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PROCEEDTINGS

8:06 a.m.

CHATIRMAN CARMODY: I'd like to get started.
Good morning. I'd like to resume the hearing. 1It's a
few minutes after eight. Ms. Ward, would you call the
next witness, that would be the fourth witness, please?

Fourth and fifth I believe.

MS. WARD: Thank you Madam Chairman, I'd like
to call Captain Delvin Young and Mr. Asok Ghoshal.
Whereupon,

CAPTAIN DELVIN YOUNG
and
MR. ASOK GHOSHAL
were called as a witnesses, and first having been duly
sworn, were examined and testified as follows:
QUESTIONING OF CAPTAIN YOUNG

BY MS. WARD:

Q Please have a seat. Captain Young, can you
please state your full name, your current employer, and
your business address?

A My full name is Delvin Young. My current
employer is American Airlines, from DFW Airport, Texas.

0 Could you state your current position and how
long you've been in that position?

A My current position is Fleet Standards
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Manager for the A300, and I've been there since July of
2002.

Q And what are your current duties and
responsibilities, and the education and training that
you may have received to qualify for that position?

A My duties and responsibilities involve
oversight of training programs as well as
standardization of those training programs,
standardization of line pilots, as well as responsible
-— sharing in responsibilities for revisions and
updates and currency of flight manuals. And in the
past year it's also been sharing in the responsibility
of the accident investigation of Flight 587.

Q Did you also list under FAA certificate that

you have, flight time, and the aircraft that you've

flown?
A Yes, ma'am. I have flight time in everything
from single engine propeller aircraft -- civilian, to

multi-engine civilian aircraft including turbo-prop
aircraft with commuter airlines. I have over 2000
hours of fighter time in the military and I was hired
by American Airlines in 1986 and have flight time on
the Boeing 727, the McDonnell Douglas DC-9 Super 80,
and the Boeing 7576, The Fokker F-100, and Airbus A300,

and I am rated on the Airbus A310, which is the A300
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rating.
Q Thank you, Captain Young.
QUESTIONING OF ASOK GHOSHAL
BY MS. WARD:
Q Mr. Ghoshal, would you please state your full

name, your current employer, and your business address?

A My full name is Asok Ghoshal. My current
employer is American Airlines, and my address is
American Airlines Flight Academy, DEFW Airport.

Q What is your current position and how long
you've been in that position?

A My current position is Manager Simulator
Engineering, and I have been in this position since
1992.

0 And what are your duties and
responsibilities, and the education and training that
you may have received to qualify you for your position?

A I received my Bachelor's Degree in
Aeronautical Engineering in 1971 from India Institute
of Technology, Karapool (ph) India. I then worked for
two years in the aerodynamics department in Indian
Space Research Organization. Indian Space Research
Organization 1s somewhat like India's NASA. I came to
England, got my Master's Degree in Air Transport

Engineering from College of Aeronautics Granfield in
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1974. I joined Link Miles, the manufacturer of flight
simulators. I was an engineer in the systems
engineering group for flight systems, while my duties
and responsibilities included analyzing the data that
came from the aircraft manufacturers, writing
mathematical models, and in programming them for real
time flight simulation.

In '79 I came to Link headguarters in
Binghampton, New York. When I left Link in 1990 I was
a manager of the flight group, responsible for flight,
autoflight, and control loading simulations for all our
commercial simulators. There were 34 engineers in my
group that time.

I joined American Airlines in 1990 as a
senior simulator engineer. In '92 I got promoted to my
present position. In American, our duties are to
insure that the simulators stay current with all the
changes that happen in the aircraft, both hardware and
software. We also assist simulator technicians as and
when they need added expertise in maintaining flight
simulators. I also am responsible for procurement of
any new flight simulator that American Airlines
purchases. I am also a member of the flight simulator
working group of IATA.

0 Thank you, Mr. Ghoshal.
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MS. WARD: Madam Chairman, I find these
witnesses qualified and go ahead and turn this over by
Captain Dave Ivey for questioning.

QUESTIONING OF CAPTAIN YOUNG

BY CAPTAIN IVEY:

Q Good morning, Captain Young and Mr. Ghoshal.

My gquestioning will start with Captain Young, and just
as a follow on to Ms. Wards' comments, prior to
becoming the A-300 Fleet Training Manager, what was
your position?

A Well, I'm currently the Fleet Standards
Manager for the A300, and prior to that I was the F-100
and A300 Fleet Training Manager.

Q I misspoke. My apologies. And how long did
you hold the Fleet Training Manager position?

A I was a Fleet Training Manager for slightly

over two years, sir.

Q And you currently fly the A300 as well as the
F-1007

A Yes, sir, I fly both aircraft currently.

Q It's my understanding that you have a

presentation which basically follows along the first
line of guestioning, which I'd like for you to describe
for me the evolution, development, and history of the

advanced aircraft maneuvering program, known as AAMP.
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A Yes, sir, Captain Ivey, with your permission,
I'd like to go through that presentation.

Q That would be fine.

A Just a brief overview here and primarily will
concentrate on the AAMP program, but American operates
today about 819 aircraft of which 34 of those are A300
aircraft. We have slightly over 12,000 pilots
currently -- at one time much greater than that.

When a pilot checks out on the A300 for the
first time, they receive about 225 hours, just slightly
more, of initial training, and then they come back
every nine months for around 25 hours of training, of
which some of that is ground school, some of it is
simulators. The FAA, when we developed training
programs —-- the FAA requires that the manufacturer
provide us with some information, and you can read
those out of the Part 25 there, but our training
programs are based, primarily, on that information, and
we develop our own operating manuals from those flight
manuals and operating manuals from the manufacturer.

We depend on those to develop procedures and techniques
to support those training programs.

The FAA approves our training programs and
they're involved throughout the entire process. They

monitor it on a regular basis, in fact go through
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training themselves with us, and they do that
continuously.

The need for upset training, particularly as
we talk about AAMP as we call that for African
American, Advanced Aircraft Maneuvering Program -- the
industry from '87 to '96, the loss of control was the
leading cause of accidents, followed closely by control
flight into terrain, and it was very significant. As
the investigators, different agencies, and different
groups looked at those accidents, they realized that
some of those accidents could have been covered if the
pilots had known better how to respond to those upsets.

So, over the years, the NTSB has issued
multiple safety recommendations that talked about the
lack of training in upset recovery should -- especially
in transport category airplanes -- should the pilot
find themselves there.

So in 1995, what initiated our AAMP program,
or the AAMP as it's commonly called, the FAA issued a
bulletin and it recommended that airlines develop
training in excessive roll attitude as well as high
pitch attitude. And the human factors team with the
FAA, also in '96, issued a bulletin that stated that
they thought that maneuvers, especially advanced

maneuvers, should be integrated as part as -- integral
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part of training programs throughout. I will note, as
we mentioned before, that we do depend on the
manufacturer to provide us procedures and techniques in
our operating manuals and things, and there was nothing
provided as far as upsets goes, or procedures.
So the development of AAMP. We started it in

1995, and over the course of about two years, we
developed it and we understood that there's a lot of
expertise out there. We never once said that we were
the experts in the industry, and so we tried to rely on
that expertise to help develop this. We wanted to be
the best program. The entire industry in 1995 was very
concerned about loss of control. There had been some
history of some large aircraft that had accidents, and
so the industry was concerned, trying to address that.

We also found in our AAMP program, we looked into
aerodynamic books, some of the widely, most recognized
sources to build a foundation.

I don't like throwing out numbers, but

American invested a great deal of money and effort and
resources to develop this program, because it was an
industry concern at the time, and we had -- by the time
that we had rolled this program out, we had already
spent over six million dollars presenting it to our own

pilots, as well check airmen instructors from lots of
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different airlines operating around the world, as well
as a lot of agencies.

When we rolled it out, the AAMP program
included a full day of ground school training. We have
six and a half hours there because by the time of
breaks, and lunch, and this, that and the other, it
ended up being actually six and a half hours of pure
instruction, and then we included recurrent training
also, and then we have some simulator exercises.

We also handed out at the presentation, or at
the classroom, this -- this is the front cover of that
AAMP book, and I think we saw it yesterday with mr.
Hammerschmidt -- but we handed those out as a
supplement, a place for someone to take notes as we
were going through the program. It was never intended
to be a stand alone document. It was just to take
notes -- a place to take notes as we went through this
full day course.

In 1997, after we had been developing it for
a couple years, we had an industry conference in
Dallas, and we invited over 200 people from around the
aviation community, experts and those -- we did a two
day session with them, and what we did was a full day
of ground school, the same ground school that everyone

had been receiving, and then we did a half a day of
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question and answer, and then a half a day in the
simulator, demonstrating the exercises that we were
conducting in the simulator.

At the industry conference, there's a -- a
host of attendees there, and probably most notable was
certainly the NTSB, the FAA, and the manufacturers --
Airbus, Boeing, and McDonnell Douglas, and other
airlines. I will state that -- and a lot of these
folks that were at the conference had already seen the
presentation before, at least once, and many of them
saw it afterwards too, and asked us for the
presentations.

Some of the things that came out of that,
some of the reviews -- I'll just -- overall reviews of
the program has been overwhelming, positive. And it
was an industry concern at the time, but one of the
Board members for the NTSB thought it was "one of the
best training experiences of any transportation mode
I've ever attended". Another spokesperson for the NTSB
said it was highly positive. The FAA applauded
American for taking a leadership role in the Advanced
Aircraft Maneuvering Program, and in fact one FAA
individual, the air carrier training manager at the
time, wanted to capture some of the material for an

advisory circular. NASA thought it was an outstanding
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coverage from the pilot's point of view.

There's also many other airlines, and these
are just a few of the examples of many of the things
that we got. I think a notable one here was Avianca
there at the bottom of the page was that a pilot
claimed that it had helped him save his aircraft and
crew, and 1t was right after this presentation when
they had seen it, so -- The pilot's unions, APA as
well as ALPA were very fond of the presentation and the
course, and for American for taking the leadership
role.

Now many of the airlines -- and it wasn't
isolated to domestic airlines, it was also
international carriers -- that had asked us for a
program, and either utilized all or part of it to
develop their training programs involved in upset.

This wasn't just a domestic -- a US problem -- large
aircraft upsets. Many airlines all over the world had
experienced that.

The Flight Safety Foundation, in 2001, in
November of 2001, had awarded Captain Warren Vandenberg
—-— Captain Vandenberg was responsible for oversight and
developing the AAMP program, and he took a leadership
role in that -- and the Flight Safety Foundation had

recognized him in 2001 for his role in the development
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of AAMP. 1In that award it stated that five pilots had
credited AAMP for saving their aircraft and passengers.

As we've looked yesterday and today, there
was a lot of information put out about dates when and
when we were doing things and who was doing what, when.

And so I'll just highlight a couple here. We began
development of AAMP in 1995. The industry training aid
that you had heard about, started AAMP in 1996. We
received final approval from the FAA for our AAMP
program in August of 1997, and then the industry
training aid was presented -- yesterday I think I heard
August we had a letter that it was presented to us and
sent to us in October of 1998. So those are probably
the most notable dates. They're just kind of -- where
the industry training aid as well as AAMP was kind of
in development.

What is AAMP? And what AAMP was 1is it's
advanced training for experienced aviators involved in
upsets. AAMP was never a turbulence recovery training
unless it ended up in an upset -- that's what we were
specifically addressing there was upsets. Yesterday I
think we heard the definition, as we talked about AAMP,
but here's what the industry training aid says that an
upset is. And as you can see, 1it's some extreme

condition there, and not normal flight condition.
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Most pilots won't ever encounter -- certainly
at the airlines -- will never encounter an upset in
their entire flying career, or we would not expect them
to, anyway. And from everything that we've seen,
Flight 587 was not in an upset until after the vertical
stabilizer separated from the aircraft.

But we did talk about wake turbulence during
the AAMP exercise and what did we say? We did
recognize the fact, and so did the industry, that some
situations involving wake turbulence could result in an
upset. The data showed that between 1983 and 1993,
that at least 51 accidents in the US and incidents,
could be attributed to some encounter -- probably
encounter with wake turbulence. So the FAA had issued
a bulletin once again, in 1994, recommending that
training programs incorporate heavy wake vortex
awareness and containment into their programs.

This page right here is right out of that
AAMP booklet that we talked about, the AAMP workbook,
and as you notice kind of at the bottom of the page,

it's got notes and that's the top half of the page. So

the bottom was to take your own notes -- and this was
more bullet statements and things -- that's what -- this
supplement -- that this workbook was to be used for.

Now what we have here, and you can read the
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verbiage, but -- is a very, very large aircraft, MD-11
in this case in the picture, and a Fokker is what we
represented there in the roll, that a short winged
aircraft encountering a large aircraft wake turbulence
might find itself in an upset. And how do we teach to
respond to that?

Once again we're talking about very extreme
conditions here, not just normal upset. Thousands of
pilots all over the world every day fly and encounter
wake turbulence, that's not what we're talking about.
We're talking about a wake turbulence that results in
some extreme condition and upset. And the airplanes
that are really susceptible to that are airplanes with
shorter wing spans.

At the time, over 50 percent of our fleet was
comprised of McDonnell Douglas Super 80s as well as
Fokkers and they have relatively short wing spans, and
so they were susceptible, possibly, to an upset from an
encounter with wake. We never thought that larger
alrcraft, at the time the DC-10, the MD-11, 757, 7o,
the A300, would end up in an upset just from a normal
encounter with wake turbulence. Once again, we're
talking about when it resulted in extreme things like
i.e., 90 degrees of bank, once again, in an upset.

What we taught was that if you find yourself
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in an upset, apply the appropriate procedure -- the
upset procedure. And the only time we really talked
about using rudder was when we were using high AOA
maneuvering, and I'm sure we'll get to that later in
our questioning.

So what did we teach in AAMP about rudder?
We taught that ailerons/spoilers are primary roll
controls, and that's intuitive to every pilot from the
beginning, when you first start flying. And I have a
video here -- the significance of the video, and I
think Mr. Brenner brought it out yesterday, that this
film was actually filmed in 1997, in the March-April
time frame of 1997. These are actual film clips from a
class. We didn't have it set up in a studio. It was
filmed in a classroom environment and there was
somewhere over 200 students at the classes, and this is
the actual presentation.

(Audio from video presentation:)

"The next thing then, says, roll. Well,
since you've unloaded what are you going to roll with?
Well, you're going to roll with ailerons and spoilers
aren't you? The rudder won't roll this plane rolling
on ... the back. Ailerons and spoilers roll it. 90
degrees of bank, nose low. Looks like this. Well,

this is where the neutral part comes. Neutral. You're
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going to unload toward about zero G, "neutral”". About
zero G. Then, back to bullet one. Roll the shortest
direction towards the sky pointer. What are we rolling
with? We're rolling with yoke, with ailerons and
spoilers because we have no alpha on this plane.

"And since we're rolling full forward on the
yoke, we've actually got a negative alpha on this
airplane right now, but that's what's going to roll the
plane, it's going to be yoke. The ailerons and
spoilers. So as we hold full forward, we roll the
yoke, and which way? Back to bullet one, we roll
towards the sky pointer. So we're rolling full
forward, and we're rolling towards the sky pointer.”

There was mention of the industry training
aid yesterday, and so there's a slight comparison here.

I wanted to compare the industry training aid with
what we were teaching in AAMP, and they were basically
in development about the same time, although AAMP was
out in front, there was some crossover there. AAMP
taught that the primary roll controls, which you just
saw from the film clip, they're effectiveness decreased
with increased angle of attack. And the industry
training aid stated that ailerons and spoilers become
less effective -- and talking about high angle of

attack there.
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We also stated that -- in AAMP -- that at
high angles of tack, the rudder becomes an effective
roll control, and the industry training aid talked
about ailerons and spoilers, if they're ineffective,
then rudder inputs may be required.

We also talked in AAMP that rudders should
only be used in coordination with other roll controls,
and you can see there that we had some cautions about
it, that it must be applied smoothly, and that, once
again, I have a video clip, and that's from 1997, as we
stated, in a classroom environment.

(Audio from video presentation:)

"Bullet number four has a whole bunch of
nuances in it. It says, 'As the aircraft symbol
approaches the horizon' -- well, that's the issue we
just talked about, you've got to lead the roll. You've
got to lead the roll out in order to get the 1lift
vector up in time. Then it says, 'Make a coordinated
roll' -- and I have that word coordinated underlined,
and the reason that I do is because I want to get it
straight between us today what I mean by that.

Because, rightfully, there's a lot of different
meanings for that word out there. But in everything we
do today, when I say coordinated rudder, what I mean is

that we will apply rudder in the direction we are
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trying to roll the plane. Left rudder, left roll; right
rudder, right roll. And just the amount of rudder that it
takes to get the desired roll response. And these are very
powerful rudders. It might take smooth, small applications
to get the desired results in most of our fleet."

The industry training aid talked about that
coordinated use of rudder may be required, and it said
that in more than one place.

Also, AAMP talked that the rudder was a very
powerful control and it can generate excessive side
slip -- it can generate side slip and lead to loss of
control.

(Audio from video presentation:)

"The next thing then says, roll. Well, since
you've unloaded, what are you going to roll with?
Well, you're going to roll with ailerons and spoilers,
aren't you. The rudder won't roll this plane at
rolling ... the back, the ailerons and spoilers roll
it. So we come in with ailerons and spoilers and we
roll towards the nearest horizon, i.e, if you're right
wing low, roll right.

"Now some of you out there might say, well,
I'm going to use a roll coordinated rudder to help the
nose come down. Fine. That's fine. That's good

technique. A little, smoothly applied. I mean
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understand right here, if you jam full right rudder,
that's the spin entry procedure.

"To complete this unusual attitude recovery
procedure segment of the Advanced Aircraft Maneuvering
Program, I'd like to briefly review the proper use of
rudder at high angles of attack. As I stated in the
aerodynamics segment, smooth application of small
amounts of rudder, coordinated with the aileron will
significantly improve the roll response at high angles
of attack.

"I'd like to reemphasize that we have very
large, powerful rudders on our aircraft. We do not
want to introduce high side slip angles with high
angles of attack by either kicking the rudder or
applying the rudder in excess at high alpha. It only
requires a small amount of smoothly applied,
coordinated rudder to achieve the desired results.
This coordinated rudder will significantly improve the
roll response at high angles of attack.”

Note the little tag there at the end, that
was in response to a feedback letter that we've
received from four signatories that had attended this
conference, and we put that on the end of the tape in
1997, and sent that out to each and every American

Airlines pilot. But the industry training aid talked
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about the rudder being very powerful, the same thing
that we were saying in the AAMP.

And we talked about that use of returning the
aircraft to proper attitude, that it might take the use
of rudder, and we talked about some cautions there, but
in coordination with the ailerons and spoilers, full
speed recovery and preserve altitude. And the industry
training aid, it spoke specifically of primary flight
controls as being ailerons, elevator and rudder.

In the industry training aid, they also
talked about -- and I think this is very notable --
talked about pilots must be prepared to use full
control authority when necessary. The tendency is for
pilots not to use full control authority because they
are rarely required to do this.

There's been a lot of talk about the
simulators and some questions yesterday involved
simulators and what we taught in AAMP. We had two
upsets that we performed in the simulators in relation
to AAMP exercises. And we did one, an uncommanded roll
to at least 90 degrees. A bulletin that had come out
that initiated a lot of this talk about upset recovery
training from the FAA, the 9510 HBAT, recommended
uncommanded roll in events of at least 90 degrees. The

industry training aid recommended at least 120 degrees
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of bank angle with 20 degrees nose low.

We also had a pitch, an uncommanded pitch
exercise between 20 and 40 degrees. Once again, the
bulletin, the HBAT 9510 recommended a nose high event
of at least 35 degrees, and the industry training aid
recommended an exercise in at least 40 degrees.

We understand there's some simulator
limitations. We never once suggested that the
simulator is exactly 100 percent perfectly replicate an
airplane, but they're the best tools that we have
available. The industry was concerned about upsets at
the time, and we were trying to use the best training
aids and the best tools we had available to teach this,
and the FAA agreed with us on that.

The NTSB has sent out several safety
recommendations and so it was a concern, and our
objective in AAMP was clearly, pilot recognition to try
and avert an upset condition, but if you found yourself
in an upset condition, to apply the proper and correct
procedures to recover from that upset. We know that
the fidelity of the aircraft was not perfect, but we
thought there was something to be gained. There had
been accidents where we had talked about, or we had
investigated and once the crew got beyond 90 degrees

that they had failed to push on the yoke to help
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preserve altitude, and in fact, they had actually
pulled and decreased their chances of recovery. So
although the simulator can't replicate negative G, we
think there's some value to be learned from learning
and systematically learning to push instead of pull and
help yourself to recovery.

Yesterday we talked about full stall
exercise. Captain Rockliff mentioned that. The
simulators did not replicate that, and we took their
advice, and we listened to them, and we didn't
incorporate full stall series into our simulator
exercises. We do approach to stalls, but we do not do
full stalls for that very reason. We understand
there's some fidelity issues with that.

We also invited the manufacturers to come and
look at our packages and what the exercises we were
doing in AAMP.

Yesterday, the Tenth Performance Conference
came up and —-- in September of 1998, Airbus conducted
the Tenth Performance Conference, and Captain
Wainwright from Airbus had written a letter. Quite
frankly, we were a little surprised at some of the
comments, and it's included in the Exhibit list on this
particular accident, and so that's why I address it

here, because we don't think it reflected what we were
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teaching in AAMP.

These are just a few examples that we just
ran through, and I won't belabor the point, but we
talked about thrust effects on under wing mounted
engines were ignored -- and speaking of the airlines
there -- and talked about -- Captain Wainwright talked
that had a significant influence on recovery. And this
is a page, again, out of that supplemental work book,
and also Captain Vandenberg during his presentation at
ground school, talked about it. But we clearly talked
about the thrust effect, and specifically we talked 7-
5, 7-6, and the A300 had a powerful moment to pitch
axis.

At the Tenth Conference Airbus also stated
that training that was already being done considered
upsets as being due to momentary inattention to fully
serviceable aircraft, that was in trim when it was
upset. And once again, here's a page out of that
workbook, and this is just a bullet statement to an
instruction that Captain Vandenberg was talking about
during that time, so clearly, we did talk about that.

It also talked about emphasizing excessive
nose pitch up attitudes, emphasizing rapidly
Rolling to 90 degrees of bank, and in fact we never

taught that. Once again, here's a video clip from
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1997.

(Audio from video presentation:)

"We've got this next bullet that says
normally limit banking to approximately 70 degrees. I

hate a number. Whenever I put a number up, a pilot
sees a target. So listen, that's not a target. It's
kind of a limit. What am I saying there? Well, as I
started doing this in our larger transport airplanes, I
initially reverted to my other life. In my other life,
you know, I just rolled the 90 degrees of bank and just
came on down. Well, when I did that in the big
transport simulators, I learned something kind of
surprising, that shouldn't have been, but it was. When
you come to the horizon with 90 degrees of bank on
these big puppies, you don't have adequate roll rate to
get the 1lift vector pointed back up before you end up with
a nose way down here. Now you have to do one of those
nose low recoveries, see. You know, you can't -- the
good news 1is you can get them both done on the same
maneuver. But it's not ideal. We really don't want
that to happen. So the reason that 70 degree bullet is
in there is to say in these big guys, we've got to
keep our 1lift vector up a little bit as we approach the
horizon, so we don't have so far to go with it, to get

it turned up the rest of the way because of our roll
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rate.

"The other way of looking at that -- because
I want to kind of get this clear -- is you don't need
to go to 70 degrees of bank, that's not what I'm
saying. If you're at a 45 degrees climb, then maybe
you only need 45 degrees of bank, and that'll be
enough, see. But don't go to the horizon like this in
these guys, it doesn't work."

Okay, and I will add that you saw the 70
degrees in there. After the industry training aid came
out, they had recommended 60 degrees, and we
subsequently changed that and updated that.

At the Airbus conference, it was always
stated that the training managers were all in the habit
of demonstrating the handling characteristics beyond
the stall. And as I mentioned before, we didn't teach
full stalls in the simulators, as a result of that, and
here's a film clip.

(Audio from video presentation:)

"In conclusion, let me reinforce that AAMP
emphasizes keeping the aircraft inside its flight
envelope at all times, regardless of attitude.
Likewise, in your simulator training, you should never
increase the angle of attack above the onset of

stickshaker alpha -- that angle of attack that we know
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as CL-max."

And we also had a page in the workbook that
stated that we did not do full stalls, as you can see
here. So we clearly addressed that issue.

One of the things that was stated there was
that airlines were accustomed to teaching, and through
their backgrounds, fighter pilot background or
whatever, that we were accustomed to teaching scissors-
type maneuvers. And clearly we never talked about
doing scissor-type maneuvers of anything. Through the
film clips so far, you can recognize that we never
talked about that, and we always talked about
exercising caution when using the rudder, and
particular with small, appropriate amounts.

Once we held the industry conference in 1997,
our Vice President of Flight had requested feedback
from every attendee there and specifically, the
aircraft manufacturers and the FAA. We solicited their
input and feedback, once again recognizing that we were
not the only experts out there in the industry in this,
and we wanted to draw on that expertise that was other
places.

Now, the August letter that came to us was
from Airbus, Boeing, McDonnell Douglas and the FAA, had

some things in it that -- I'll just bring up a few
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examples here I wanted to correct. But it says
"Although the simple rule about rudder usage cannot be
stated, a more appropriate standard is to first use
aileron control. If the airplane is not responding use
rudder as necessary to obtain the desired airplane
response." Here's a video clip once again, from 1997.

(Audio from video presentation:)

"Well, as highly experienced aviators, I want
you to think about this with me. I'm going to suggest
to you that as we're out there flying along in our
airplanes somewhere, someplace -- could be anywhere --
let's say flying somewhere entering the traffic pattern
of the approach or whatever, our airplane starts to
roll. I'm going to submit to you that I, for myself,
and I think if you think about this too, at this
instant, probably don't have any idea why it started to
roll. I mean it could be rolling because as I
configure my flaps and slats went asymmetric. It could
be rolling because I hit the vortex of the guy ahead of
me. It could be rolling because of an engine failure.

At this instant, I doubt I'm smart enough in most
situations, and certainly in the weather, to understand
clearly at this point, why it's rolling. All I know is
it started to roll. 1It's an uncommanded roll. My job

is to stop it. Right.
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"So I come up with some yoke and say, come
on, stop rolling. But it doesn't. So I come up with
some more yoke and say, come on, stop rolling. And it
doesn't. Well, what control would I go to now if this
isn't stopping a roll. Yes. Rudder, sure. So I come
in now with coordinated rudder, right rudder in this
case, trying to roll right."

So clearly that demonstrated that we talk
specifically about if the aircraft was not responding
to aileron and spoiler control, that you use smooth
application of coordinated rudder.

Now after we sent our response, our Vice
President of Flight sent a response letter back to that
feedback letter from August of 1997, we didn't receive
any response back from any of the signatories, once
Captain Muell (ph) had responded to that, and in fact,
one of the signatories later on advised Japan Airlines
to contact us to get our program, our AAMP program.

We also, and you saw in one of the wvideo
clips there, where we had added a section at the very
end of the video to reinforce the proper use of rudder,
and that was sent out to each and every American
Airlines pilot in 1997, December of 1997. And that
tag, 1t repeated warnings about how powerful the rudder

could be. It reiterated the fact that rudder generated

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

366

side slips could lead to loss of control, and it
reemphasized the fact that rudder must be applied in
smooth, appropriate amounts.

In addition, we clarified some of our written
materials and the workbook in particular, that what was
already being taught, but sometimes the bullets may
have been misworded or whatever, so we clarified. And
example would be down there, as you see, on the right
side there, where it says high AOA equals coordinated
rudder. On the left side it had said high AOA
maneuvering equals rudder. And we just -- we used that
feedback letter to clarify some of our statements in
our written materials there.

I know I've talked for a little while here,
and I don't mean to belabor the point, so I'll just try
to bring three of them home to you. We haven't seen
anything in the 587 accident to indicate that it was an
upset. It was not an upset until after the wvertical
fin separated from the aircraft.

Pilots all over the world encounter wake
turbulence daily. That's not what we're talking about
here in AAMP. AAMP was one of the most widely
reviewed, and widely applauded training programs in
aviation history. At the time, there was a great and

genuine concern about loss of control of large
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aircraft, in particular, transport category aircraft,
and we, as an industry, not American Airlines alone,
but we as an industry, were trying to address that
concern and prevent it from ever happening again. And
AAMP always taught for the pilots to respect the power
of the rudder.

And once again, here's a little small video
clip, and this was from December of 1997, this little
tag that we sent to all of our pilots.

(Audio from video presentation:)

"To complete this unusual attitude recovery
procedure segment of the advanced aircraft
maneuvering program, I'd like to briefly review the
proper use of rudder at high angles of attack. As I
stated in the aerodynamics segment, smooth application
of small amounts of rudder, coordinated with the
aileron will significantly improve the roll response at
high angles of attack.

"I'd like to emphasize that we have very
large, powerful rudders on our aircraft. We do not
want to introduce high side slip angles at high angles
of attack, by either kicking the rudder or applying the
rudder in excess at high alpha. It only requires a
small amount, smoothly applied for a coordinated rudder

to achieve the desired result. This coordinated rudder
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will significantly improve the roll response at high
angles of attack."
And that concludes my presentation, sir.

Q Thank you, Captain Young. Just a couple of
questions that relate to the presentation that you
made.

A Yes, sir.

Q You stated in the presentation that American
invited Boeing, McDonnell Douglas and Airbus to review

the AAMP simulator data.

A Yes, sir.

Q Did any of those organizations accept your
invitation?

A Not to my knowledge.

0 And so no one reviewed your simulator data to

either add or subtract or modify what you had at that

time?

A Of the aircraft manufacturers?

Q Yes.

A There was dialogue between the manufacturers
at the time, and I -- I don't know whether they

modified the simulator data or not, sir.

Q And one other comment, just for the audience
and everyone here. You mentioned in the presentation a
scissors maneuver. Would you mind describing what
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scissors maneuver 1is?

A Only through previous experience do I know
what that word means, through being a fighter pilot,
but a scissors maneuver was a maneuver where you had
two aircraft that were fighting each other, and would
find themselves in very close proximity, trying to
outrate each other -- trying to outrate each other, and you
could get into what we call a scissors maneuver. That was
very extreme, very specific to fighter aircraft only.

Q And lastly, regarding the presentation, it stated
that American was aware of simulator limitations and

encouraged Airbus to review the alpha and beta angles

generated by the AAMP maneuvers. Did that ever occur?
A Not to my knowledge, sir.
Q Regarding the AAMP program, were there any major

changes made to the program since the inception of AAMP?

A At the very inception, -- the changes that were
made, the ground school was extended. Initially it started
out as -- it was planned to be four hours, and we realized
once we got into it, the foundation of which you build for
this particular maneuver, upsets, that the foundation wasn't
there, and so we had to extend it to a full day of ground
school. So that changed, and there's been modifications to
it all along the line, so I'm not sure if you'd consider

those major or not.
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0 Is the AAMP program generic, or is it specific to
airplanes in the American fleet?

A The AAMP program itself is generic. The ground
school is very generic, but each and every fleet has some
specifics that apply to their particular aircraft, and they
address those in the ground school as well as the simulator
training.

Q Have you had the opportunity to compare the AAMP
program, in particular the A300 program, to other airlines
that operate similar sized airplanes, or A300 airplanes?

A Yes, sir, I have, actually.

Q And would you mind commenting on how your program
compares with other airlines programs?

A As I reviewed the other airline programs, and
primarily I stayed with domestic air carriers here in the
US, but as I looked at their programs, I would say that some
programs appear to be more aggressive in some of the
maneuvers they conducted in the simulators in some of their
training, and some programs were as little as point and
click off a computer, and multiple choice. So, when you
look at the airlines, there really didn't seem to be a
standard for the AAMP or upset training, and if I had to
guess, I would say we were -- I don't know if we were in the
middle of the road, but we certainly use simulators with

motion to train.
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0 Just based on what you just said, is it all over
the place? Some use simulators, some don't use anything but
classroom? Some use interactive TV screens, computer based
training?

A I think that's a correct statement from what I've
seen, yes, sir.

Q So the industry training aid was being developed
as your AAMP program was being developed, and my question to
you is, did the AAMP program incorporate many of the
features of the industry training aid, and/or did the
industry training aid incorporate many of the features of
the AAMP? Was it a combination of both or did it go more or
less one way or the other?

A I don't know if we can state it went one way or
the other. As you look at the industry training aid, it has
very, very similar characteristics to the AAMP program. Now
the AAMP program started development about a year prior to
the industry training aid starting it’s development. We did
incorporate some changes to our AAMP but I mentioned where
we changed them from 70 degrees to 60 degrees but the ITA

had recommended 60 so we updated our program after the ita

came out. The ITA seems very reflective of the AAMP
program.
Q In your review of the AAMP program, did Airbus

Industries provide any guidance to American
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concerning the AAMP program as it related to the A300?

A Outside of the industry training aid, we
never really received anything from airbus concerning
upsets.

Q You certainly are familiar with the FCOM, the
Flight Crew Operating Manual.

A Yes, sir, I am.

Q Is there any guidance in that manual that
relates to upset training or wake turbulence encounters
in the A3007?

A After the 587 accident, we received a
bulletin from Airbus and it incorporated some, not
procedures, but it incorporated some guidelines or
techniques that addressed recoveries. But prior to
that, no, sir.

Q And so Airbus never incorporated any FCOM
procedures into their manual, based on what you just
said that might have been discussed in the industry
training aid.

A Not to my knowledge. I don't want to give
you the wrong impression here that -- there was
dialogue between the airlines and the manufacturers, so
-- but in the formal written communication or specific
upset procedure in the FCOM, no there was not.

Q And you just testified about receiving
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something post-accident from Airbus.

A Yes, sir.

Q And do you recall what information that was
about?

A The information that came to us from Airbus

for the operating manual, was a bulletin that spoke
about some of the concerns that came out of 587,
upsets, and it talked about rudder usage, et cetera.
And that was after a response to a safety
recommendation from the NTSB.

Q Have there been any changes since the
accident made to the AAMP program by American Airlines?

A Yes, there has. Well, what we've done is
once this accident happened and as I stated, that
normal encounter with wake turbulence, we did not
expect that to be AAMP unless it resulted in an upset
of some type. But there were certainly some questions
coming to us about our AAMP program and our training,
and we're committed to making sure this never happens
again, and we have been reviewing our AAMP training
program and the changes that we made so far, and it's
still under review, is that we had some preprogram
simulator buttons in the simulator to address rolling
maneuver and a pitch maneuver. And we removed those

preprogrammed buttons from the instructor, but other
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than that, AAMP has remained basically the same.

Q Well, thank you because you led very aptly to
my next gquestion -- and this may be in Mr. Ghoshal's
area -- would you mind describing how a pilot was

placed into an unusual attitude in the A300 simulator?

A I can, and then I'll hand it over to Mr.
Ghoshal. The instructor in the simulator has a panel
just behind the two pilot seats, and they would go to a
page on the computer screen there, and they would
select either pitch maneuver or roll maneuver, and that
would put them into an upset condition. So the
specifics of that upset, Mr. Ghoshal can address.

QUESTIONING OF MR. GHOSHAL

BY CAPTAIN IVEY:

Q Okay.

A Yes, Captain Ivey, I have a small
presentation I would like to make that might explain
how the simulator works and how we do these upsetting
maneuvers in the simulator. Is that okay?

CAPTAIN IVEY: That would be fine.

MR. GHOSHAL: This particular presentation is
about how the software programs are modified in
American Airlines flight simulators in support of our
AAMP program. American initially started with two

upset events. One was upset rolling event, and the
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other one, upset pitching event. And I would like to
briefly describe what the upset rolling event was.

In the upset rolling event the simulators
simulates a significant rolling moment that overpowers
the crew's control authority and rolls the aircraft
past 90 degrees. This upset rolling event was not
intended to simulate an encounter with turbulence from
which either the recovery was routine, or one that
could be arrested before the aircraft was in upset.

The simulation was intended to replicate a
significant uncommon dead roll event from an unknown
source. It could be an engine problem. It could have
been a flight control malfunction, or even some air
mass anomalies. It would probably be helpful at this
stage to explain in a sentence or two how the flight
simulator works. A flight simulator uses computers
where we solve complex mathematical equations that
presents the different systems and subsystems to
replicate actually how the aircraft flies.

Now let me explain how the actual simulator
was programmed in support of the upset rolling event.
First, a rolling moment is induced, as Captain Young
said, the instructor presses a button and this is what
happens in the background. First a rolling moment is

induced to roll the aircraft in one direction,
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approximately ten degrees. The direction it rolls is
random. Second, a rolling moment is then induced to
roll the aircraft in the opposite direction past 90
degrees. For example, if the aircraft rolled first
right wing down ten degrees, it will now roll left wing
down 90 degrees. The aileron, the spoiler, and the
rudders are ineffective until the aircraft reaches a
bank angle of 50 degrees, or maximum of ten seconds.

After the aircraft reaches the bank angle of
approximately 50 degrees, the yaw and the roll control
are phased back in over the next 1.3 seconds. The
phasing in of the control authority in the next 1.3
seconds, and the moment of the aircraft is what takes
the aircraft past 90 degrees. The roll rate after
approximately 50 degrees, and the final bank angle
depends on how effectively the pilot responds. The
software changes that we made in the flight simulators
do not favor the rudder over ailerons. The pilot can
recover from the upset without using the rudder.

Now let me discuss how the upset pitching
event was. The upset pitching event was an event that
simulates a pitch up of the aircraft between 20 and 40
degrees nose up. This simulation was again intended to
replicate a significant pitch up event from an unknown

source.
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I'll now explain how the software programming
was done. First a pitching moment is induced to drive
the aircraft pitch angle to 37 degrees minus half the
roll angle. During the time, the horizontal stabilizer
is driven up, the elevator and the horizontal
stabilizer are ineffective until the aircraft reaches
the final pitch angle or maximum 11 seconds. Pitch
control authorities then phase back in over the next
1.3 seconds. The final pitch angle of the aircraft
depends how effectively the pilot responds. The
software changes that we made in the simulator do not
favor rudder over ailerons. The pilot can recover from
the upset pitching event without using any rudder.

A common issue, when you talk about flight
simulators is a simulator's fidelity. In laymen's
terms, simulator fidelity merely means how the
simulator replicates the flying aircraft. To
accomplish this goal, we have physically a cockpit with
instruments, seats and the pilot, along with powerful
computers in which we run the software for the actual
aircraft.

Simulators are built by manufacturers like
Link, the company I used to work for, CAE, but these
simulator manufacturers, however, do not create the

mathematical models or the data that are used in the

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

378

flight simulator to recreate the flight. Those come
from aircraft manufacturers. Consequently, in the
airplane upset recovery training aid which are referred
to the industry training aid has it right when it
states, "simulator fidelity relies on mathematical
models and data provided by airplane manufacturer."
The industry training aid contains a number
of recommended training exercises for using the flight
simulator. According to the industry training aid,
these exercises are designed to keep the simulator
within the mathematical models and data provided by
airplane manufacturers. From a aerodynamics modeling
point of view, there are two key parameters to consider
here as to how an aircraft flies. This is angle of
attack, alpha, and angle of side slip, the beta.
Although it may not be intuitive, the actual pitch
angle, roll angle, and the heading angle are not that
important. The industry training aid recognizes that
the angle of attack and side slip angle are the key
factors when it cautions us to "Ensure that the
combination of the angle of attack and side slip angle
reached in the maneuver shown in the flight simulator
do not exceed the range of the validated data or
analytical extrapolated data supported by the airplane

manufacturer."
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What you are looking at now is an alpha-beta
block. This chart was provided by Airbus for industry
training aid. The vertical axis here is the angle of
attack, alpha, the horizontal axis is angle of side
slip, beta. There are three types of data in this
chart. Right in the center is something called flight
data, surrounded by wind tunnel analytical data, and
then the data extrapolated for the simulator used by
Airbus engineers.

However, when this aircraft manufacturer
provides this data to the simulator manufacturer or to
an airline, these data is not separated into this neat,
three boxes. Instead, the variable that the data
tables that the Airbus provides for building a flight
simulator, do not make any difference among the three
types of data. As an aerodynamics engineer, however,
providing all the variables in the same table is not a
problem, as we saw from the highly accord (ph) from the
industry training aid says, "As long as the flight
simulator is using any of these three types of data,
the simulator should be accurate in presenting how the
real aircraft will fly."

The industry training aid actually agrees.
It explains that the key to consider here is angle of

attack and side slip angle, even if the airplane is
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flying upside down. It says, "For example, a full 360
degree roll maneuver conducted without exceeding the
value range of angle of attack and side slip angle,
will be correctly replicated from an aerodynamic
standpoint." In other words, even when the aircraft
has rolled 180 degree, i.e., the aircraft is upside
down, it is still the angle of attack and side slip
angle, and not this 180 degrees of roll angle, that
determines how accurately the simulator represents the
aircraft from an aerodynamic standpoint.

This point can be further illustrated in the
industry training aid by looking at some of the
training exercises it recommends. For example,
industry training aid includes a recommended exercise
for a nose high event of at least 40 degrees. A higher
pitch angle than the one would reach during the AAMP pitch
maneuver. It also includes an exercise for a rolling
event with 120 degrees bank angle and 20 degrees nose
low. Again, a greater bank angle than the one
reached during the AAMP rolling event, along with a
much lower pitch angle while inverted. But, as I
stated earlier, angle of attack and angle of side slip
are the key factors, not the pitch angle or the roll
angles. The angle of attack and side slip during AAMP

exercises are similar to those in the industry training
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aild exercises.

In conclusion, first, side slip and angle of
attack were monitored during AAMP exercises when we
developed it; second, each AAMP exercise in the rolling
and the pitching event, was flown and evaluated in
each simulator type before being rolled out to other
simulators of the same type; third, the AAMP pitch
maneuvers and roll maneuvers stay within the wvalid
data; fourth, these were not major changes to the
simulators; fifth, the aerodynamic coefficient data
tables provided by the aircraft manufacturer for the
simulators used, were not changed; and finally, as
Captain Young told you, both domestically and
internationally, the AAMP program was widely applauded
and other carriers and training centers, not only
requested the data for the ground school, but they also
requested the software changes and implemented
simulator changes to their simulators. Thank you for
your time.

MR. IVEY: Thank you, Mr. Ghoshal.

FURTHER QUESTIONING OF CAPTAIN YOUNG

BY CAPTAIN IVEY:

Q Captain Young, you've been in the simulator,
and I'd like to ask you if you think the simulator

adequately represents the airplane.
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A Specifically to the AAMP maneuvers, 1s that
what you're speaking to?

0 Yes, sir.

A Well, I've never been in an upset in a large
aircraft before, so I can't speak to that directly, but
what I do know is that when pilots go into simulators,
I mean we know right away that, although simulators are
the best tool available and they're wonderful machines,
they are not an exact replication of the airplane. But
as it pertains to this AAMP maneuvers, we never really
stated that it was an exact replication of the
airplane. We were working more with procedures and how
to recover should you find yourself in that position.
So I don't know if that answers your question or not.

Q It does, and I think based on that answer, do
you still believe that a simulator provides an adequate
means of training to recognize and to recover an upset
training as opposed to using computer based training or
ground school presentation outside the simulator?

A I do because I think there's some value. As
you look around, I don't know of a better training aid,
shall we say, to teach some things. And through the
accident history there have been some very definite
trends in the mid-nineties that the industry was trying

to address with accidents as a result of loss of
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control. And we think it's far more important that
just to read out of a book. We're not for sure you
gain the skills necessary to recover from an upset from
just reading it out of a book, and so we think that the
simulator is the best tool available for training those
skills.

CAPTAIN IVEY: And Mr. Ghoshal, you stated
that the manufacturer had provided a data package and
there had been no changes since the original submission
to you, 1is that correct?

MR. GHOSHAL: Yes, sir.

CAPTAIN IVEY: So since the accident, there's
been no changes in terms of data or modification to the
information?

MR. GHOSHAL: Yes, sir.

CAPTAIN IVEY: Has the FAA required or
requested any additional changes since the accident?

MR. GHOSHAL: Not for any simulator software.

CAPTAIN IVEY: I don't know who might answer
this question, but is there any simulator recording of
data accomplished either during a student going through
the program of upset recovery, either to observe
simulator activity or the individual pilot's recorded
control inputs, either for modifications to simulator,

or for debriefing to the pilot upon concluding the

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

384

simulator period?

CAPTAIN YOUNG: Maybe that might be a
question for myself. The instructor -- we don't record
any data during the upset recovery maneuver, and
there's nothing presented to the student, nor the
instructor pilot.

CAPTAIN IVEY: Is there a means or a way in
which the G loads, since it is a simulator and you
can't replicate the G loads that would be in an
airplane either positive G or side 1lift, is there any
recorded information related to G loads which can
either be debriefed with the pilot or looked at for
comparison as to how they're being generated by the
student?

CAPTAIN YOUNG: I'll answer the first part,
and then I think maybe some of it applies to Mr.
Ghoshal, but the first part, in positive and negative
G, certainly a positive G, the simulator, if you exceed
some parameter, it will crash, so if you exceed that
parameter, you would get a crash possibly on the
simulator, but as far as lateral or negative G excedence
parameters —-- and I don't know what these numbers are,
but you can knock it off of motion, and then it will
settle down off of motion, and you have to reset the

motion on it. Maybe Mr. Ghoshal can speak to the
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parameters.

MR. GHOSHAL: As far as the vertical load
factor goes, yes, you can -- it is a wvariable in the
simulator, 1t can be shown or recorded, same as the
side slip angle, it can be recorded. We do not have
the simulation for side loads, and we do not -- the
simulator data doesn't show what side loading might do
structural damage or something, if that's what you are
asking, sir.

BY CAPTAIN IVEY:

Q FEarlier I'd asked questions pertaining to the
modificatIons in the AAMP program, have there been any
modifications to the ground school portion of the AAMP
program since the accident?

A Well, there has. We have spent a great
effort after the accident, after 587, Flight 587
accident of teaching our folks about maneuvering speed
and what that means and what they thought about before
that. Also rudder limiter system, and the sensitivity
of the pedal -- rudder pedal, as well as the
restrictive movement or limited displacement of the
rudder pedals. So that's a good time to talk about it
is during our AAMP discussions because it talks about
aircraft maneuvering. So I guess that was a change.

The basic, core program, though, has not changed.
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Q Regarding the AAMP booklet that was shown on
the screen and Member Hammerschmidt displayed
yesterday, 1s that still being used and distributed?

A As of right now, and I do have to qualify
this, that we're not in a position of expanding and
hiring pilots right now. That full day ground school
and that workbook is given out during that initial
ground school for AAMP. We don't hand it out for
recurrent. That's a one time supplement material, and
so we haven't conducted a full ground school of AAMP in
a long time, other than to review it recently.

Q If today good fortune were to allow you to

have a new hire class, would that booklet be used

today?
A To my knowledge, yes, sir.
0 And I'd like to talk about a few of the terms

that you just brought up. For example, the rudder
limiter systems. How much, in your opinion, does a
pilot know about rudder limiting and what its function
is?

A Prior to 587, I would have thought that the
pilots knew quite a bit, but after 587 it became
apparent that the industry as a whole, and the NTSB
safety recommendation addressed that issue in February,

but the industry as a whole, I think, pilots didn't
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know much about rudder limiter system and in fact,
possibly had wrong perceptions. Most pilots think that
a limiter on some system will protect you in that
system, protect the pilot from exceeding whatever
parameter that limiter is limiting. And in this case,
in particular the rudder, I think pilots, and it's not
unique to the Airbus aircraft, it's all aircraft that
the pilots think that the rudder limiter will protect
the aircraft, structurally, and if it can't they --
they think, and we have limitations in our operating
manuals, that there would be a limitation or a warning,
or caution or a note that would indicate that --
indicate that the rudder limiter couldn't protect them,
structurally.

Q I asked Captain Rockliff yesterday the
question about the use of rudder on a normal flight
from the time the wheels are retracted until they are
extended. 1I'd like to ask you the same question. Do
you believe that the amount of rudder that you use
during the climb, cruise, descent, approach portion of
flying is limited or is it used extensively by pilots?

A I don't think pilots use the rudder very much
at all -- cross wind take off and landings, and then if
you had some type of malfunctions, i.e., engine failure

or a control malfunction that might induce some yaw or
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side slip on the aircraft, then they would use it, but
for your question in normal flight, taxi out, taxi in,
they're probably going to use a little bit, rudder
checks, things like that, and then for cross wind take
offs and landings. I think that would be the majority.

Q Do you think most pilots fly with their feet
on the rudder pedals once they've gotten into the climb
regime or have engaged the autopilot?

A I think that pilots --- the pilot flying
would fly with his or her feet on the rudder pedal
while they're hand flying, but I think once they turn
the autopilot on that they would not fly with their
feet on the rudder pedal.

Q I'd like to ask you the same question I asked
Captain Rockliff yesterday, and I'd like your
definition of what coordinated rudder means to you?

A I thought Captain Rockliff's answer yesterday
was appropriate. I think it is without -- flying the
airplane without side slip or yaw on the aircraft, and
pilots are taught this from the very beginning, the
first hour of flight, regardless of what airplane they
fly is to fly the airplane coordinated, and it's
certainly very easy to detect when it's not
coordinated.

0 Moving to another area, there's been
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discussion about the trapezoid or the side slip

indicator.
A Yes, sir.
Q How much of that device is used during normal

operations by a pilot?

A I think when you get side slip on the
aircraft that the first thing you're going to notice,
and what draws your attention to side slip or yaw on
the aircraft, is what you feel in your butt, in the
seat, and you'll make the big adjustments from that,
and then the fine tuning of yaw or side slip is done
with the side slip indicator, in this case, the
trapezoidal index, that trapezoid you're talking about.

So to use it for gross corrections, or large
corrections, I don't think it's used very much, until
you kind of get the airplane back in coordinated
flight, and then you'll fine tune it with that
trapezoid.

Q So you don't think during an upset recovery
demonstration or being involved in one in the
simulator, that that particular indication would be
used much by pilots?

A Not during the upset recovery itself, not
until you get back to a normal flight regime and you're

fine tuning the yaw and side slip, is when I think it
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would be used.
Q Another definition we talked about yesterday
was the maximum maneuvering speed. Could you give me

your definition of what the maximum maneuvering speed

is?
A Vmax, 1s that what you're speaking of?
0 VA.
A Maneuvering speed. Maneuvering speed, pilots

are always taught from the beginning when they start
flying that below maneuvering speed that you have use
of full controls, primary flight controls -- that's
allerons, elevators and rudder, and that below that
speed that using full controls that you would not
damage the aircraft, and if there's a possibility of
damaging the aircraft, that the manufacturer would put
a limiter or even put a limitation in the book, or
something to alert your attention to that.

Q Is there any limitations that were provided
to you by Airbus, either through their FCOM or through
other communications, that would have made you place a

limitation of sort in your operating manual?

A In relation to the rudder?

) Yes, sir.

A No, sir, not prior to the 587 accident.
0 And since the accident, has there been
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communication or warnings or cautions?

A Sir, since the accident, since the 587
accident, we've had communications with Airbus as well
as many other aircraft manufacturers -- Boeing,
primarily -- and the NTSB and a lot of agencies about
this whole concept of maneuvering speed and rudder
reversals, rudder doublets of which there was a lot of
new information coming to us from that. So Airbus did
send us a bulletin addressing some issues with the
rudder post after the 587 accident, yes.

Q What is your opinion of the knowledge, just
general knowledge, that American pilots might have had
concerning terms such as doublets, singlets, triplets,
Dutch roll?

A I think Dutch roll they heard of before
because we address that in the simulator -- very early
in the simulator phase, we do an exercise with that.
As far as the term doublet and singlets and triplets,
et cetera, I don't think it's isolated, in my opinion,
I've talked to lots of pilots, many, many pilots from
other airlines as well as ours, American Airlines
pilots, and most had never heard of the term before,
unless they were involved in the test business. That's
the only people that I found that actually knew what

the term meant. So I don't think they were aware of
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the terms at all prior to the 587 accident.

Q In your experience, do you think that there's
ever a time that full aileron or full rudder would be
required on an A300 to control the airplane?

A I have never experienced that. When you fly
the A300, I mean the controls feel very powerful, and a
small amount will get you a lot. They feel powerful.
But if you found yourself in an upset and the aircraft
was rolling and you had exhausted all of your roll
controls, then I would expect to use some rudder if I
needed to avert that roll, and it could possibly end up
being up to full rudder, yes, sir.

0 Did American Airlines ever train their pilots
on the fact that the rudder pedals become restricted as

increased air speed occurs?

A Specifically to address that prior to 587,
no, sir.
Q Did you have knowledge that the rudder pedals

would be restricted?

A Not prior to 587, no, sir.

) And why was that?

A You don't push the pedal to the stop on a
normal basis. The only time that I really experienced

getting the rudder pedal to the physical stop was

during simulator training with an engine failure, high

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

393

gross weight, high altitude -- high, hot and heavy, if
you will -- and then it would require maybe to the
physical stop of the rudder limiter. But outside of
that, I had never experienced touching the stop on the
rudder pedal before. 1I've shut down an engine on the
A300 before during a functional check of the aircraft,
and you don't -- at 250 knots and a descent, so the
power's back, and so it didn't require much rudder at
all with the power being back.

Q Did you happen to see stop on the rudder
pedal at 250 knots?

A No, sir, I did not.

Q Have you ever hit the stop on the rudder

pedal, either in a flight test airplane or in a real

airplane?
A No, sir.
Q In flight, I mean, obviously. When you're on

the ground taxiing out, doing a flight control check --

A Right.

Q -— certainly allows the rudder pedals to go
full travel in both directions to insure the system is
contiguous and is operating normally.

A Correct, on the ground we do the check, and
so you do take it to the stops. But never in flight.

I have never experienced the rudder pedal to the stops
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in flight.

Q We talked yesterday somewhat about the
landing gear procedure that is incorporated in your
A300 manual, and is also in the FCOM. You had a
procedure that attempted to extend the landing gear
that was not locked down and the procedure called for

alternating side slips.

A Yes, sir.
0 What do you think that that meant, based upon
the original -- or the latest revision 25 of the FCOM,

which was in place at the time of the accident?

A As I read the FCOM and we incorporated that
procedure into our operating manual, alternating side
slips -- prior to 587 -- I would have thought that you
would have conducted alternating side slips to try and
get the gear down, and that would have been extreme
rudder movements from left to right, to try to get the
gear down and locked. That's how I would have read
that prior to 587.

0 And having read the revision that came out
post-accident that provided additional information as
to what alternating side slips mean, what's your
opinion of that revision?

A I thought they tried to explain something

that was already in there through some method that
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didn't really explain the procedure, and so we chose
not to do that procedure. We have eliminated the
alternating side slip part of that procedure for the
landing gear unsafe procedure and we do not follow what
Airbus said there.

Q So they had, in their revision, they extended
-— I think there was about 12 lines of information
basically describing what alternating side slip means,
and it's my understanding that American now has
eliminated all that alternating side slip from their
procedure.

A That's correct. When we got the alternating
side slip explanation -- alternating side slip was
excessive from left to right and right to left -- as we
read it prior to 587. After 587 there was information
that came out about side slip and issues involved with
that as well as rudder reversals and rudder doublets,
et cetera, and we put a pink bulletin, which is an
immediate nature, in our operating manual that states -
- and I don't have it right in front of me -- but it
states that do not do the alternating side slips, that
if you have a landing gear unsafe procedure that you're
working down that check list, to conduct turns of 45
degrees and that'll give you some G's available to

maybe try and get the gear unlocked, or excuse me, down
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and locked. Is that clear? I'm not for sure I -- we
disagreed with their explanation -- Airbus' explanation
of alternating side slip and we're not going to do
that, based on our knowledge today that we didn't have
before. And so we do 45 degree turns one way, 45
degree turns another way to try and get the gear down
and locked, and that is what our procedure is now,
today.

Q Do you think that prior to the accident that
most airline pilots, and you certainly should be able
to speak for the American A300 cadre, that most airline
pilots believe that if you were below the maneuvering
speed that you could exercise the rudder to its full
authority in alternating side slips, and if there was
to be any potential problem, that a rudder limiting
device would protect you and preclude any kind of a
disastrous effect, such as we had in this accident?

A I do believe that very statement. I think
that pilots, prior to the 587 accident, thought that if
you were below maneuvering speed that the rudder
limiter would protect the aircraft, structurally, and
that you could move the controls as necessary without
risk of damaging the aircraft. Yes, sir, I do.

Q And was maneuvering speed ever provided as a

limitation or a speed that was incorporated in your
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manual in any shape, form, or fashion, or provided to
you by Airbus?

A Yes, sir. In the flight manual -- the Airbus
flight manual -- it does have maneuvering speed, and we
saw that chart yesterday, and some of the verbiage that
is in it. We incorporated that into our operating
manual -- American Airlines' operating manual as
turbulence penetration speed, and that was 270 knots,
and that was the minimum speed on that maneuvering
speed chart. And so -- I don't think airline pilots --
my personal opinion is I don't think airline pilots
specifically fly around thinking about maneuvering
speed. No, that's not what I think at all. But, there
is no limitation or restriction in the book that would
bring your attention to the fact that they didn't have
full use of the controls at those speeds. Certainly at
high speeds, we know there's some restrictions, but not
at the lower speeds, no, sir.

Q My last question, do you believe that the
AAMP program meets the needs of the American Airlines
pilots in training them sufficiently for recovery from
upsets and wake turbulence encounters in its present
state?

A I think that in the mid-90's there was a lot

of concern about this, and there has been examples of
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this type training saving aircraft and passengers. So
I think it's valuable training, and I think we need to
continue training in upset recoveries, yes, sir.

CAPTAIN IVEY: Thank you, Captain Young, Mr.
Ghoshal. Madam Chairman, I'd like to turn the
questioning over to Dr. Malcolm Brenner.

CHAIRMAN CARMODY: Please proceed.

QUESTIONING OF CAPTAIN YOUNG

BY DR. BRENNER:

Q Following up on Captain Ivey's questions.

Are there some statistics or trends that we can
monitor? How do we judge the effectiveness of the
program?

A I don't have those statistics available to me
right now, but I'm sure that if you look at the
accidents -- certainly in the mid-90's there, the
Pittsburgh accident with the 737 was high profile and
it had been the second one of that particular type that
generated some of these bulletins and the industry
concern over that. So if we went back and looked from
1995 or 1996 to date, I think we could validate some of
those concerns.

Now, there have been specific examples of
pilots attributing this type training to saving their

aircraft and passengers. Statistically, I think we'd
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have to go back and look.

Q When you receive these types of reports from
pilots about the program saving them, how much follow
up is there or informal contact to guarantee the way
the way they use the techniques and to guarantee how it
affected the situation? Is there a follow up on that?

A And I'm talking as an industry as a whole,
not necessarily American Airlines, if another carrier -
- if they contact us and talk to us about a save or
something with an aircraft as a result of this
training, certainly we'd ask some of the details. But
to go and interview the pilot or something like that,
probably not.

Q Do we learn enough to improve the program?

A We try and validate what they said that was
useful for them in the recovery of the aircraft and the
upset. But we do try to look and get some validation
of if we're teaching the right thing, and do we need to
address any other issues that may be lessons learned
from whatever they experienced at the time.

Q Yesterday we discussed the in flight upset
involving flight 903, American Airlines 903 from 1997.

A Yes.

0 And in that case, I believe, that the pilots

involved had recently completed an AAMP a few months
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before. Did they correctly apply the guidelines that

they received in the program?

A I wasn't on the accident investigation of
903. 1I've read through some of the materials, quite
extensive as you would know. I think the aircraft was

in an upset condition, regardless of how it got there,
it was in an upset condition, and they recovered the
aircraft. And from what I understand, reading the
reports, was that it was in a right bank and was 56
degrees and continuing to roll right with full left
roll controls, and the aircraft was continuing to roll
right, so they applied some rudder to help avert that
roll and get upside down, so in that case, yes, it
sounded like -- AAMP always taught to use your roll
controls first, and then apply rudder if you need some
additional -- so in that context, yes, sir, I think so.

Q And was it appropriate for them to apply an
escape maneuver?

A As I -- as I understand, after reading
through some of the context, that they thought that
they were in some type of a microburst or wind shear
condition at the time, so if they thought that, vyes,
sir, it would have been appropriate.

Q Did American Airlines make any changes in its

AAMP training program as a result of that event? Were
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there any lessons learned?

A The lessons learned, and specifically to the
A300, we -- the SGUs or displays that display your
attitude and air speed and some other things,
navigational things -- they blanked, or they went into
computer mode that it was no longer available to the
crew there for a few seconds, and so we did incorporate
that into our training and we talk about it, because it
would make recovery more difficult without having some
instrumentation available to you. We did incorporate
that. But as far as some of the other updates, no,
that was about it.

Q And I think yesterday we talked about Captain
Tribout's letter which was shortly after the 903 event,
that he wrote to Airbus. He was very concerned about
the AAMP training on rudder use was inaccurate and
potentially hazardous and asked for guidance. Can you
put that in context? Can you tell us about that letter
and what may have come out of that?

A I can, and I've spoken to Captain Tribout
recently. At the time -- this was a May 1997 letter,
and he was looking at a book that we had produced in
1996, and there was a statement -- and I think Member
Hammerschmidt brought it forward yesterday -- about the

rudder being a primary roll control. And that
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concerned him. He had not taken the full class. He
had not taken the class at all, he had just looked at
the workbook. And as you look at the workbook -- and
once again, as I spoke earlier, it was not a stand
alone document, and by the time the 1997 workbook came
out, we had update that verbiage to say, instead of
primary roll control, the most effective roll control.
And we're speaking specifically to high angles of
attack.
His letter to Airbus might -- as I read
through the letter, and I had not seen it prior to I
suppose a week or two ago when it was entered into the
Exhibits -- but as I read through the letter, what I
saw was a dialogue between our technical group and
Airbus, the technical people on the airplane there.
And I would expect that. As a standards manager, we
develop training programs in the training department,
but we rely on technical expertise from the technical
department, and that's where he was. He's not
responsible for developing training programs, but he is
responsible for advising us on technical issues. So as
I read through it, I saw dialogue between the aircraft
manufacturer and the user.
Q Do I understand that there were changes then

in the guidance on the use of rudder during that time
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period? Is that what you said, or --

A No, what we did was we clarified verbiage in
the workbook which was not -- it was supplemental
material. It was not a stand alone document. The full
eight hour course -- one of our concerns, even to put
the workbook out, and quite frankly, it's still a
concern today, 1is that someone would get the workbook
and only read through the bullet statements. There was
a full day of ground school that we would teach, and
sometimes those single bullet statements we'd talk
about for ten or 15 minutes, perhaps, and instruct it -
- and one of our concerns was that initially, even with
the workbook, and it still is today that someone could
get that workbook, didn't take the class, and didn't
understand fully the concept from that single bullet
statement and -- and that's what we saw there, and
that's -- there have been several changes to the
workbook over the years, not so much in course content,
but in clarifying what we were already teaching and
putting it in bullet statement format in the workbook.

Does that answer your gquestion?

0 I think so, I tried.
A I'm sorry, it's a little long.
0 In the middle of 1997, is when the accident

crew took their ground training in AAMP, had there been
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changes in the guidance or the material around use of
rudders, specifically, from then to now? Is the
guidance still accurate or have there been
modifications in it? Can you help me on that?

A The guidance is still the same. I think you
saw from the video clips, and that was from 1997, and
in fact, First Officer Molin took the class in March of
1997, and he very well could have been in one of those
film clips, or in the class when one of those film
clips were being filmed, and Captain States took the
AAMP class in May of 1997. So what you saw in the film
clip there is what they saw, and that's what we teach
today.

Q We have a report in our docket I'd like you
to, again, help us put that in context. This is the
interview with Captain LaVelle, it's Exhibit 2-B. He
reports in 1997, he experienced with the acting First
Officer, Mr. Molin, and although he says that Mr. Molin
had excellent pilot skills in general, he had a strange
tendency to be very aggressive on the rudder pedals,
and specifically he reports that the First Officer
responded inappropriately to a wake turbulence
encounter by commanding aggressive back and forth
rudder inputs, and further, that when he admonished the

First Officer, the First Officer insisted that the AAMP

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

405

gave him directions to use rudder pedals in this
fashion. 1Is it possible that this one pilot received
negative training?

A The short answer to that is no. I think you
clearly saw from the video clips that that's not what
we were teaching. Captain LaVelle came to me and
talked to me about this during the course of this
investigation, and I then forwarded it to the NTSB, to
Captain Ivey. We're committed to making sure this
never happens again, so we are going to forward all the
information as it comes in.

I need to put the whole Captain LaVelle thing
into context. We, as a group, as the NTSB group, have
interviewed pilots, several pilots that had flown with
First Officer Molin subsequent to Captain LaVelle.
Captain LaVelle was speaking of an incident in 1997 on
the 727. And we spoke to several pilots that had flown
with First Officer Molin as recent as a month prior to
the accident, and some of those pilots -- if you add
them all up together, there were hundreds of legs.
Captain LaVelle had flown a total of six. So -- but
even 1f that did happen, I mean as you saw the video
clips which was actual class instruction, clearly
that's not what we said on how to use the rudder. And

even Captain LaVelle states in his testimony that
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that's not what AAMP taught. He debriefed First
Officer Molin on the spot and by testimony by pilots
since that have flown hundreds of legs, there's no
evidence that he did that again at all. Does that
answer your question. I'm sorry I'm a little long
winded, there, but --

0 No, that's very well. I would like to
acknowledge Captain, you did come forward with Captain
LaVelle. We appreciate that support in the
investigation. As an industry, we're all trying to
figure out what happened and we appreciate the
airline's cooperation in this, and as in many other
events, especially in coming forward with that.

A Well, thank you. We're committed to finding
out what happened. Facts are the facts, and make sure
it never happens again, to any carrier, much less
American Airlines.

Q I wanted to ask about the simulator exercise.

In the case of the roll exercise, how do you introduce
that to the pilot?

A As I've stated, the instructor will select
and this -- we have recently disabled that button, and
we put them into an upset into a different manner now -
- but they select the roll maneuver on the simulator

panel -- instructor panel -- and the simulator will do
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the exercise that Mr. Ghoshal talked about.
0 And I understood that there was an

introduction that you're taking off behind a heavy

airplane that was often used by instructors. Is that
accurate?
A That is often used, that you're taking off

behind a heavy jet and oftentimes the instructor will
even say a 747. Normally they have the weather in the
simulator clear or certainly good weather to where
there's a horizon and some other things, some visual
clues available, although primarily the student, or the
pilot, will use the instruments inside the cockpit.

But many times, yes, the instructor sets it up by
saying you're behind a heavy Jjet, a 747, cleared for
takeoff, and then after they get airborne and they
start cleaning up the airplane, then we'll initiate the
roll maneuver.

Q About what air speed are they going when you
initiate it?

A It would vary with instructors, and it
depends on the altitude and things and what they're
trying to do. The roll maneuver, although the
instructors mention wake behind a heavy jet or
something like that, as we stated earlier in the

presentation, we had very specific reasons of why we
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initiated this roll maneuver the way we did, and part
of it was our investigation of accidents that once
pilots had gotten beyond 90 degrees, sometimes they
continued to pull. It was a very unnatural act for
transport category pilots, in particular, to push and
help them in their recovery, so we were driving to a
specific point. We wanted our pilots to get beyond 90
degrees so they were forced to systematically push on
the yoke to help them recover from this upset. So
although -- it was a convenient way to introduce this
maneuver, saying you were behind a heavy jet or
something, but I don't think any pilot would ever
think, certainly on a large aircraft like this, that,
unless you have short wings or whatever, that you'd
find yourself in an upset from wake turbulence.

Q Would the pilots experience the upset at 250
knots? Did that ever happen-?

A Once you get to 250 knots, the preprogrammed
button was removed, and it was no longer selectable by
the instructor. So up to 250 knots you could have --
they could have selected it.

Q And in general, how much simulator -- would
pilots have simulator training using the rudder in the
area of 250 knots? I know you talked about ground

school training, but is there any simulator training
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where they experience it?

A Outside of maybe getting an engine failure at
that speed or something like that. We conduct engine
failures at critical phases of flight and the majority
of time, in most pilots' experience over the years,
have been down in -- at lower speeds than 250 knots,
but an instructor could introduce an engine failure at
that or control malfunctions or something like that at
that speed, but -- that would be probably the extent of
the rudder experience at that 250 knot range.

0 In the training, the pilots are trained to
use the rudder in the amount the crew feels is
necessary to obtain the desired roll, and I think the
training is, to use a smooth application of small
amounts of rudder coordinated with aileron. Is that
appropriate? Is that accurate?

A If you're not getting the desired roll
response at high angles of attack -- now, we're
speaking about very specific conditions here -- at high
angles of attack, you're not getting the desired roll
response from the roll controls, then a small amount of
rudder to arrest that roll that you're trying to do
would be appropriate, yes.

Q I guess the concern is that if the pilot has

very limited experience or no experience with rudder
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properties at these high air speeds, how can they Jjudge
what would be an appropriate amount to apply?

A At the higher air speeds, and this is
probably beyond this discussion here, but the higher
air speeds, you are not going to be at a high angle of
attack, because you just don't have the G available to
put yourself at a high angle of attack, and we always
taught at low angles of attack, utilize your roll
controls. I would expect that at low angles of attack,
that the roll control should get you what you need in
response to an uncommanded roll.

0 In terms of the simulator exercise, a
possible criticism is that the A300 is such a large
transport that a 90 degree roll in response to a wake
turbulence may be unrealistic, and perhaps that the
exercise should be graded according to the size of the
fleet. 1Is this a concern, that there is possible
negative training, it may give unrealistic expectations
of the effect of a wake.

A I know that's been brought up during this
accident investigation, and like I said, we were
driving to a very specific point. We wanted to get,
regardless of the airplane, we wanted to get them to 90
degrees. Now, some of the instructors over time have

utilized the wake turbulence because, as I said, the
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weather was typically pretty good in the simulator.
They would set the weather where it was good, and we
didn't want to give a multiple failure, i.e., some type
of a control malfunction in order to get them to 90
degrees because then they have something else to deal
with. We just wanted to teach them that once they got
beyond 90 degrees, that they needed to push. That if
they continued to pull, they could find themselves in a
very nose low attitude, possibly reducing the chances
of recovery. And we base this on accident
investigations, specifically the US Air 427 in the mid-
90's there, was -- addressed that. So, if it's
negative training -- pilots all over the world
experience wake turbulence on a regular basis, so I
don't think for a moment that an airline pilot,
certainly, when they encounter wake, certainly on a
large aircraft, think that they're going to get upside
down. No, I do not think that at all.

0 There was a -—- I'd like you to comment on
another interview in our Exhibit, also Exhibit 2-B,
this is the interview with Mr. McHale, and he also
reports a 1997 event with First Officer Molin, who was
involved in the accident, in which he reports that
First Officer reacted aggressively to wake turbulence

encounter by executing an immediate escape maneuver
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when the airplane experienced the wake from a smaller
airplane. I think they were following a 737 or a 727.

Could this be an example of negative training for this
particular pilot?

A Could what be an example? I'm sorry.

Q In terms of expectations that this is perhaps
an example of what we're talking about, that to him,
perhaps, experiencing wake turbulence, he's learned in
a simulator exercise, perhaps --

A Right, I understand.

Q -- as an example, to experience that he may,

without effective controls, end up in a 90 degree angle

unless he's very aggressive. Is that possible that he
overreacted?
A Without being there in that situation, in

that airplane, I think it's difficult for me to judge
on that, but what I do know is that -- we don't
criticize pilots for making a decision to go around.

If you're not in a position to make a safe landing,
then to go around or to execute a missed approach would
be the proper procedure. And if -- if there was some
question about the flying capabilities of that
aircraft, and to land safely in this case he was on
final, to go around or execute a missed approach, I

think would be appropriate. But without specifically
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being in that airplane and knowing what went on
exactly, I think that's difficult for me to make a -- a
decision right now on the spot.

0 And I think there was another possible
criticism of the simulator training program again, that
it may have an unintended side effect that by rendering
the controls ineffective for several seconds, i1t might
encourage pilots to respond very aggressively on the
controls, especially if the pilot finds that the main
roll control is ineffective during that period, to come
back very aggressively on the rudder. Would that be a
fair criticism?

A I don't think so. I mean, I don't think any
pilot that walks into a simulator thinks that they're
going to fly from point A to point B and have a normal
flight. We just don't have that flight time available
in the simulator. So to say that they're conditioned,
if they experience wake turbulence to immediately go to
full control, I do not think that that's a fair
criticism, and I don't believe that. If the aircraft
was starting to do something strange, i.e., roll over
or do some type of extreme maneuvering, then maybe they
would get to that. I don't think the simulator
preconditions people to responses like that of which

you speak.
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MR. CLARK: Let me ask a couple quick
questions while you're still in that area.

THE WITNESS: Yes, sir.

MR. CLARK: As I understand it, how often do
these pilots get this roll mode type of failure in the
upset training?

THE WITNESS: In the simulator, they'll get -
- for recurrent training, we have four days of training
-- two days of ground school and two days of simulator,

of which the simulator periods are four hours each with

MR. CLARK: Well, how many times do they get
this particular mode? Once a year? Twice a year?
Once a career?

THE WITNESS: They'll get it once every nine
months now.

MR. CLARK: Okay, then my question is, I
think Mr. Ghoshal talked about it -- it takes about ten
or 11 seconds for this thing to develop -- if you
introduce the roll mode and you lock out the controls
for what? ten or 11 seconds, something like that?

THE WITNESS: No, it's to 50 degrees.

MR. CLARK: Okay, to 50 degrees. It takes
about that time to develop it. The question is, once I

start rolling, what is a pilot's first appropriate
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response?

THE WITNESS: To use the roll controls.

MR. CLARK: Up to the maximum.

THE WITNESS: Up to the maximum, yes, sir.

MR. CLARK: What's the second response?

THE WITNESS: If they're not getting the
proper roll response that they want from the aircraft,
then they would probably apply, and what we see, is
they apply some rudder.

MR. CLARK: As much as necessary, I think is
some of the language?

THE WITNESS: That's what it says, as much as
necessary.

MR. CLARK: And then some of these controls
move on beyond 50 degrees before the roll is stopped
and the recovery actually starts.

THE WITNESS: Yes, and once again, I mean I
refer back to we were driving to a specific point of 90
degrees, to address this whole elevator --

MR. CLARK: But over this amount of time, and
I still think -- it's not a time-based thing, but it
takes ten, 11 seconds for all of this to develop, first
step is to get in the wheel, the second step is to get
in the rudder. Doesn't that set you up to use a lot of

wheel, a lot of rudder each and every time you go
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through this maneuver?

THE WITNESS: Well, in this particular
maneuver, I think that it does teach that we exhaust
the roll controls and then we use the rudder. This is
very small -- out of eight hours of simulator once
every nine months, the maximum time that they would
spend doing all of this stuff, which would include not
only the roll maneuver and upset, but it would include
controlled flight into terrain, enhanced GPW training,
TCAS training -- all of that would be a total of about
15 minutes in the simulator. So do I think doing this
maneuver once every nine months, pre conditions pilots
to expect to use full roll controls every time they get
into some turbulence or some wake turbulence,
absolutely not.

MR. CLARK: Okay, but it would appear that
they need to use full -- or almost full control each
and every time this mode is introduced.

THE WITNESS: No, it's -- it depends on the
pilot reaction of what happens. As I said, we're
driving him to a 90 degree bank -- and different pilots
will do different things. Some pilots don't use the
rudder, and other pilots do to arrest the roll control.

So -- do we drive every pilot to use the rudder

because the roll controls are ineffective? No, we
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don't do that, but through the AAMP ground school
instruction, they do understand the concepts that the
rudder can be used as a secondary roll control -- or
the secondary effect of the rudder is roll if the roll
controls are not working.

MR. CLARK: And then I'll just jump in one
more and I'll give it back to Malcolm. In the 587
scenario, you're familiar with the data and following
through on the lead in. Is there anything in there
that would -- is there any training that you provide
that would encourage a pilot to simultaneously use the
-— a lot of wheel and a lot of pedal, based on what is
happening in this 587 scenario?

THE WITNESS: From what I've seen in the
data, I haven't seen anything that would indicate that
the aircraft was ever in any type of upset. Specific
to the rudder, if a pilot doesn't need to roll the
airplane, at a high angle of attack and has exhausted
the roll controls, in this case, the only time I would
expect a pilot to utilize the rudder outside of that is
if you end up with some yaw or side slip on the
aircraft and you're trying to get it back to
coordinated flying. Does that answer your question?

MR. CLARK: Yes, that's fine. Sorry, Malcolm

DR. BRENNER: Okay.
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BY DR. BRENNER:

Q In the simulator exercise, I understand you
do not record the pilot's inputs on the rudder. How do
you evaluate their use of the rudder?

A It's really an individual instructor and --
to just watch the pilots of how they execute this upset
procedure, so that's really how we evaluate it.

0 And in wake turbulence maneuvers, what's the
guidance, or when would it be appropriate to respond

with a full wheel?

A A full aileron or roll controls?
0 Yes, that's right.
A If you were getting some kind of a roll, and

you put in a roll control, and the roll on the airplane
continued -- an unintended roll -- continued, then I
would expect the pilot to use all the way up to the

full roll controls, to arrest that unintended roll.

Q And when would it be appropriate to use full
rudder?
A Well, first of all, prior to 587, I don't

think any pilot in the world thought that full rudder
could be gained from an inch and a quarter of movement
at 250 knots with ten pounds of pressure. But, if

there was side slip on the aircraft, I think the pilot

would put in the rudder to the amount to arrest the
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side slip and pull the airplane back into coordinated

flight.
Q And would the guidance be to apply the rudder
-- what would the timing be in terms of -- would the

rudder come simultaneous with aileron, or after, or
before?

A If you're in a low angle of attack, and you
get roll, I'd expect him to roll with roll controls,
and there would be no reason to use the rudder. But if
you're at a low angle of attack, and you get side slip,
then I would expect him to use the rudder. Now,
whether that's at the same time or close together, I
can't say. But at high angle of attack, if they
exhausted their roll control, then I would expect them
to come with the rudder, so I would expect the roll
controls to lead in that case.

0 In the CVR transcript, the First Officer
called for max power during the event. 1Is this a

normal call out or a nonstandard call out?

A For an encounter with wake turbulence?
Q Yes. What is he doing? What is he calling?
A Most of my experience with wake turbulence,

and as I talk to pilots, it's very short, it's just --
you hit the wake turbulence and you're through it. And

so you don't really -- are in there very long to
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react. In this case, as I've read through, just
yesterday when I looked through the CVR transcript, I
think he was asking for power to get out of something
that they were in, whatever that was.

Q Under the company guidance, is max power an
escape maneuver? Is that correct?

A It could be part of the wind shear
microburst, yes, procedure, which is the only time that
you would use the word escape.

Q I see. Or is there any -- when is the
command max power used? Can you help us out on that?

A During the wind shear microburst procedure,
you would ask for max power during that procedure. Not
necessarily an upset procedure, and we talked about the
thrust vector effect during my presentation. You would
not necessarily, categorically, just ask for max power,
and certainly if you were in a nose low condition, you
wouldn't ask for max power.

Q And according to the CVR transcript, the
Captain replied, "You all right?" He did not, and
according to the FDR data, did not change the power
setting. Why did the Captain not provide full power as
the First Officer requested?

A If you ask for max power, my personal opinion

is that that could be two different definitions. One,
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is the normal max power that you use during climb out.
And another max power would be to the firewall of the
aircraft, where you're no longer concerned about
overtemping the engines and taking them outside of
their parameters, you're concerned more about getting
power to recover the aircraft. So those two -- I can't
sit here and say what Captain States was thinking at
the time, nor First Officer Molin, what they were
actually -- what he wanted and what he was asking for.
But those are the two definitions that I would think
of as max power.

Q Thank you, that's very helpful. And you
talked about the Safety Board recommendation that came
out in February regarding pilot training and the
operation and the human factors of rudder systems, is
American Airlines instituting actions as a result of
the recommendations?

A Yes, sir, we are. Right after the
recommendation came out, and of course we've had
dialogue with the NTSB as well as the party members
involved in this accident, we issued a technical
bulletin to our crews. We've issued revisions and what
we call our pink bulletins to our crews. We sent out
two separate packages of information to our crews to

address these issues of which we included the safety
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recommendation as well as the Airbus response letter to
the safety recommendation, and the Boeing response
letter to the safety recommendation. We talk about it
now during ground school. We talk about it, we
illustrate during the simulator program, we illustrate
the restrictive rudder pedal movement and how sensitive
that is, and the force of the rudder pedal. We have
done several things. We've issued messages through our
electronic thing. We've posted information on our
pilots web site. I personally have, for the A300 in
particular, I have made base visits to field questions
from the pilots that they had, and it didn't always
center on just some of the issues in the safety
bulletin, but to field questions and get the
information out there on the street. Because I think
there was some issues in the safety bulletin that were
clearly misunderstood or not well understood by pilots
all over the world.

DR. BRENNER: Thank you.

CHATRMAN CARMODY: I understand that Mr.
O'Callaghan has some questions after you, Dr. Brenner,
is that correct?

DR. BRENNER: Yes, Madam Chairman.

CHAIRMAN CARMODY: Was that your last

question, Dr. Brenner?
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DR. BRENNER: That's correct.

CHAIRMAN CARMODY: Okay, I just wanted to
clarify, after Mr. O'Callaghan, will there be more from
the tech panel, or -- possibly there will. I'm
debating whether to take -- why don't we go ahead. 1I'd
like to finish with the tech panel before we take a
break, so maybe we can aim for 10:30 or so. Thank you.

MR. O'CALLAGHAN: Madam Chairman, I'll try to

be quick.
QUESTIONING OF MR. GHOSHAL
BY MR. O'CALLAGHAN:
0 Good morning, gentlemen, thank you for your

presentations. My questions have to do with the
simulation, and also a little bit about the training.
Dealing with the simulation first. Mr. Ghoshal is the
upsets that you describe in your presentation, do they
apply to all aircraft operated by American or to just a
few?

A Yes, all American and American Eagle also.

Q Then, I'd just like to clarify something,
Captain Rockliff in his testimony yesterday said that
when he experienced the roll upset in the MD-11
simulator with the McDonnell Douglas pilot, it was his
impression that the roll control was inhibited as you

described, but he seemed to indicate that he thought,
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or both pilots thought that the rudder was not. Were
they looking at a different version of the scenario, or
do you have any opinions on that?

A From day one that we developed it, this is
the way it was. Roll and yaw control were both phased
out and phased in at the same time.

Q Okay, thank you. Now, in your presentation
you mentioned that during the development of the roll
upset profile that the angles of attack and side slip
were monitored.

A Yes, sir.

0 And these were found to be within the wvalid
range of the database report?

A Yes, simulator alpha/beta plot that I showed
you.

0 Okay, thank you. And now, is alpha and beta
monitored for each student going through the program
for each run?

A No, sir, we don't.

Q But wouldn't the alpha and beta achieved
during the recovery depend on what each individual
student happened to be doing?

A Absolutely. When we developed it, we flew it
with quite a few pilots and looked at it, and it looked

pretty reasonable.
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0 But for an individual student, it's not
monitored.

A No.

0 And you mentioned that the simulator is

capable of recording data.

A Yes, sir.

Q But is it in fact recorded and then used to
debrief pilots during the training?

A Not this alpha/beta pitch angle, bank angle,
no, we don't do that for AAMP.

0 And I think Captain Ivey asked this, but also
load factors and things like that are not recorded and
are not reviewed either, is that right?

A That's my understanding.

0 Thank you, that's --

MR. CLARK: Let me ask a follow on right
there, John. How do you know that it would have been a
successful recovery if you don't track those particular
elements? What is your basis to determine that the
exercise was successful?

CAPTAIN YOUNG: The basis for determining
whether the exercise was successful or not was
recognition to start with, and the second, proper
execution of the procedure. And we understand -- and

this is a limitation where, I mean, certainly if you
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get the sim upside down, you don't go to negative G,
you don't hang in the straps, you don't have books
flying all over as you would in the airplane, and this
is just part of the limitation we live with the
simulator. But in this particular case, we're trying
to teach a specific procedure to an upset condition,
and so if they apply the proper procedure, then that
would be a successful.

BY MR. O'CALLAGHAN:

Q Mr. Ghoshal, going back to your presentation
again, you mentioned that plot that shows the range of
alpha and beta, and I think I heard you say that the
data that feeds that comes from flight test, wind
tunnel and perhaps extrapolation by empirical methods,
and my question was —-- what I heard was as long as
there's a number in the database for a given angle of
attack and side slip that means that one can expect the
simulator to be representative of the real airplane.
Did I hear you correctly? Is that what you intended to
say”?

A Yes, sir, and in reality, the data comes from
the aircraft manufacturer. We, as the simulator user,
or when I built simulators, we do not know which part of the
angle of attack is flight test, which is wind tunnel, which

is extrapolation. There is no way to know it. All we
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know is it is given by the aircraft manufacturer and
their stability and control people have looked at it
and deemed it accurate enough for use in simulators.

0 So, can I take that to mean, then, that if
there 1is, indeed, then a number for an angle of attack
or a side slip, then as far as American Airlines is
concerned, that number has been blessed by the
manufacturer and therefore is representative of the
real airplane.

A Yes, sir, and also I quoted industry training
aid, it says the same thing also. Just a -- okay, the
industry training aid actually quotes the similar
thing, that it could be analytical data, extrapolated
data, anything you can use.

0 I think I saw in that chart, -- those
databases went out to some 30 degrees of side slip, and
possibly over 20 degrees of angle attack. Would you
expect, knowing your knowledge of simulators, that the
simulator would actually duplicate a real airplane in
that kind of condition?

A Some of the high side slip angles, yes, if it
is wind tunnel -- you know, wind tunnel is one of the
best to get high side slip angle data. But it is very
important to remember that most of the flight is done

inside the box, even when the aircraft is in an upset
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maneuver, within that flight test box. The data that

we recorded in the simulator will always be in the

middle box -- most of the time, even in upset
maneuvers.
0 I understand the latter, but at the extremes,

though, you're giving separated flow conditions and
these sorts of things, do your simulators account for
that properly?

A The data come from aircraft manufacturers.

Q Okay, thank you. One second here.

QUESTIONING OF CAPTAIN YOUNG
BY MR. O'CALLAGHAN:

Q Moving on then to the pilot training, then, I
guess, Captain Young, yesterday Mr. Chatrenet described
for us how the rudder produces roll by first yawing the
airplane and inducing a side slip, and then how it's
actually the dihedral effect and the side slip angle
that produces the roll. Can you explain what the
significance of that mechanism is from a pilot's point

of view?

A I'm not for sure I completely understand your
question.
Q Well, the -- yesterday, Mr. Chatrenet

described how it is aerodynamically that the rudder

causes the airplane to roll --
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A Right.

Q First thing it does is produce a yaw.

A Correct.

0 Which will create a side slip angle, and then

the dihedral effect of the airplane through the side
slip angle, produces the rolling moment that banks the
airplane. And he mentioned, you know, that there's a
delay -- first there's a movement in yaw, and then
there's a roll, so there's kind of a delay --

A Right.

Q And I was wondering, does that have any
bearing or any significance from a pilot's point of
view?

A From a pilot's point of view, I'm not an
aerodynamicist, but you know I understand some basics
about why an airplane rolls with rudder at high angles
of attack, or even for that matter, if you put in
enough rudder at low angles of attack and you wait long
enough, it could induce a roll. But when you first put
in the rudder initially, you're going to get some
adverse yaw, probably imperceptible to the pilot,
and then as the oversweep on swept wing airplanes, as
the oversweep takes effect, basically you have one wing
that's more effective than the other, and it induces a

roll as a result of that side slip, that causes one
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wing to get out into the airstream more effectively,
should I say. And so —-- but from a pilot's point of
view, if I needed some roll and I've exhausted my roll
controls, I'm going to put in a little rudder,
possibly, and it depends on the situation, but possibly
put in a little rudder to help that roll control if I
need that. So I don't sit there and think about am I
in a side slip, am I not in order to induce this roll
at that point in time. I'm trying to arrest an
uncommanded roll.

0 Now, in the presentation, the classroom
presentation of the AAMP that we saw saw some clips of,
is the mechanism that I described and that you
reworded, is that gone through in the presentation --
this mechanism, the physics of how the different roll
is applied?

A In detail. There's a —-- the tape in the
mechanism -- the full class of the AAMP program, the
ground school presentation, that's full day of
classroom instruction, the very first part of it spends
a great deal of time building a foundation in
aerodynamics and how airplanes move through the air and
what they do, and the effects of the control surfaces
on that movement through the air. And so during that

time, there's a great deal of effort and instruction
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spent on the subject, yes.

Q So then you, I assume, feel that many of the
pilots who have been through the program have the same
understanding of the mechanism by which the rudder
produces roll as you just described, verbalized for us?

A I think the pilots understand that the rudder
can induce roll, yes. I can't speak for what they
retain as far as being an aerodynamicist, you know, the
exact nature of why that rolls, but I think they know
that the rudder can get them roll, I do believe that,
yes.

Q But do you think there's an understanding,
though, that the rudder is not just a power boost for
the wheel, that there is a difference in how it
produces the roll, or do they think that well, it's
like getting a boost on the wheel and you get more
effect from a wheel by adding rudder?

A I think that their first instinct is to use,
if they're trying to roll the aircraft, their first
instinct is to use the roll controls, the
aileron/spoiler. Do I think that they think that's a
power boost for that, no, I don't think that's it. I
think most pilots realize it's a secondary effect of
what the rudder can do.

Q Hold on a second. Also, yesterday, Captain
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Rockliff testified that it was his understanding or
idea that the pilots flew or maneuvered aircraft by
feel more than numbers -- I'm paraphrasing what I
understood him to say. And I'm sure you heard his
testimony. Would you agree with that characterization?

A I think we have very precise -- well, I don't
think, we do have very precise roll instrumentation in
the aircraft, and we have very precise pitch
instrumentations in the aircraft. As it relates to
rudder, I would agree with his statement that I think
pilots do, once again, it was what I spoke to earlier,
that they feel a side slip or a yaw acceleration on the
aircraft first by feel, and correct for that by feel,
because we really don't have any exact instrumentation
until you kind of get the airplane back into
coordinated flight, and then you can fine tune it with
this trapezoidal index we talked about, or the ball in
most airplanes, as it's called.

Q So I guess at least for the type of maneuvers
we're talking about, that certainly by feel or the -- I
think he also used words like the gain of experience
over time -- that that's how one flies, more than
reference to instruments or precise numbers. Is that
right?

A In particular in reference to an upset, it's
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more of a procedure. Certainly we can't teach the
pilots how it feels to be in an upset. We're not going
to take an airplane up there and do that with our
pilots. So do they apply that particular procedure by
feel? Probably not. They just execute it as the
procedure is written. So I don't think they fly that
part of it by feel. But I think under normal flight
conditions, that they do fly, and particular with yaw
accelerations, by feel, yes.

Q Thank you. I guess since we've —-- since the
large part of the yaw or these maneuvers are flown by
feel or experience, and I may have understood that the
initial kind of instinct response might be the proper
procedure, but then the -- in the degree or amount of
rudder sort of like Dr. Brenner was talking about, and
the amount of rudder to apply and these sort of things
is learned by feel. I guess the question would be what
opportunities do pilots have to acquire a feel for the
roll response of the airplane to the rudder?

A Probably not that great of an opportunity.
They do, as they fly on a normal basis, maybe have one
engine that's producing a little more power than
another one and so you'll get some side slip or some
yawing in the aircraft, and so you do trim that out,

and the other times that they really use the rudder is
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doing cross wind take off and landings, and I suppose
that's really the only time that they get the chance to
feel what the rudder does.

Q And those examples ... eliminating side slip
and actually rolling the airplane?

A Yes.

Q I think you mentioned that the roll upset
training was I guess maybe a total of 15 minutes once
every nine months or so. Is -- I guess two gquestions
in one, is that the opportunity for pilots to get a
feel for the roll response of the airplane to rudder?
And is there anything beyond that -- beyond those --
the roll upset training -- where they would have the

opportunity to experience the response to the airplane

rudder?
A In relation to rolling aircraft with rudder?
Q Yes.
A Obviously, the simulator is very difficult to

simulate feel, accelerations, on your body, so that's
not a very good tool, but it is the best tool that we
have available to simulate those type conditions. For
a pilot to experience what the airplane does or how it
rolls with use of the rudder, there's just not many
opportunities to do that.

0 I think the simulator can be used for
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training for proficiency, I believe is the term used,
is that correct, for some maneuvers?

A Some maneuvers it is training to proficiency,
and it is used for that.

Q Like cross wind landings or landings, period.

A There's a long list of things such as that,
and engine failures, and control malfunctions, and
instrument approaches of different types, precision and
non-precision, et cetera.

Q These train for proficiency maneuvers,
there's a large exposure to the maneuvers -- and in
these maneuvers, I guess when we say pilots are trained
for proficiency, they are trained to acquire a feel for
the aircraft for those maneuvers, is that correct?

A I don't know that they're trained to the feel
of the aircraft or not, but there are some standards of
what the FAA has established which those pilots must
meet those standards in order to continue on in
training, or they receive additional training to meet
those standards. I don't know that we have a simulator
available to us anywhere in the world that can simulate
the feel of an aircraft as it pertains to Gs or et
cetera.

Q I understand in terms of G loads, but for

example, like the landings, I understand that a pilot
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can, you know, his first landing in a new airplane can
be with passengers on board because they -- they have a
lot of practice landings in the simulator.

A The FAA comes to our facility and they
validate and approve our simulator, and in certain
maneuvers, of which landing is one of those maneuvers,
they validate it and say that the simulator replicates
the airplane close enough that your previous statement
is correct.

Q So my final question then, to kind of bring
this into focus, that is comparing the amount of
experience pilots have, say, in training for
proficiency for landings or other maneuvers, compared
to the amount of experience they get to experience the
airplane's response in roll, what's the -- what's the
difference there? Is there a large quantity of
difference in the amount of exposure they get to those
two types of maneuvers?

A There is. For certain malfunctions and
certain maneuvers, we give them a great deal of time in
the simulator. In this particular case, with upsets,
obviously, it's not a great amount of time. We don't
ever expect our pilots to find themselves in an upset,
and we hope that they wouldn't. But the simulator, our

primary focus on upsets is recognition -- to avert the
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upset before it ever happens, and then of course, if
they do find themselves in an upset, then to apply the
procedure. But -- long winded to say no, some of the
maneuvers that we conduct in the simulator we spend a
great amount of time on, and others we do not.

MR. O'CALLAGHAN: Thank you very much, that
concludes my questioning.

CHAIRMAN CARMODY: Thank you, Mr. O'Callaghan
and I know there may be a couple more questions on the
technical panel but I think I'll go ahead and have a
break now. I think the witnesses need it. I know we
need it, and the parties would appreciate it. So let's
come back -- before we get up, though, let me make a
few announcements, please. When we return, I'm
changing the order of the parties because traditionally
the last questioner will be those whose witness it is,
so at this time American will be last. Why don't we
start with Airbus, FAA, Allied Pilots, and American in
that order after the break.

Two more things: we're going to move some
witnesses order. We'd like to move Mr. Rackers (ph),
who 1s currently number 11 to a position between
witnesses 15 and 16, which is Kurbit Kubian (ph) and
Curlin and 17, Ilkowitz (ph). So this will put Mr.

Rackers (ph) between those two. This would put all the
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composite witnesses in one group, and we understand
this is fine with Mr. Rackers (ph). We're also
proposing to move Mr. Proctor who is currently 14 to
position following witness 6. Now we're looking for
Mr. Proctor, but we understand he is prepared. Mr.
Proctor is okay with this, so we'll get a new witness
list, but I just wanted to make you aware of that.

Also, those parties who made -- or those
witnesses, rather, who made presentations today and
yesterday, please be sure we have copies of those for
our hearing record.

And last, I understand we have some visitors
here from the Korean Air Accident Investigation Board,
so we'd like to welcome them, and we're very glad
they're joining us. Thank you.

Fifteen minutes, please, quarter to eleven.

(Whereupon, a 24 minute recess off the record
was taken.)

CHATIRMAN CARMODY: Let's resume the witnesses
from American who had a break, so I trust we're all
refreshed, and I understand there were just a couple
more questions on the technical panel.

CAPTAIN YOUNG: Madam Chairman, the witness,
Delvin Young here.

CHATIRMAN CARMODY: Yes.
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CAPTAIN YOUNG: I did want to clarify one
line of questioning that Mr. O'Callaghan had asked me
about -- use of the rudder and whether the students and
the pilots in the simulator could -- if we did any
exercises or anything to help them know how much roll
control the rudder would give them. And outside of
what we've already spoke to, we do an exercise where we
do some turns with aileron and spoilers only, and then
we do them with rudder and aileron and spoilers to show
the effectiveness of those rolls. So I Jjust wanted to
clarify that.

CHAIRMAN CARMODY: Alright, thank you. Now,
the technical panel, was it Mr. Jouniaux has some
questions? Please proceed.

MR. JOUNIAUX: Thank you, Madam Chairman. So
I would like to come back and go a bit further to
address the actual simulator training exercises and
techniques and the feel the pilots can have from that,
which -- so which operated to the crews, especially
with the wake turbulence,, and for that I will refer to
the Exhibit 2-B and in particular, page 12, 17 and 19.

So the interviews in the Exhibit are with American
pilots —-- airline pilots who had recently followed the
AAMP program.

First, I would like to refer to the -- to
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page 17, which -- yes. I can read it, a small
quotation. It says, "wake turbulence" -- one of the
pilots says, "wake turbulence is used in the simulator
to lead to an upset situation". So my question first
go to Mr. Ghoshal --

CAPTAIN YOUNG: And you're on page 17, 1is
that correct?

MR. JOUNIAUX: Page 17, correct.

CAPTAIN YOUNG: Okay.

QUESTIONING OF MR. GHOSHAL

BY MR. JOUNIAUX:

Q So my question to Mr. Ghoshal will be, does
this wake turbulence scenario combine the pitch and
roll event you describe or just one of those?

A As I explained earlier, we do not have wake

turbulence as such. We have two separate scenarios,

one for pitch upset and one for roll upset. They are
Separate.
Q Yes, but does -- when this pilot refers to

wake turbulence, does they mean that they are pitch and
roll at the same time?
A You cannot have two at the same time, so I
don't know what he means, really.
CAPTAIN YOUNG: And I will further explain

that is that there is a button on the instructor's
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panel, or there was at the time, to either select
either the pitch maneuver or the roll maneuver. Now
the roll maneuver, depending on how the pilot reacted,
if it did get greater than 90 degrees, it could end up
in a nose low condition.

QUESTIONING OF CAPTAIN YOUNG

BY MR. JOUNIAUX:

0 I will refer to page 12, then, it's the sixth
paragraph. It says "wake turbulence training includes
simulator training of some extreme unusual attitudes
for wake turbulence encounters. For example, a nose
down roll to an inverted attitude." And the next
paragraph, about wake turbulence and this pilot
mentioned that "the simulator ride included an
unsuspected unusual nose high attitude" and then he
describes the recovery, so that leads me -- "Recovery
was to add power and ... relative to the horizon."

So this leads me to the next question, so
from this interview, it seems that the feedback it
seems like we have from the pilot is very different
from what was presented in the AAMP ground course that
say that for the wake turbulence has limited upsets on
aircraft, but this it seems that these pilots associate
wake turbulence with large upset. And the second is

said in the ground course that in high pitch situation you
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train pilots to use aileron to roll the aircraft first
towards the horizon. Here it seems that the
understanding of the pilot is to use rudder to go
towards the horizon. What are your comments about
that?

Q The wake turbulence here -- and as I said
that for the rolling maneuver in particular, we do not
introduce any other type of aircraft malfunctions like
hard over rudder, so, and the weather -- the instructor
generally sets the weather fairly clear. So, to just
be flying along and all of a sudden it just goes out of
control or it goes into some type of upset maneuver,
what the instructors do to kind of set it up is that
they -- they don't always, but I'm sure many of them do
say you're following a heavy jet, some use actually the
747, and you're cleared for takeoff and then they go
and execute the roll maneuver.

Now -- and I know there's a lot of talk right
now, certainly, about this roll maneuver exercise. Our
objectives were to get them past 90 degrees, 90 degrees
or greater is the exact of what we were trying to do,
because of some accidents. There are several ways you
can do that. You can have the instructor fly it there
and freeze the simulator and put him there. You could

have the other pilot put their head down and have the
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pilot not flying put it there, or have the pilot flying
close their eyes and give it some turns and different
things, and as a standards manager, and all along as an
instructor, I'm always working with trying to
standardize our training. We have -- at one time we
had nearly 15,000 pilots -- 14,000 and some pilots 1is
what it was, and so standardization is a huge issue.
And so to -- we felt that this was the best way to
standardize the training to make sure everyone got
exactly the same thing, and we chose this method to put
them in that particular upset. The fact that the
instructors used the words wake turbulence or whatever
-— and I don't think any pilot out there thinks that --
I mean they experience wake turbulence all the time.
I'm not for sure that a pilot thinks because they get
into wake turbulence they're going to end up upside
down. I don't think this training predisposes them to
that.

Q I mention that because we have around six
interviews referring to the same scenario for upset
exercise.

A Agreed, and I think that most of the
instructors probably do say that, hey you're clear for
takeoff, you're following a heavy jet or whatever it

might be.
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0 This is my last question, in the light of
these statements, can you describe what type of
guidelines were given to the instructors before they
delivered this training program?

A There was a —-- the instruction that you saw
before, the instructor gave training to all our
instructors —-- ground school check airmen as well as
numerous other instructors, not only from American
Airlines, but from several airlines and agencies --
FAA, NTSB -- many in this room today have received that
instruction. And then, obviously that one instructor,
Captain Vandenberg, could not give all -- all of our --
every single pilot instruction in the simulator, so it
cascaded down to them in the simulator. Does it make
sense.

Q Do you use any guideline -- written or
something given to the instructors to teach these kinds
of exercises?

A The guideline is the procedure out of the
operating manual for nose high and nose low, and so
that's really the guideline. As far as the maneuvers,
prior to 587, we had these preprogrammed buttons so we
have a worksheet that requires the instructor to
complete, and on one of those -- on the worksheet is

these upset maneuvers, and so the instructor would just
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go to that page on the instructor panel in the

simulator and select either a pitch or a roll maneuver.

Q And how do they teach to recover from this
situation?
A They teach from basically the procedure, and

if you follow the procedure step by step right down the
line, it's an effective tool for how we recover from
these upsets.

MR. JOUNIAUX: Thank you, Captain Young.

CHAIRMAN CARMODY: Thank you. Anything else
from the technical panel. Alright, in that case we'll
move to the parties and start with Airbus. Any
questions of the witness?

DR. LAUBER: Thank you, Madam Chairman. Yes,
I have several questions I'd like to ask Captain Young
and Mr. Ghoshal.

QUESTIONING OF CAPTAIN YOUNG

BY DR. LAUBER:

Q Captain Young, yesterday Captain Rockliff
testified that -- with regard to AAMP -- it was his
opinion that in general, and in many ways the program
was very good, and in fact, I think he commended
American for taking the action to put such a program in
place. But just to make sure it isn't the concept of

AAMP that is of concern, but we do have some specific
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concerns, as he stated, about what was taught and what
was learned with regard to use of rudder, and how that
ties into simulation, and how that ties into wake
vortex recovery procedures, and how it might be related
to the accident. So that's what I want to explore with
you a little bit further in my questioning.

First of all, with regard to the timing, do
you recall when Mr. Molin took the AAMP program? When

he took the course?

A Yes, sir, March of 1997.
Q And you testified earlier that changes were
made to AAMP with regard to the -- to what was taught

regarding rudder use when, Captain Young?

A No, I didn't testify that changes were made
to the content of the program. I said the supplemental
material, which was the AAMP booklet, workbook, that
bullet statements in there, that the wording had been
changed to clarify what was already being taught in the
course.

0 And specifically it had to do with
coordinated rudders, 1is that correct?

A It added coordinated rudder, and there have
been other changes over time.

0 So that coordinated rudder as it's now used

in AAMP is the conventional definition of coordinated
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rudder, is that basically correct?

A Well, I know on the video clip there, Captain
Vandenberg said that today that's what he was talking
about, coordinated rudder, and I think I've already
answered what I meant by -- personally, what I meant by
coordinated rudder. What Captain Vandenberg was
speaking to was a very unique situation that involved
high angles of attack, and what he was talking about
there.

Q In any event, those changes and the warnings,
by the way, that were added to the video, came after
Mr. Molin took AAMP, is that correct? Changes to the
supplemental material and the video?

A The clarification of what was already being
taught in the class came -- I mean it's evolved over
the years and that tag on the end of the video which
was distributed in December of 1997 to every American
Airlines pilot -- that tag was just to reiterate and to
restate what had already been said in the program, as a
result of the feedback from the four signatories on the
letter there of August of 1997.

Q With the added caveat with regard to use of
rudder. That was the tag on at the end.

A Well, there were other tags ons..

0 Okay, well, do we know whether Mr. Molin
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actually ever looked at the video, saw the video?

A No, sir, I have no way of knowing that.

0 And in fact, his first exposure to AAMP was
March of '97, he saw the full blown high test wversion,

basically, is that correct?

A Yes, sir, he saw the full eight hour ground
school.
0 And when would he have had his simulator

exercise relative to AAMP?

A The simulator exercise.

0 Yes, when would he have experienced the roll
upset recovery to be specific, or the wake vortex
recovery procedure in the simulator? When would he
have had his first exposure to that?

A It would have been during his normal
recurrent training or if he was upgrading on an
aircraft or transitioning to a new aircraft, he would
have had the AAMP maneuvers or the AAMP training then
in the simulator.

0 Would he --

A Wait -- vortex training -- I Jjust want to

make that clear.

0 Was he in transition training during this
period?
A No, sir, I don't think so.
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Q Are you familiar with the law of primacy as a
training person? Does that mean anything to you?

A I've heard of it one other time as they spoke
during -- for this investigation, or during this
investigation I had heard that you had spoke of it at
one of the meetings. And that's the only time.

Q Do you have a working understanding of what
it means or do you have an understanding or a
definition of what the law of primacy is about?

A I am not a psychologist, nor a psychiatrist,

Q So you don't recognize that the basic
principle is that people tend to remember best that
which they hear first?

A I know basically that pilots have a pretty
short attention span, and so if you're going to say

something important you'd better get it out early.

Q Right. Can't argue with that, Captain Young.
Can't argue with that. I'm interested in what appear
to be different -- I'm trying to understand exactly

what was and what wasn't taught with regard to use of
rudders, and I want to start with this notion of
coordinated rudder. Could you look at Exhibit 2-B,
page 45, please?

A Yes, sir.
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Q Okay, specifically, page 45 if I didn't say
that, sorry.

A I have it.

Q And starting right at the top of the page.
This is an interview of Captain Landry. First of all,
who is Captain Landry?

A Captain Landry, at the time of this interview
was the managing director of training for American
Airlines.

Q Managing director of training. Okay. Could
you —-- could you take the second paragraph, and just
read for us, please, what Captain Landry said. First

two paragraphs.

A The first two paragraphs?
0 Yes.
A From Captain Landry, and let me see what the

question was.

Q I'm sorry, we have a discrepancy in the page
here. What I have as Exhibit 2-B circled page 45,
okay, let's go to the top -- that's still wrong, it
doesn't -- I don't know how to resolve it here because
this is the Exhibits that we have, 2-B, 45, Captain
Landry interview, and it's Mr. Ivey doing the
questioning -- it's page 284 of the original operations

group interview notes if you have that. Try page 42.
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I'm told -- yes.

A I think I have what you want here in front of
me. I'm not for sure they can display it up there.

Q Okay, do you have the paragraph that begins
"If you're talking about -- well, I think what Warren
said..."?

A Yes, 1 do.

Q Okay, would you read that for us, please.

A It says, "If you're talking about -- what --

well, I think Warren said it well in his lecture when
he talked about coordinated rudder. I think he gave a
great caveat right off the bat and said that when he
talks about coordinated rudder, he's talking about
rudder in the same direction as the ailerons."

Q So would you continue down in the second
paragraph, Jjust read the last sentence in the second
paragraph, please.

A The last sentence in the second paragraph is,

"I think he gave a great caveat right off the bat and

said that --
0 No, I'm sorry, in the -- down there, the last
sentence --
A I'm not sure where there is, can you specify?
Q Where the arrow is on the display up there.

"So my impression of what Warren has been saying ..."
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A "So my impression of what Warren has been
saying about coordinated rudder has to do with rudder
in the direction that you want to roll, i.e., the same
direction that the ailerons are going."

Q Okay, in that context, I know vyou played for
us a number of excerpts from the video that had been
made of Captain Vandenberg's lecture, there are some
segments that you didn't show. In one of them he says,
with reference to the recovery from an inverted nose
low attitude, he says, "I'm going to tell you to put in
coordinated rudder, put it fully in, fully, all of it,
right now. As many of you know, the rudder in this
portion of the roll becomes what acrobatic pilots call
top rudder" -- and he goes on to talk about the idea
that somehow during the recovery from an inverted turn,
the little bit of rudder back there is going to hold
the nose of this transport sized airplane up in the
air.

But in any event, he goes on to say, talk
about "When you pull back, what goes up? Angle of
attack. When angle of attack goes up, what rolls the
plane? Rudder. Exactly, and that's rudder all the way
in and it will whack. It will try to snap roll. That's
fine. Just neutralize the rudders real quick."

Do you have any reaction, first of all, to
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any of what Captain Vandenberg says in the video in
this context?

A In the context of top rudder, that's a very,
very specific, unique situation. I think getting a
transport category airplane upside down is very unique
in itself and it is an extreme condition that it needs
immediate attention. I don't think there's any pilot
in here that disagrees with that. And specifically,
talking about top rudder, if you're concerned about the
nose dropping through and getting nose low, then top
rudder may help you preserve your nose up to assist you
in this recovery, as it pertains to top rudder there.

Q But would you agree that his description
about how to do it, right now, fully, implies certain
aggressive input on the rudder?

A Would it imply aggressive? I mean as you
state it right there, I would say yes, but to further
that, prior to this accident, as a pilot, I didn't know
you couldn't do that.

Q You couldn't do what? Sorry.

A Be aggressive with the controls at the speed
that we're talking about, when you're slow and a high
angle of attack.

Q I don't know what's in the record that says

you can't be aggressive with the rudder with angles --
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any normal flight angle of attack. I don't know where
that comes from. You might want to share that. I
don't understand what your reference is to you weren't
aware of a prohibition about the aggressive use of
rudder in flight.

A You made reference to whether I thought this

was aggressive and whether that was appropriate or not.

0 Right.
A Prior to this accident, I had never heard
anyone speak of, or never had -- we had never had

official communication with the manufacturers about the
aggressive use of rudders.

Q Well, we, yesterday, spent some time going
over the record with regard to written communications
on that and I won't pursue that further here. The
point is, with regard to what Captain Vandenberg taught
with regard to rudder, in this context as we just
discussed it, 1is that basically he was advocating open
loop control of the rudder. Would you agree with that,
based on the discussion we had on open and closed loop
concept yesterday?

A You're going to have to refresh my memory
about open loop/closed loop -- exactly what you mean by
open loop.

Q In closed loop control, you're using the
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control to achieve some desired aircraft performance
objective. Maybe a yaw rate, it may be a bank angle.
In open loop control, you're basically going to the
stops, if you want, there's no specific performance
objective in mind other than moving the control to some
specified position. Based on what Captain Vandenberg
has described as coordinated rudder, isn't that an
instance of open loop control that he's advocating with
regard to rudder?

A In what you just said in describing open
loop, the objective in a very special case of where
you're concerned about getting the nose excessively
low, the use of -- if you will -- and I'm not that
familiar with open loop/closed loop controls -- but in
the context that you just explained, I would say that
he did want to go to full control of the rudder, or to
the stops on the rudder to help hold the nose up so

that it did not get excessively low.

Q Fully and quickly was the way he advocated it
in the video. His words.
A I don't have that available to me right now,

if you say so, then I will trust your words.

QUESTIONING OF MR. GHOSHAL
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BY DR. LAUBER:

Q I'd like to pursue the issue of simulation
and the role that it played in all of this, including
how rudder was taught and the issues of the roll
maneuver and the function button that we've heard Mr.
Ghoshal describe for us. Spent some time talking about
the fidelity of simulation based on data packages
provided by simulator manufacturers, is that -- that's
part of what we spent time talking about. And the
focus, I think, of your comments, Mr. Ghoshal, had to
do with the aerodynamic part of the simulation, isn't
that correct?

A All the systems, really. Not just
aerodynamics -- hydraulics, pneumatics, auto pilot --
everything comes from the aircraft manufacturer.

Q Correct, as far as they can be replicated in
the cockpit, correct?

A Yes.

0 So aerodynamic data would show up in the form
of changes in aircraft performance, instrument
readings, attitudes, air speed, altitudes, and similar
kinds of things, right?

A Yes.

0 But in the real world, in the real airplane,

what's correlated with any kind of motion of the
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airplane, are also accelerations experienced by the
pilot as he's strapped in his or her seat in the
airplane, isn't that correct?

A I'm really not a pilot, but yes, there are
simulator limitations for acceleration detection, if
that's what you're getting at.

Q And are those capable of replicating the full
envelope of accelerations that could be experienced by
the pilot in flight?

A There are limitations in flight simulators
where both translational and rotational accelerations
cannot be maintained.

0 In fact, basically because of the limited
motion capability of simulator platforms, all you can
really provide are the onset cues, the onset
acceleration cues, and you can't sustain any lateral,
vertical or longitudinal G forces for any period of
time, is that correct?

A Yes.

FURTHER QUESTIONING OF CAPTAIN YOUNG
BY DR. LAUBER:

Q Captain Young, as a pilot, aren't those
forces of particular importance in helping the pilot
determine which direction his airplane is going and

what his attitude is in energy state, and similar kinds
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of things? 1Isn't that an important source of
information for the pilot?

A It can be an important source of information,
but we've all probably experienced vertigo, certainly
in jet aircraft, so those are not always the only cues
that you get, and -- and there's no doubt, when we
train pilots, there are simulator limitations where it
is not 100 percent replication of the aircraft. There
has not been one built on this earth that is 100
percent replication of the aircraft. So, of course
it's not going to replicate it exactly.

Q I'm glad you brought up the question of
vertigo because I was going to ask you if you've ever
personally experienced vertigo, or "the leans", or it
goes by a number of common terms among pilots. You

were a military pilot at one time, I believe, is that

correct?

A You are correct.

Q And you have or have not experienced vertigo?

A I have.

Q Spatial disorientation?

A I have.

0 And generally, what are the consequences of
that?

A Consequences?
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Q Right, what are -- how does it affect you in
your ability to control the airplane?

A If you get "the leans" as you mentioned, or
vertigo, you're taught to get back on the instruments
and look at the instruments to regain situational
awareness, and if you will, repage your own personal
gyros.

Q So the point is that the precipitating event
for vertigo or spatial disorientation is often a
conflict between what the pilot is seeing and what the
pilot is experiencing through the vestibular system
that senses acceleration --

CHAIRMAN CARMODY: Excuse me, Dr. Lauber, I
wonder if you might refine your questions a little bit.
You're doing a lot of explaining and analyzing and the
witness is just being asked to agree or disagree. 1I'd
prefer you ask things he can actually comment on.

DR. LAUBER: Okay, fair enough, Madam
Chairman, I'll do that.

BY DR. LAUBER:

Q You understand what causes vertigo?

CAPTAIN PITTS: Madam Chairman, if I might,
this line of questioning -- this airplane was --
CHAIRMAN CARMODY: No, I'm sorry. It's not

appropriate for you to object to anyone questioning. I
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did point out that I think Dr. Lauber needs to refine
his questions and not testify himself, but as we agreed
at the prehearing conference, objections are not part
of this proceeding. This is an informal proceeding,
not a courtroom, so we can talk at the break if you
have any specific concerns.

CAPTAIN PITTS: Thank you, Madam Chairman.

CHAIRMAN CARMODY: Thank you.

BY DR. LAUBER:

Q Do you understand what causes vertigo?
A I understand, I had military training in what
causes vertigo, to a certain extent. I am not a

medical doctor, but my own personal experience with
vertigo, it generally centered around, usually,
weather, that there was no clear horizon, or you were
in the weather to where you were depending on the
instruments. Generally what I found was that, kind of,
if you will, marginal weather was worse than very bad
weather, because in very bad weather, you stayed on the
instruments all the time, so you maintained your
situational awareness. In good weather you had the sky
and the ground, and the horizon, and some things --
visual cues outside, so my own personal experience is
primarily during marginal weather was when vertigo was

experienced.
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Q Do you think it's possible that a pilot who's
only experienced extreme attitudes, inverted attitudes
in a transport carrier airplane, for example, in a
simulator might be surprised or even disoriented by the
different forces and accelerations that he or she would
experience when that same situation occurs in an actual
airplane?

A I think the forces experienced in an actual
airplane, outside of the normal flight envelope where
we normally fly, you know, with a very small amount of
positive and less than one G, forces outside of that, I
think, would cause a pilot to -- I think they would be
-— I don't know if I would use the word surprised, I'm
not for sure that's an accurate term, but it would be
unfamiliar.

Q And that sometimes causes surprise, is that -
- and that's your testimony, right?

A Are you telling me, or are you ==

CHATIRMAN CARMODY: Dr. Lauber, ask the
witness, please.

DR. LAUBER: I'm sorry.

BY DR. LAUBER:

Q Well, let's move on to another area here.
And we're still dealing with the issue of simulator

fidelity and how it might affect the lessons that
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trainees take away from the simulator. Could you show
Exhibit 2-B, and I hope the page numbering is correct -
- the page I have is page 64, circle page 64. Now this
is correct, right.

I'd like to -- we're talking here, this is an
interview with Mr. Cook. Down in the middle, Mr. Cook
is being interviewed by Mr. Ivey and would you read the
paragraph that begins, "And I think what I see..”

A "And I think what I see is most pilots put in
the correct amount of bank angle and rudder that I
think the airplane would require, and then I have to --
I'm sitting in the instructor's seat, which is right
behind the Captain, and I just, in a very calm voice
tell them, more rudder, more rudder. And then I go
through again, that I don't believe that the aircraft
without some type of structural problem would require
that much rudder."

Q Would you turn next to page 67, same Exhibit?
And who by the way, is Mr. Cook?

A Mr. Cook is one of our simulator pilots for
American Airlines.

0 Page 67, and it's Mr. Cook, "In the
simulator"™ it begins. Would you read that for us,
please?

A "In the simulator, it's difficult, I believe.
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In the airplane, it -- I think it's easy to determine
the amount of rudder necessary to keep the turn
coordinated. We all learned it when we first started
flying."

Q Okay, and could we next go to page 68,

please? Okay, on page 68, Mr. Cook —-- "The airbus
requires more rudder" -- see that right down there near
the bottom, right of -- kind of in the middle?

A "The airbus requires"?

Q Yes.

A "The airbus requires more rudder -- the
simulator -- now that's only during the pitch up

maneuver, the way it's programmed. If they get the
nose high in another situation, then it reacts more
like, I believe, the aircraft would."

0 Doesn't it seem in all of these that --
what's your take away from this with regard to Mr.
Cook's view about the fidelity or the faithfulness of
the simulator and the ability to deal with the
situations or replicate the situations that are
involved in this training scenario?

A I think Mr. Cook thinks there's some
limitations to the simulator.

Q And with regard to the simulator and

simulator data, Mr. Ghoshal you testified that the data
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package that you use is provided by the manufacturers,
and you indicated -- one of you, it may have been you,
Captain Young, indicated in your testimony that you had
invited Airbus and the others to review the alpha and
beta data with regard to that simulation, is that -- do

I remember that correctly?

A Yes, sir.

0 In what form was that invitation extended to
Airbus?

A In the response letter to the August 1997

letter, there was a statement in there by our Vice
President of Flight at the time, in inviting the
manufacturers to review -- or actually, the
manufacturers and the FAA -- all four signatories -- to
review the simulator data, and the exercises that we
were performing at the time for AAMP.

Q Could we provide the witness with Exhibit 2-
C, please, which is the letter in question.

CHAIRMAN CARMODY: Dr. Lauber, we did discuss
this issue extensively yesterday as I recall, so I hope
we're not going —-

DR. LAUBER: Not this specific issue, Madam
Chairman.

CHATIRMAN CARMODY: Alright. Well, let's not

-- I would urge you to read the section you're
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concerned about rather than have the witness read all
of this information.

DR. LAUBER: Well, I -- okay.

CHAIRMAN CARMODY: Thank you.

BY DR. LAUBER:

Q Do you have page nine in front of you?
A I'm looking at page nine, yes, sir.
Q Okay, in about the middle, it's the paragraph

entitled "Use of simulators" and it begins, "The AAMP
program”" -- the very last sentence in that paragraph
says, "On your next visit to our flight academy, we
will be pleased to show you the beta readouts during
this event." Is that the invitation that you're
referring to, the reference?

A Yes, sir, and you have to understand that. I
know these letters have been suggested that this was
the only communication going on between the
manufacturers and the users and all the other airlines.

That is clearly not the case, that there was a lot of
dialogue -- phone calls, letters, e-mails for sure, and
there was a lot of dialogue because this was an
industry concern at the time, and as I've heard in
other statements, we didn't know the exact answer --
and I'm saying we as an industry, and we were trying to

prevent what it -- there was a history of loss of
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control accidents. So -- yes, that was the invitation,
but I am positive that there were other invitations
afforded to the manufacturers through conversations, et
cetera.

CHAIRMAN CARMODY: Excuse me, Dr. Lauber, I
beg to differ, we did discuss this yesterday because my
colleagues had highlighted that very section. So the
point's been made. I think we need to move on to
things we don't know already, and the time is getting
late and this is our --

DR. LAUBER: Okay, I understand.

CHATIRMAN CARMODY: -- fifth witness, so let's
move please. Anything new, please, and if not, we'll
pass to the next party. Thank you.

BY DR. LAUBER:

Q With regard to the AAMP handout, Captain
Young, you had a slide that you had put up that showed
-- you said an F-100 basically, sized airplane, behind

a larger aircraft.

A Yes, sir.

Q That is Exhibit 2-D, page 55.

A Yes, sir.

Q Would you go —-- could we put that up on the

screen please? The Exhibit handout we have is not page

numbered, it just says page 55. It's page 55 from the

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

467

original AAMP booklet.
CHATIRMAN CARMODY: Is this the correct

Exhibit that's on the screen now?
DR. LAUBER: I don't see one, ma'am.
CHAIRMAN CARMODY: There.
DR. LAUBER: That is the correct one.
CHATIRMAN CARMODY: Alright.
BY DR. LAUBER:

Q Captain Young, is there a difference between

this diagram and the one you had shown earlier?

A Yes, there is.
Q And what is that difference?
A The difference is -- the generating aircraft

is still the same, the MD-11, the McDonnell Douglas 11,
but the aircraft is further inverted to 120 degrees of
bank as opposed to what appeared to be 45 on the
earlier one.

Q Are you aware of any upsets involving a
heavy transport like the A300-600 that takes -- took
the airplane to extreme bank angle such as depicted
here?

A I am not personally aware of any upsets of an
A300 that took into extreme angles, but -- and you have
to understand, and I mentioned this early in my

testimony, that wake turbulence -- that this was a —--
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the AAMP was a generic program that talked about -- to
all of our aircraft, which at the time, we were very
concerned -- we had some aircraft that had shorter wing
spans that were susceptible to upsets by large
aircraft, and specifically the Super 80 and the Fokker.
But we never suggested that a wake turbulence would
absolutely put you in an upset condition.

Q But did you tailor AAMP at all to specific
airplanes, take into account characteristics, differing
characteristics such as the one you just talked about?

A The -- for wake turbulence? No, sir. There
was a generic discussion during the ground school
presentation.

Q Mr. Ghoshal, with regard to the data package
that comes from the manufacturers that provides the
basis for your simulation, with regard to the
modifications that you made, that is basically the
inhibition of all rolling moments as we understood it,
and as you described it, was Airbus -- did Airbus --
were we asked to provide or did we provide any data
with reference to that specific modification?

MR. GHOSHAL: No, sir. Does not need it.
BY DR. LAUBER:
Q Captain Young, has anyone told you in any of

your base visits, or any of the other contacts that
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you've had subsequent to the accident involving flight
587, that if in fact the pilots of 587 had -- did make
full rudder input to recover from upset, they only
would have been doing what all American pilots had been
taught in AAMP. Has anybody ever said that to you?
A Not to my knowledge. AAMP spoke specifically

to high angle attack in reference to the rudder. As I
stated earlier, I don't think airline pilots, or pilots
of transport category airplanes are Jjust going to
categorically put in the rudder unless there is a
reason for that, i.e., a side slip or a yaw
acceleration. I think they will try and correct that
situation, the yaw or the side slip, back to a zero
side slip condition, back to coordinated flight, if you
will.

DR. LAUBER: Thank you. Madam Chairman, I
have no further questions.

CHAIRMAN CARMODY: Thank you, I'll move to
the FAA, Mr. Donner, please.

QUESTIONING OF CAPTAIN YOUNG
BY MR. DONNER:
Q Thank you. I have just a couple of questions

for Captain Young. Sir, you mentioned, I believe, that
the flight controls of the A300 were -- I think your

words were —-- more powerful than other aircraft in the
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fleet. 1Is that correct? Did I hear that?

A No, it wasn't exactly. I said that when you
fly the aircraft, the controls feel powerful and the
way I described that is when you make a turn or
something, it takes a very small amount to get a large
or a reasonable output, if you will. If you put in a
small amount of aileron, you'll get some roll
associated with that, and it takes a small amount, that
you feel that if you would put in a great amount, you

would get a large rolling moment.

Q Would more sensitive be an appropriate term
for that?

A Possibly.

Q My real question is, did you find in your

experience in the training department that your pilots

had a difficult time adjusting to this -- whatever we
should call it -- power or sensitivity?
A No, I haven't seen that nor have the check

airmen or instructors that I have working for me, have
they indicated that pilots have had a problem
transitioning from the simulator to the aircraft in
that respect.

0 Thank you. You mentioned the turn
demonstrations where you used aileron and spoiler, and

then you did it again with aileron, spoiler and rudder.
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What speeds were used for those demonstrations?
A I'd have to look at our training program, but

it was relatively slow speeds with high angle of

attack. I'm not exactly sure of an exact speed.
0 It was a high angle of attack maneuver?
A Yes, sir, it was relatively slow speed.
Q Thank you. In light of what we've said today

and the mention that the simulator setup is to mention
that you're following a large -- a heavy aircraft to
prepare for this maneuver of the upset in your
simulator, are you considering changing the words on
that or creating a different scenario in light of what
you heard here?

A The words on the instructor's panel say roll
maneuver, and we took that right out of the HBAT, the
9510, and the same thing with the pitch maneuver --
that's what the instructor selects. Do we talk more
about that? Yes, we do because we understand more now
than we did a year ago about rudder and sensitivity of
rudder and rudder reversals and doublets et cetera.

Q No, I meant more specifically your setting up
the crew to anticipate a wake turbulence encounter, and
then you give them a resulting upset. Are you
considering making any changes to that scenario?

A Well, we have changed it right now. The
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preprogrammed buttons that we disabled after the
accident, we disabled them from the instructor, and so
we're in the process, as I mentioned earlier, there's
several ways you can set up an upset maneuver, and we
had chosen, and we thought for standardization reasons
as well as others, that the preprogrammed buttons were
the best method. We're in the process of evaluating
another method now, of which they wouldn't have wake
turbulence because what we do is reverted to kind of an
old military way of doing it, of having one pilot close
their eyes and put their head down, and the other pilot
put them in that maneuver. At the end of some of this
we will determine which is the best way. What we're
concerned with in that is standardization, because we

want every single pilot to get a very standardized

training as they go through and if one -- and in the
method we're using now, i1if the pilot didn't -- you
can't always -- how should I say this -- you can't

always assure that every pilot gets exactly the same

thing.

0 Understand, and I think I'm still not making
my point.

A I'm sorry.

Q My point is that you're preparing your crew

for a wake turbulence encounter by saying he's
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following a heavy jet.

A We don't do that now. That's what I'm
saying.
0 You don't do that now? You don't use those

words any more?

A No, because the preprogrammed buttons have
been removed from the instructor's panel so -- and
there's no way to really induce it other than flying it
into an unusual attitude or an upset procedure.

Q Okay. Another subject. Mr. Ghoshal spoke to
the fact that the FAA has not required any changes to
the simulator software since this accident. Have you
become aware of any changes the FAA has requested or
suggested since the accident, in your training
programs, on the use of rudder? And I'm speaking
specifically at FAA notice A428.

A I don't have that in front of me, so I'm not
sure what it says.

Q I'll be happy to provide a copy at the break.

Thank you.

MR. DONNER: That's all the questions I have,
thank you.

CHATIRMAN CARMODY: Alright, thank you, Mr.
Donner. Moving on to Allied Pilots, Captain Pitts, any

questions?
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CAPTAIN PITTS: Yes, ma'am, thank you.
QUESTIONING OF CAPTAIN YOUNG

BY CAPTAIN PITTS:

Q Good morning, Captain Young.
A Good morning.
Q Sir, do you think that vertigo had anything

to do with the American Airlines 587 accident?

A As I said, I'm not a doctor, but my
experience in the military with vertigo, as I
understand and looked at the weather, it was fairly
clear with discernable horizon, and I would not think

that would have been a factor.

Q Thank you.
A And by that, I mean vertigo.
0 I'm going to use a model, ma'am, to help with

this depiction here that we were talking about a minute
ago. Now we're talking about an inverted situation,
nose low, and we were talking about the use of top
rudder -- Dr. Lauber mentioned this, so I'll use the
model for this. Was 587 ever in a nose low, inverted
position prior to loss of the tail-?

A Not that I've seen on any data at all.

Q Do you think that the concept of top rudder
had anything to do with the 587 accident?

A No, sir.
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Q Now, in terms of how we're trying -- if we
were to find a transport category aircraft in this

position, would this be a normal, abnormal or emergency

condition?
A I would consider it an emergency condition.
Q Alright, sir. And in an emergency situation,

I'm going to ask you to think back on your Air Force
training and what you're training to now. What's the
first step in an emergency situation?

A First of all, you have to recognize it. And
then maintain aircraft control.

Q Yes, sir. And would it be every pilot's
expectation in maintaining aircraft control that he
could use all three axes of his aircraft to in fact
right it up?

A I think every pilot would use primary
controls to always fly the aircraft.

Q Thank you. And was this the condition that
was being discussed in the excerpt that was being
pulled out by Dr. Lauber? An inverted condition?

CHAIRMAN CARMODY: You want to identify which
excerpt so that we know.
BY CAPTAIN PITTS:
0 Well, there were so many, I'm not sure, but

we moved through one, and I thought he was using a
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piece in the context of the training which spoke to an
aircraft that was, in fact, inverted.

A Was it the picture of the AAMP workbook?

Q No, it was just in the discussion leading up
to his questions.

CHAIRMAN CARMODY: Does the witness know what
we're referring to? Because it's hard for you to
answer if you don't.

THE WITNESS: I really don't.

BY CAPTAIN PITTS:

Q Okay, alright. Thank you very much.
Yesterday we heard from the aircraft manufacturer that
rudder use was appropriate to maintain coordinated
flight. Earlier, you spoke of pilot's ability to sense
through the seat of the pants, lateral accelerations
and how they might first make an instinctive move, and
then refer to the instruments for refinement. Would
you agree that in an upset recovery, making the correct
initial response 1s very important from the time to
respond perspective?

A I think in an upset condition that a quick
response 1s necessary to avert exaggerating that
condition.

Q Would you also agree that the simulator is a

procedural trainer to help us in training for making
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those decisions?

A In reference to upset training, absolutely, I
think it is a very good and the best tool for
procedural training.

Q There was a reference to upsets made by Dr.
Lauber with transport category aircraft. Are you
familiar with an Air Force KC-135 example where a wake
vortices caused a violent enough roll to shed two
engines off of one wing?

A I am somewhat familiar with it. I have seen
some information about it, yes, sir.

Q And also possibly an Atlas Air 747 which was
in cruise flight lost over 15,000 feet over Canada?

A Yes, sir. I've read some information about
it.

Q As a training Captain, sir, is it your
expectation that the manufacturer's duty is to inform
operators of any flight maneuver or conditions that
would Jjeopardize the structural integrity of the
aircraft, and do that in the form of a prohibited
maneuver or limitation?

A As I mentioned earlier, when Captain Ivey was
questioning me, that I would expect, and do expect that
if a manufacturer has a structural concern, or a safety

concern, whether it be structural or not, with an
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aircraft, that they would provide us, through formal
communication, whether it be by revision to the
operating manual or our bulletins, et cetera. Now,
there might be some communication other than that in
the form of phone calls, e-mails, to give us some
background information or give us a heads up that it
was coming, but certainly I would expect that would be
how they would communicate a concern to us.

0 Following the American Airlines 587 accident,
who first communicated to the pilots with these
concerns about lateral accelerations or alternating use
of the rudders in side slip?

A Can you restate your question, please?

Q Who first communicated with the pilots
regarding the concerns that were raised post-5877

A We did, as American Airlines, specifically
our technical group and myself -- I was included in
that, because of concern and information that we were
learning as a result of the accident investigation.

Q Do you consider the instructions in the
Airbus Flight Crew Operating Manual relating to landing
gear in normal conditions and the use of alternating
side slip to be conflicting with some of the concerns
that have been raised post-November 200172

A I do, and that's why we have a pink bulletin
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which takes precedence over a normal page in our
operating manual, the American Airlines operating
manual, and we have a specific bulletin that says to
not conduct alternating side slips, and I spoke to that
earlier about where we conduct 45 degree bank turns to
try to get the landing gear locked -- down and locked.

Q And in that case, the advocacy is to make
coordinated use of the rudders, is it not?

A To maintain coordinated flight, yes, sir.

Q And that's in confliction with the Airbus
FCOM, correct?

A As we read it, yes, as we understand what the
procedure is, yes.

Q Post-587 Airbus issued a recovery technique
from upset situations which endorsed a similar use of
rudder as in the industry training aid. Would you
agree with both the Airbus procedure and the industry
training aid which calls for use of careful or small,
or coordinated rudder as needed?

A I agree with that concept that if you run out
of your roll controls, and certainly if you're at high
angles of attack, that if you are continuing to roll,
unintentional roll, that you may need some small
amounts of rudder, yes, to avert that roll.

0 I'm going to refer to Exhibit 2-I, page five.
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You want to bring that up, please? Recommendation
number two, if you'd like to highlight that, on the
right side of the page. If you'd let me know when you
have that, Captain Young.

A I have it in front of me.

Q Could you read to us recommendation number
two, sir?

A "Recommendation Number 2." -- and this is
from the Airbus Bulletin -- "Rudders should not be used
to induce roll or to counter roll induced by any type
of turbulence. Whatever the airborne flight condition
may be, aggressive, full or nearly full opposite rudder
inputs must not be applied. Such inputs can lead to
loads higher than the limit, or possibly to ultimate
loads and can result in structural damage or failure.
The rudder travel limiter system is not designed to
prevent structural damage or failure in the event of
such rudder system inputs." And there's a note:
"Rudder reversals must never be incorporated into
airline policy, including so-called aircraft defensive
maneuvers, to disable or incapacitate hijackers. As
far as a Dutch roll is concerned, yaw damper action and
natural aircraft damping are sufficient to adequately
dampen Dutch roll oscillations. The rudder should not

be used to complement the yaw damper. Note, even if both
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yvaw damper systems are lost, the rudders should not be
used to dampen the Dutch roll. Refer to the yaw damper
fault procedure."

0 Thank you, sir. And we received that in
March of 2002, is that correct?

A Yes, sir.

0 Had American Airlines ever received such
specific limitations or prohibited maneuvers on the
rudder use prior to the accident?

A No, sir.

CAPTAIN PITTS: I have no further questions.

CHAIRMAN CARMODY: Thank you, Captain Pitts.

Now to American. Mr. Ahearn, please.

MR. AHEARN: Thank you, Madam Chairman, and
because of the hour, I will attempt to be as brief as
possible. Most of my questions have already been
asked, but I do have a few.

CHAIRMAN CARMODY: Thank you.

QUESTIONING OF CAPTAIN YOUNG

BY MR. AHEARN:

Q Captain Young, in response to Dr. Lauber's
question on what First Officer Molin saw in AAMP, isn't
it true that First Officer Molin would have either seen
the course that was taped in your presentation, or one

virtually identical?
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A Yes, sir.

Q Okay, moving on to simulators for a moment.
Do you believe that line pilots understand that the
simulator is incapable of recreating all the movements
and forces that you may feel in flight?

A I don't think there's any doubt of any pilot
in the world that when you walk into a simulator, this
is not going to exactly replicate an airplane 100
percent. And in particular, its limits are Gs or
lateral Gs or positive and negative Gs.

Q Okay, let me ask the same question with
regard -- do you believe the FAA, which approves our
training, has the same understanding?

A I think that the FAA has the understanding
that there are limitations with the simulator, but
we're also faced as an airline, and with the FAA is,
that you have to use the best tools that you have
available to train at the moment.

QUESTIONING OF MR. GHOSHAL
BY MR. AHEARN:

0 Question for Mr. Ghoshal. Mr. Ghoshal, based
upon the technical panel's questions that were offered
to you earlier, I want to clarify, in your presentation
that you highlighted that you can recover in the roll

exercise without the use of rudder. Isn't that, in

Executive Court Reporters( 301) 565-0064



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

483

fact, not a true statement? You're not required to use
the rudder to recover from roll?

A It is.

Q I also want to clear up another issue that
there seemed to be some confusion from the technical
panel as well. There seems to be an impression that,
from statements that in order to return to the roll
control effectiveness, that it's always ten seconds.
Could you just clarify that and expand upon the ten
second phenomenon that was addressed earlier?

A Okay. The ten seconds phenomena was just a
time in case we did not reach the angle, but in most
cases, say for example it rolled right first ten
degrees and then it rolled left, say 110 degrees, total
of 120 degrees, approximately that would take four
seconds, and initially when it rolls to the right, the
pilot will try to control it opposing that, so by the
time he goes over, at 50 degrees of bank angle, we
start getting back both the yaw and roll controls back
in. So it is not ten seconds, it is from peak to peak,
it is maximum four seconds.

Q Thank you, Mr. Ghoshal.

FURTHER QUESTIONING OF CAPTAIN YOUNG
BY MR. AHEARN:

Q Just a few more questions for you, Captain
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Young. Do you agree with Captain Rockliff that the

simulator preconditioned a rudder response to wake

turbulence?
A No, sir, I do not.
Q Can you tell me why not?
A As we talked that -- there's a lot of

correlation here, or there have been people that have
tried to correlate wake turbulence to our AAMP and
upset training. They are two very different, distinct,
differences with that. AAMP specifically was trying to
teach to upsets which the industry was concerned about
in 1995. Certainly we started trying to do something
about training upsets as an industry. Wake turbulence,
the only way that entered into the AAMP program was 1if
it resulted in a upset condition. As I mentioned
before, numerous times here, that no pilot out there
ever thought that every time you get into wake
turbulence you're going to end up in an upset. It just
doesn't happen. We experience wake turbulence all the
time.

Q Thank you, Captain Young. Just another point
of clarification. 1In response to the technical panel's
questioning, do you believe that it's up to the crew,
that the crew has the authority to call for max power

in an appropriate, or for that matter, any reason, and
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it doesn't have to necessarily be associated with
escape maneuver?

A If they have concerns about power
requirements, certainly I would expect the pilots to
push the power up as long as they had shared those
concerns, or had those concerns about the aircraft
flying up to the firewall, or to the stops if you will,
on the throttles.

Q Two final questions for you sir. One, do you
agree with Captain Rockliff that AA flight 587 departed
from control flight before the vertical stabilizer
separated?

A I do not think it was in an upset. I do
think the crew, from everything that I've seen, looking
at the data, they were reacting to something, and

trying to keep the airplane coordinated and flying. So

I'm not exactly sure if an exact term of -- of -- did
you say out of control or -- I forgot the exact words.
0 Departure from control flight, sir.
A Departure from control flight. I never saw

anything that they had a departure from control flight
initially, or certainly not an upset.

Q And one final question, now that -- you
alluded to earlier that you had an opportunity to read

the CVR transcript, is there any indication that the
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Captain disagreed with First Officer Molin's response
to the dynamic weight vortex that he was in?

A The CVR transcript that I received yesterday
morning did not indicate any disagreement at along
among the grew, between Captain States and First
Officer Molin, no.

MR. AHEARN: Okay, thank you very much,
Captain Young. Madam Chairman, if I might, there is an
Exhibit 2-I that refers to another FCOM that I believe
would be an appropriate part of the documentation.
We've had much discussion about that. It is -- refers
to the chapter procedures and techniques for upset
recovery that's referred to the document itself, so if
I might, I'd like to request that we add that to the
documentation and that as an exhibit.

CHAIRMAN CARMODY: What is the document
again? Would you repeat that? I didn't catch it.

MR. AHEARN: It's a document that is referred
to in Exhibit 2-I, and the specific document is a
procedures and techniques document, identified as
Flight Controls, and specifically it talks about
recovery techniques from upset training. It is a part
of the FCOM, or the flight crew operating manual from
Airbus.

CHATIRMAN CARMODY: Okay, I'd like to see a
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copy of it, if you could make that available, then

we'll —--

MR. AHEARN: I will, ma'am. Thank you very
much.

CHAIRMAN CARMODY: Sure. Thank you. Moving
now to my colleagues, Member Hammerschmidt. Questions.

MEMBER HAMMERSCHMIDT: Thank you. Just a
comment or two and perhaps a question. To begin with,
I just want to explore this first referenced issue for
these witnesses, the Advanced Maneuvering Program, as
we've been calling it, AAMP. And Dr. Lauber's
questions, I believe one of his first questions, he was
asking about something of the chronology of when some
changes were made to the role or the use of rudder in
this upset training. And I would just point out, if we
could put up Exhibit 2-delta, I believe, page 13.

I'm interested in the left hand side, the
aerodynamic definitions. I know last night I pointed
this out, but the handbook that we received when many
of us from the NTSB went to the training has a page --
this same page, page 16 in the workbook I guess we're
calling it -- and it's essentially the same as
referenced here except the only difference is where it
says the rudder -- on the slide we have before us,

where it says "the rudder becomes the most effective
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roll control", the book that we have or that was given
to us says "the rudder becomes the primary roll
control."

And then the second paragraph here beginning
with the words "Smooth application" was not in the
October 1, '96 workbook. So I would just point that
out for clarification. In that three month span,
American Airlines made that change.

QUESTIONING OF CAPTAIN YOUNG

BY MEMBER HAMMERSCHMIDT:

Q As you mentioned, Captain Young, and I might

mention I certainly enjoyed your presentation this

morning --
A Thank you, sir.
0 -- that this workbook was meant to be helpful

material, it was not a stand alone training manual, I
believe you said.

A That is correct.

0 And it was meant as an aid in the actual

discussion which you showed many good video clips of

this morning. It was meant to supplement the
discussion.
A Yes, sir, and it was a booklet for people to

take notes and to supplement the discussion, yes, sir.

0 Well, I would like to go to the notes that I
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took on that page, just very briefly, and I will read
them just exactly as I wrote them down. Concerning --
we could put that slide back up, please, 2-delta, page
13. And I just want to get your take on what I wrote
down.

A Yes, sir.

Q Okay. When we went to this particular page
in the instruction, down in the notes, I wrote, "For
example, coming in on approach, right wing drops down
due to wake, vortex, or whatever. Instinctively one
pulls back on yoke, dramatically increasing angle of
attack, therefore, roll control is achieved with
rudder, not ailerons, especially on MD-80." 1Is that a
fair depiction of what would have been taught at that
training session —-- that ground school session?

A Right, I understand. I think that, and
specific in this case here, where you're close to the
ground, you're concerned about ground contact with an
uncommanded roll in this case, and there was some
discussion during that whole process about at
increasing angle of attack, which I would expect the --
for me, I think that anytime an aircraft rolls and it's
instinctive that a pilot will put in roll controls.
Since you're so close to the ground, you would possibly

pull back, increasing angle of attack. At that point
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in time, the rudder would become an effective roll

control.
MEMBER HAMMERSCHMIDT: Okay, that's all I
have.
CHAIRMAN CARMODY: Thank you. Member Goglia.
QUESTIONING OF CAPTAIN YOUNG
BY MEMBER GOGLIA:
Q Just one point, Captain Young, that I would

like you to clarify since all of us use airline jargon
here, and there are a number of folks here that may not
be familiar with the terms that we use. You mentioned

early on in your presentation about crashing the

computer.
A Right.
Q And that's a term that we frequently use when

we exceed the parameters of the simulator.

A Right.

Q And usually the screen goes blank, and we
reset and start all over again.

A Right.

Q And I just want to make sure that that's what
you meant, for the benefit of those here who do not
understand the terminology that we use.

A Well, actually what I meant was -- displays

to t