got to see because my uncle passed away not 

55Smithsonian Institution's Udvar-Hazy Center at Dulles Airport in Virginia. 
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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 I call it. It was a tough, tough 

trip. I 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 tum 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. 56 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, I 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, 1 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 ofEl 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. 

56 Endeavour 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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Gelzer: When you were flying on the double ferry did you guys land at the same bases 
for fuel? 

Seidl: No, no they wouldn 't let us get together at all. As a matter of fact, I was in 905 
and we went to Dyess AFB [Abilene, TX], and the weather was really, really bad dur
ing that time, and of course 911 ran into the same thing. They ended up going to Altus 
AFB [Altus, OK]. So they were in Altus and we were in Abilene. We were sitting there 
pretty good because we didn 't have to run the purger or anything like that because the 
shuttle just came out of Palmdale. 57 

Gelzer: So you could actually fly on the SCA instead of the Pathfinder? 

Seidl: Right! And we did, but the guys that went to Altus had to keep the purge units 
going all night long because it was cold weather and it was really a mess. They were 
having such bad weather they were expecting hail so they had to put it in a hangar. The 
Air Force at Altus got them a hangar--that's a big hangar. I forget what it is like--68 feet 
tall or something like that. Anyway they found a hangar and got them into it, but they 
had to keep the power on all night and it was really rough for them. When it reached 45 
degrees they would have us start all these purge units and all electrical power and all 
this stuff to keep the orbiter at a constant temperature. 

Gelzer: To keep the orbiter warm? 

Seidl : To keep the orbiter warm. Yeah, right! That was really, really, really hard. 
After the four days were up we took off and we went to the Cape. On the way to Cape 
Canaveral, instead ofX-68 we landed at Cape CanaveralAFB, which is real close. It's 
just down the road. So we flew over there and on our way, it was kind of funny, they 
wanted us to fly over the capital, Tallahassee, Florida, so we flew over Tallahassee 
and people were running out of the capital buildings and all. I thought I saw Jeb Bush 
[governor ofFlorida] waving, I think I really did. I tell you what: you could see those 
people. It was really funny. Anyway they were like little rats coming out of buildings. 

We finally got in there, and then we had to wait for 911 to land at X-68 and offload. 
They went to Barksdale AFB, Louisiana, to Eglin AFB, in Florida, and then they stood 
by at Eglin and waited for the weather to clear and then they snuck into X-68 . So they 
were off loading and we was waiting over at Cape Canaveral; they had to finish be
cause there wasn 't enough room for both airplanes and both orbiters. After they off 
loaded it, they flew the airplane over to Cape Canaveral and then we took the other 
airplane, flew it over and off loaded it and then they took off the next day from Cape 
Canaveral and we took off from X-68 back home. 

Gelzer: How long does it take once you take an orbiter back to Florida to unload it 
from the SCA? 

Seidl: Well, sometimes it takes quite awhile, but it usually takes one night or one full 
day before they can get it off of us. It takes quite awhile. 

Gelzer: Almost as long as it takes to put it on? 

57Having just come out of a full overhaul, Columbia was inert. Endeavour, however, having just returned 
from orbi t, still had residual fuels on board. Moreover, any experiments or equipment that came back 
were still in the cargo bay; as such the orbiter would need fresh air pumped into the cargo hold to maintain 
positive pressure. 

118 



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: It'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 ofthe 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 of911 and put it on 905. The only thing is, when you take one off of911 it has 
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things on it that 905 doesn't have so we had to do a mod to our airplane, a service bul
letin modification to rewire things so we could do that. We did it and turned it around in 
about three days or so. 

Gelzer: Were you able to explain the source of the fire? 

Seidl: Actually they did. They said it was a stuck valve and all that hot bleed air that 
was blowing past started the fire on the wires in the compartment. 

Gelzer: It was an electrical fire then? 

Seidl: Yeah, yeah and it burnt up. It burned quite a bit of wires and stuff. Luckily it was 
all stuff on the engine so ... 

Gelzer:. Did it land on the lakebed? 

Seidl: No they went back to the runway. They don't land on the lakebed very often with 
that 74. 

Gelzer: I'm just thinking in terms of a heavy airplane. 

Seidl: Actually, now that you brought it up, we had to do a max gross weight inspection 
because he was over the limit because they didn't have time to dump all the fuel. 

Gelzer: What's the strangest thing you can remember about the SCAs? Let me back up 
this way: you've got two airplanes. Airplanes tend to have their own characteristics, 
even though they are made by the same company and have the same certification basis, 
they are not the same: they have their own characters. 

Seidl: As a matter of fact 911 has the dash 200 gears and they're bigger gears and the 
stopping was amazingly better on 911 then on 905. You could really tell the difference 
once they landed: you could stop a lot shorter with 911 than 905. 

Gelzer: Were there other peculiarities with the airplanes; one was easier for this and one 
was easier for that? 

Seidl: No, I don ' t think so. You know, I never heard the pilots say anything 

Gelzer: Or the mechanics complain about difficulty dealing with one and not the other? 

Seidl: No, they're pretty similar. They're very similar. Of course I had a preference to 
905 because it was the first and had low hours. It had a lot lower hours on the engines. 
It was a lot better airplane, I thought. 

Gelzer: Why did you think it was a better airplane, apart from the fact it was the first 
and that's the one you started with? 

Seidl: Actually, it was a lot cleaner and didn't have so much corrosion. The Japan Air 
Lines (JAL) plane had a lot of corrosion hidden in different places. As a matter of 
fact, after they'd bought it--Skip Guidry picked these airplanes out--he's kind of the 
flight engineer plus he's the maintenance chief on the airplanes, he kind of went and 
looked at them all and chose the airplanes that NASA wanted to get. Well, he thought 
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he was going to get fired because 911, after they got it back, started looking I ike they 
had dished out around these rivets because of corrosion. We took the corrosion off and 
it was all on top of the stabilizers, the horizontal stabilizers. Anyway, he thought they 
were going to fire him over that because they had to change the skins on the 911. 

Gelzer: The horizontal skins on the 911? They were going to put the end plates on 
anyway. 

Seidl: Yeah, so it all ended up okay, but he told me that story. 

Ge1zer: 905 had the tunnel that went from the flight deck to the main deck and then 
down out the bottom for the ALT. 

Seidl: Right. They took most ofthat out. It was mostly all taken out. 58 

58While preparing for the Approach and Landing Tests there was concern at Dryden about the possibility 
that Enterprise might, on separation, slide back and strike the vertical stabi lizer of the 747 instead of gaining 
altitude and flying away from the mothership. Dryden insisted on safety steps and modifications to the 747. 
The flight crew wore parachutes. Most remarkable, a hole was cut in the floor of the top deck behind the 
cockpit and a corresponding hole was cut into the main deck of the airplane almost directly beneath the first 
hole. A segment was prepped in the side of the 747's fuselage so that a panel could be blown out. Finally, 
a tube ran from the upper deck to the cargo hold where the side of the fuselage had been prepped: in an 
emergency the crew was expected to slide down the tube and out the hole in the side of the airplane. 
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Gelzer: You can still see the grate in the floor. 

Seidl: Right, you could see the plate put over to block the hole. Both airplanes are 
really outstanding airplanes. They're both good maintenance-wise. We had a lot of 
Inertial Navigation Unit problems with 905 at first, but then they upgraded and went 
to the Litton 51 s and then they went to the 92s; after they went to the 92s most all our 
problems went away. 59 

Gelzer: They acquired their first 747 in what year? 

Seidl: '74. 

Gelzer: This is only two years after they entered commercial service. 

Seidl: Yeah, they got it at a real good deal. I think they bought it for $16M or some
thing like that, something ridiculous, and the reason was, the gas crisis at that time and 

59Litton Aero Products LTN-51 Inertial Navigation Systems. 
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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 I 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.60 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 

60The G-l, or Gulfstream I, was designed as a twin-engine corporate turboprop aircraft. 
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Seidl: Yes, as a matter of fact he popped out of one of those Landers. 

Gelzer: Yeah, he and Bud Ream were among the ones that had to eject. 

Seidl: Yeah, yeah, yeah ... 

Gelzer: Your comment about keeping schedules makes me wonder if that wasn't a fac
tor in retrospect. 

Seidl: It very well could have been. I wouldn't be surprised. Joe had his way and if you 
know Joe, it was his way or the highway. 

Gelzer: Tell me about the limitations on the SCA when it's carrying an orbiter. 

Seidl: It's 250 knots and the .6 Mach. 

Gelzer: Is that enforced because of the altitude you're flying at or is that because of the 
orbiter? 

Seidl: Actually I don't know. I think it's the airplane, because with or without the or
biter we are at 250 knots. 

Gelzer: Regardless of altitude? 

Seidl: Yes. 

Gelzer: Oh, because of those struts and those end plates. 

Seidl: Fins ... The fins, now that's the weak point on the aircraft, back on the horizon
tal stabilizers: about% of the way out, there's a big splice plate put in there and that 
supposedly is the weak link of everything. So we used to eddy current every time at Ev
ergreen, you know we went into Evergreen for maintenance, they would eddy current 
around those fasteners in that strip plate. I'm sure they probably still do. We used to do 
that regularly just because of that. I was going to say in the crosswinds, I forgot what 
is was, I was going to say 25 knots crosswind max. It dido 't have very much crosswind 
capability. It couldn't take very much.61 

Gelzer: When they first took Columbia back, were you here for the first trip to Florida, 
for its prep? I'm curious about the number of tiles that were missing by the time you 
guys got to Florida. 

Seidl: You know, I don't know if there was any missing or not. 

Gelzer: They had trouble initially with sticking the tiles and making them stay. 

Seidl: Initially they did. As a matter of fact there might have been 3 or 4 tiles that came 
off but I think after that they really got them down because they changed their room 
temperature vulcanizing (RTV) stuff. Later flights we didn't have any problems at all. 
But I think you're right there was a problem at first. 

61 Evergreen International Aviation provided aircraft maintenance services to NASA for its Boeing 747s in 
Marana, AZ, where the firm has a large presence. 
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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. I 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 7 4 7 s 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.62 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? 

62Two tires on the right main gear ofNASA 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 goodjob.63 

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 

63 ln 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.64 

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 

64 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 I 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 I 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: Ofthe 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.65 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 

65Francis 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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that sort of thing with my background as an air traffic controller. 
Part of our duties was to work with the shuttle program as a contingency coordina

tor with the different entities that came in to support shuttle landing or an exercise, 
and that just sort of grew into helping out and operating in the control room with John 
Evans, who was kind of our predecessor in some of this. Eventually, through transitions 
of colonels coming and colonels going the decision was made that a civilian would be 
a good idea [handling the shuttle activities for the Air Force] because the civilians are 
here; it's not like we rotate through every two years. I got to be the on-scene command
er, working between 1 0 or 12 landings, something like, that here at Edwards. 

Gelzer: You were always a civilian in that capacity? 

Shelton: Yes. 

Talbot: I'm Harry Talbot. I came here in November of '81 as a brand new 1st lieuten
ant out ofthe National Guard. I'd been looking for a different reserve assignment, came 
over here and my first day of duty at Edwards was as a lieutenant in crowd control on 
the East Side [of Rogers Dry Lake], the "East Side Dust Suckers." Envision that side of 
Edwards Air Force Base with 500,000 people, more RVs than an average city has, simi
lar to the Wild West. I stayed on the East Side, stayed working the East Side through 
Return To Flight [STS-26B, September 29, 1988, Discovery]. 

After Return To Flight, after Challenger crashed, by this point 1 was a captain, and 
I moved over doing close end security on the orbiter with the security forces. Every 
two years you got a new colonel, and by that point the shuttle, I don 't want to say was 
losing some of its luster, but spending an entire day working shuttle was hard on a 
colonel's schedule. They started out with the Air Base Wing commander in [the Convoy 
Commander's Vehicle] then it went down to the Air Base Wing vice-commander. 
Someplace along the line, when I was running the close end security, they said: "hey 
kid, come here, we're going to have you drive my car out here," and then: "I'm going 
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to teach you how to do tow," [back to Dryden] so 1 did that for a number of years. 
Then I 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' 11 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: I 
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 th is dirt trail that 
crosses the lakebed.68 Well, I didn ' t get over there until about 3 or 4 in the morning. 
[It was] pitch dark, people everywhere and we were wandering around because we 
were definitely out numbered, I 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. I 

68The trail is actually the remnant of the Atchison, Topeka and Santa Fe railroad that crossed Rogers Dry 
Lake, coming "ashore" at the town ofMuroc, 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 ofRVs 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 I 
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. I 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 I 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; I'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 tom 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. I don't know what really happened, but I 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]."69 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 bum 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 ofus. 

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

69Plant 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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Shelton: Right. 

Talbot: No, Dan Reece was in there for one with me. 

Shelton: Dave Sampson was in there once. 

Talbot: The way the Air Force is split [at Edwards], there is an Air Base Wing, which 
is the mayor; fire , police, chaplain, medical, all of that stuff, and the Flying Wing, 
which was everything Bill did. As an Air Base Wing guy all my life I didn 't care if 
your airplane didn ' t [get airborne]. It didn't make any difference to me because I 
wasn't responsible; I wanted to make sure that place was secure. So when Jim Rob
erts joined us, when we finally got an air traffic controller in there it opened our eyes 
to how important [it was] having both sides of the base there. We just kept going 
from there, and it blossomed. 

Shelton: NASA is always in charge unless a mode is declared. Now, that doesn't mean 
we are sitting there with our arms folded. What we are doing at the same time is making 
sure we have the perimeter set up, that the [base] fire [department] does come in from 
the proper direction, that they do come in to enable any kind of assistance that may be 
required should a mode be declared so you don't have everybody back at the fire station, 
back at the security police headquarters. Everybody is there taking care of the security, 
fire, the helicopters; trying to keep the base up to speed on how much longer [until] the 
base can get back to the business of flying, that sort of thing. It was kind of a split person
ality; NASA was always in charge of the mission until a mode was declared, but at the 
same time we were positioning everybody that we thought we could get a hold of should 
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something go wrong. 

Talbot: The interior of NASA 25 was laid out this way: the GOM was in the pas
senger seat of the--the Grounds Operations Manager, Denny Gagin or whoever was 
there. You had a NASA radio tech who was our driver. You had one Air Force person 
[sitting] on the engine cover. They have a chair for us now. Bill and I were this close 
[shows mere inches with his hands] for hours and he was rubbing shoulders with the 
GOM, and right next to me was the Quality Assurance [QA] person. 

Talbot: We were doing an exercise one time and I was in NASA 25--you weren't 
there [looking at Shelton]--and I came nose to nose with a B-1. That was the last time 
I took a convoy out on that runway or that taxiway without airfield management in 
front of me. Nothing is so real as the front of a B-1 Bomber. 

Gelzer: And it wasn't parked, it was moving? 

Talbot: We were both moving. I don't know how close we got. Right then and there 
I had a religious epiphany that I was never going to move a convoy without Larry 
Ledford or one of his partners in front of me. 

Shelton: I think that one was because of this timing issue: he [the B-1] was trying to 
come back and land before [we closed the airfield]. 

Gelzer: What was the strangest thing you remember in connection with shuttle ops? 

Shelton: Wish you 'd ask me that one an hour ago ... 

Gelzer: You had something ready? 

Shelton: No, but it would have given me an hour to think about it. I grew up as a kid in 
the 50's and 60's, space as the final frontier, all of that mystique, and here I am sitting 
in NASA 25 looking out the window at something that just returned from space. Maybe 
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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 I 00 yards away having just returned from space, that was awe inspiring. 

Talbot: I went to Sunday school with Sally Ride; her parents were my Sunday school 
teachers. I 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 II 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, I 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 feet from the 
threshold of the runway as the orbiter was coming in and they had done this before. 

Talbot: I 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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Shelton: There's a couple ofthings: one of the things that we would do on a semi 
regular basis with the folks out on the Cape was, we would go out with Paul Latour 
from the helicopter side of the house, with Joe-

Talbot: -Number two firefighter-

Shelton: Yeah, Joe was the Fire Chief. Joe was a fireman and a Fire Chief forever. 

Talbot: Yeah, he use to yell at me. 

Shelton: Probably for good reason, [chuckles] at any rate we would take the police, 
we would take the fire folks--

Talbot: --We would take the helicopter driver, we would take a medical guy--

Shelton: --So every time we went back [to the Cape] we would take some folks and 
we would watch how they did business back there. And they would come out and 
watch how we do business with an exercise or a real mission. 

Gelzer: How frequently did you go through exercises? 

Talbot: We did some quarterly, at least twice a year a big one. 

Shelton: We did tabletop [exercises] at least quarterly and second quarter would 
be the actual exercise of what we walked through on the tabletop and we would do 
things that happened at Edwards, things that happened off Edwards: something would 
happen--the shuttle would land in Boron and we would practice taking everybody to 
the Boron airport. 

Shelton: Domingo would get a chance to see some helicopters fly. 70 Maybe we're the big
gest dogs in this neighborhood, but when we get outside the boundary and you get in to 
L.A. county and Kern county we may be looking for assistance: we need to start going to 
the highway patrol and the sheriff's department and fire department and stuff like that. 

Talbot: Civil Air Patrol. 

Shelton: All of those. 

Talbot: We had a new flight surgeon and he warned me: "Harry, you probably want 
to be up early because I'm doing a no-notice recall tomorrow and we're going to be 
on the flight line next to the orbiter [a bus stood in for the real thing] at 6:00 in the 
morning and we're going to do this until I'm happy," and he did. We had to retrain 
them every couple years. 

Gelzer: What was the last orbiter flight you worked? 

Talbot: The crash. 

Gelzer: Columbia? 

70Domingo Gutierrez owned and operated an eponymous restaurant in Boron that was the prime destination 
for shuttle crews after landing at Edwards/Dryden. There is a small dirt strip airport in Boron. 
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Gelzer: Bill? 



pilot from the loop by reducing the pilot's gain. And it works quite well. 
That was done; it was verified on various simulations, put into the shuttle system. 

Over the next three years, the shuttle program continued to look at other alternatives, 
other options. During that time, we embarked on the program with the F-8 to look at 
it, as well. There were several issues that had been identified as the problem with the 
shuttle, like excess time delay. 

The F-8 did a definitive test under Don Berry, which was the first flight test with true 
time delay. Calspan had previously done tests using an airborne simulator with time 
delay simulated with analog filters. We implemented true transport time delay. We had 
50, 100, 200, 300 milliseconds pure delay in the system and flew three approaches to 
the runway. The F-8 was one of the airplanes we used to explore the effectiveness of 
the filter. It was done before the first orbiter flight. 

Wilt Lock said--as we always did for 25 years previously--"build breakout boxes." In 
other words, you have a cable; it connects two things together. Well, you build an
other cable where each of the wires is terminated in a box where you can kind of look 
at what's going on in that cable on the fly. When we first brought this up, the Apollo 
people and the people from the space industry said: "You don 't need any of this stuff." 
It turns out we needed it all. I mean, if you don't have a billion dollars, you've got to 
come up with some clever ways of doing testing and diagnosis. So the airplane people 
really did come up with some really good, old-fashioned ways of ensuring the systems 
were working. 

It was about the time that I was moving off the program that I coined the word 
"REBUS," Resident Backup Software System. And it turned out, the team behind me 
actually developed it and took it to flight. I should have patented it, probably, because 
it ended up in other airplanes. [With humor] My lost patent! But it actually worked; we 
actually induced software errors into the system, software faults that would be unde
tectable by any other means--probably still undetectable. And, lo and behold, it actually 
worked. 

Tomayko: How would you rate the F-8 program from a technology transfer standpoint? 

Szalai: I think it was extraordinari ly effective at technology transfer. 
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Dryden's F-8 
Digiital Fly-By
Wire sits in front 
of the SCA and 
Enterprise. The 
F-8 DFBW was 
instrumental 
in solving the 
shuttle's latent PIO 
tendencies. NASA 
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Shot from the back 
seat of an inverted 
F-18, Dryden's 
photographer Carla 
Thomas caught 
Endeavour and 
the SCA over the 
undulating terrain 
near Edwards AFB 
as the pair headed 
to the Kennedy 
Space Center 
following another 
landing at Dryden. 
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