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ABSTRACT

A flight investigation was undertaken of the longitudinal handling
qualities of the STOL class of aircraft controlled through the modulation
of pitch and normal thrust, and flown on steep, instrument landing
approaches at low airspeed. Pilots' assessments of the characteristics
resulting from independent variations in both short and long term
longitudinal dynamics were obtained.

It was found that the pitch contrel characteristics dominated
the handling qualities. The more easily and precisely pitch could be
controlled, the more adverse the control characteristics of the other
degrees of freedom the pilot would accept. When precise leong-term control
of airspeed through pitch modulation was not difficult, the pilots were
prepared to tolerate coperation well along the backside of the power-
required curve. For the typical unasugmented stability characteristics
of this class of aircraft, exhibiting small mcdal separation, the handliing
qualities were governed by the overall responses to control and disturbance
inputs rather than by the location of individual roots of the characteristic
equation. This was true even for reasonable short-period characteristics
when the stiffness and total damping of the short-term mode was derived
to & large extent from the derivative, Zy. Atmospheric turbulence, wind
and wind shear often affected the control task significantly during these
steep, low-speed approaches.

This report documents cowmprehensively the configuration character-
istics evaluated and the resulting pilots' comments and ratings. It also
presents the statistical characteristics of the pilots' control usage
during seve.al landing appreaches. Analytical considerations which
emphagsize those aspects of the handling qualities that proved to be of
majJor conecern Lo the pilcots are developed.
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1.0 INTRODUCTION

The reduction in approach speeds and the increase
in approach glide-sleopes that became possible with the advent
of the STOL class of aircraft through the use of 'powered!
1ift to supplement the aercdynamically generated 1ift, wer.
not attained without accompanying changes in the handling
qualities of the aircraft. Many of these changes were,
moreover, for the worse and such specifications as those in
MIL-F-83300 (Ref. 1) were established to limit the deteriora-
tion to levels that remained acceptable to the pilot.
Unfortunately, many of the data used in the formulation of
these requirements, described in Ref. 2, were, of necessity,
derived fiom the extrapolation of data applicable to CTOL
alreraft obtained under quite different operating conditions.
This deficiency was recognized from the outset of the
formulation of the requirements and, to remedy the resulting
weaknesses, the present investigation was undertaken to
provide new data of a general nature from in-~-flight evalua-
tions of typical STOL configurations operating under condi-
tions of instrument approaches at low airspeed and steep
approach angle down to weather minimums.

Some of the differences in handiing qualitles are
directly attributable to the change in airspeed. Trajectory
control takes on added significance, not only because of
changes 1n the inherent dynamic characteristics resulting

from lower approach speeds, but also because the external



environment (wind, wind shear and turbulence) has greater
influence on the aircraft's trajectory (Ref. 3). Furthermore,
at low airspeeds, the separation between the short-period

and phugolid modes for aircraft without stability augmentation
ls often diminished so that classical assumptions used in

the calculation of the root locatlons of these modes may no
longer remain valid. This 1s particularly true when the
short-period mode, instead of exhibiting its customary
complex form, is composed of widely separated aperilcdic
roots. The gquestion 1s then raised of whether, in these
circumstances, the characteristic modes of motion remain as
sensitive indicators of the ensuing handling qualitles.

In order to assess the relative importance of some
of these factors experimentally, the various interacting
parameters were first decoupled to the greatest extent
posslible so that pilots' evaluations of single parametric
variations in longitudinal dynamic characteristics could be
obtained. Interaction between parameters was then allowed
80 that 1ts influence on the pilot's control task ccould be
ascertained.

Specifically, the following were investigated:

1 Short-Period characteristics

il Speed and Flight Path control characteristics
in the presence of good, augmented piltch
characteristics

111 Speed and Flight Path control characteristics



in the presence of typical unaugmented STOL
pitch characteristics
iv Effect of the speed stability derivative Mu

v Effect of Z. /M

e’ e

vi Effect of MﬁT/ZGT'

All evaluations were undertaken wilith an airborne
simulator flown at an airspeed of 60 knots under instrument
conditions down an 8° glide path to 200 f¢ A.G.L. prior to
visual acquisition of the touch down point. The pilot's
Instrument display was deliberately rudimentary in keeping
with the alms of obtaining basic handling qualities data.

In the following chapters a complete documentation
of the experiment and its constraints has been attempted to
allow the widespread use of the data in analyses made from

different points of view.



2.0 TEST EQUIPMENT AND EVALUATION TASK

2.1 Simulator

The simulator utilized, based on a Bell 47G-3Bl1

hellcopter, 1s described in some detail in Ref. 4. Since

that report was written, several changes of importance to

the present investigation have been made, namely:

1

i1

111

iv

The removal of the horizontal stabilizer
Changes in the control forms and improvements
in the performance of the pitch and heave
autopilot loops

The incorporaticon of electro-hydraulic force-
feel systems for the evaluation pilot's
elevator, aileron and rudder controls

The incorporation of a special-purpose on-
board computer tc allow the calculation with
both high fidelity and high signal-to-noise
ratio, of the linear motion of the
simulator's centre of gravity relative to

the long wavelength components of

the alrmass.

The influence of these changes is considered in

detail in the appropriate portions of the text.

In concept, the simulator uses a model-following

technique on four of the six degrees of freedom, the rotary

motions in pitch, rell and yaw and the linear motion in heave.

The fore-and-aft and transverse linear motions cannct he



controlled independently and are governed by the inherent
characteristics of the simulator as modifled by the cross-
coupling terms resulting from the closure of the four
controlled locps,

Details of the simulation are presented In Appendix
A with discussions of the simulator and model equations of
motion and of the form of the autopilot loop closures.
2.1.1 Cockpit

The simulator is occcupied by two pilots, the safety
pilot who sets up the configurations and monitors the safety
of the evaluation, and the evaluatlon pilot who assesses the
conflgurations.

For the present investigation, the evaluation
pllot's Instrument display, 1liustrated in Figure 1, was
conventional and rudimentary. Available to present him with

aircraft state information were, from left to right 1In this

figure:
Top row Thrust lever position indicator
Alrspeed indicator
Combined attitude and flight-
path indicator
Altimeter
2nd row Engine Manifold pressure from

82% to 100%

Turn and S1lip Indicator



Direction Indicatcer
Vertical Speed Indlcator.

A translucent white screen which could be rapidly
raised or lowered by the evaluation pilot, served to obliterate
all outslide visual references when he was flylng on instru-
ments.

The evaluation pilot's controls ceonsisted of a
central stick and rudder pedals for controlling rotary motions
and of a thrust lever, in a conventiocnal left-hand throttle-
guadrant format, to control the normal thrust of the configura-
tion. The simulator's engine speed was governed to maintailn
constant retor rpm. The evaluation pilot's controls, through
an onboara computer, commanded the appropriate motion of the
simulator for the conflpguration belng evaluated.

Electro-hydraulic force-feel systems for the pilot's
stlck and rudder controls allowed desirable force-displacement
characteristics to be presented to the pilot. The character-
istics chosen are described in Appendix B and tabulated in
Flgure 2.

2.1.2 Motion Sensing System

To define the motion of the simulator, measurements
were made of rotary rates, attitudes, linear accelerations and
linear velocities, the latter relative to the alrmass. All meas-
urements were referred to the principal axes of the simulator.
The linear velocitilesg, whlch were required elther as feedback

in the model equations of moticn or in the heave autopilot



loop, are normally subject to fluctuations arising from
external turbulence or from wind shear. Both the pitot-
static system and the o and R-vanes used in the experiment
as prime velocity sensors responded to these external
disturbances and, in order that the effects of the latter's
shorter wavelength components on the simulator's motion could
be alleviated, a complementary filter arrangement which mixed
inertial data with air data was utilized. The ensuing
veloclty data may be considered as aircraft inertial data
washed out at low frequency to airmass reference frame data.
The major advantage of the system was that the influence of
short-wavelength external disturbances or pcsition errors on
the velocity data was filtered out, thereby allowing a much
improved signal-to-nolse ratic, whilst the aircraft still
responded to the long wavelength changes in the airmass frame
of reference relative to the ground. This latter conditilcn
1s necessary when it 1s not possible, as in the present
experiment, to control 211 the linear-moution degrees of
freedom and when engine power limitations are such that
complete alleviation of long wavelength components of large
amplitude is not feasible along the controlled degree of
freedom. Further detalls of the air data sensing system, as
1t affected the heave autopilot lcoop, are given in Appendix A.
The inertial data were sensed by a strap-down

system of attitude and rate gyros and linear accelerometers.



2.1.3 Parameters Recorded

Recorded continucusly on magnetilc tape during

evaluations were the following quantities:

1
ii
111
iv

vi

vii

vili

ix

xi
xii
x1i1

xiv

Pilot's comments
Glide slope tracking error
Localizer tracklng error

Longitudinal veleocity, UH

Normal veloecity, Wiy

Nermal acceleration, a,
H

Piteh attitude, GH

Piteh rate, Ay

Commanded normal veloclty, Wy
Commanded pltch rate, Ay

Evaluation pilot's elevator input, Se
Evaluation pilot's thrust lever input, &T
Longitudinal component of artificial

turbulence, u
&

Normal compenent of artiflicial turbulence,

W _.
g

2.1.4 Artifieial Turbulence Generation

In efforts to define better the disturbing

influences on the simulator, evaluations were made in condi-

tions characterized by both low external turbulence and mean



winds. Typlecal turbulence disturbance levels were then
artificially created through the excitatlion of the model
equatlons of motlon with the output of three independent, on-
board turbulence generators producing gust components with
the Von Karman spectral shape and a normal distribution.
The form of the implementation is discussed in Appendix C.

No artificial mean winds or wind shears were slimulated.

2.1.5 Simulator Performance

A discussion of the ability of the autopllot loops
in piteh and heave to ensure that the simulator followed the
motions commanded by the model equations of motion is
presented in Appendix A.

The remalning question to be resolved is whether
the estimates of fuselage X-forces were adegquate to obtain
the predicted modal motion. An attempt to verify this point
was made by exciting a2 ground-based simulatlon of the model
with the pilot's inputs recorded in flight during the evalua-
tion of the same configuration. This technique 1is not entirely
satisfactory for the class of configurations evaluated,
characterized as they are by iow total stiffness, because
very small biases or the pllct's inputs to counteract the
Influence of unrecorded external disturbances or lateral-
directlonal inputs, can result in large long-term responses.

The comparisons are presented in Figures 4 to 7 for
four configurations, the first wlth no longltudinal velocity

feedback to the equations of moticn and the others with



differing degrees of feedback. It 1is seen that, even with

the above mentioned proviso, good motion following was obtained.
Further discussilon of these comparisons 1s presented in

Appendix D.

2.2 QGround Guidance Aid

To provide guidance during the base and final legs
of the-approach phase a High-Angle TALAR Transmlitter, Model
IV, was utllized. Calibration against a theodolite indicated
that when set to the 8° glide slope of the experiment, the

narrow-beam width l1imits were given by

Glide Slope +3°, =-2.5°

Localizer +3°,

The full scale deflections of the aircraft's receiver
corresponded to these angular deviations from the centre of
the guidance beam.

The specifications for the transmitter indicate a
localizer coverage at 2 n.m. of *55° when on glide path.

2.3 The Pilots

Four pilofts particlpated in the evaluations:

A D.M. McGregor NRC
B W.S5. Hindson NRC
c A.D. Wood NRC
D N.L. Infanti CALSPAN

Each pllot has accumulated considerable experience relevant

to evaluating the class of alrcraft being investigated, toth
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in aircraft and airborne simulators.

The pilots were allowed as much preliminary flying
as they felt necessary to familiarize themselves with the
task and Instrument crosscheck. About four hours (12 complete
circuits) were opted for. 1In retrospect, it was felt that
the learning process probably required longer than this
period, a figure of 10 hours beling suggested as appropriate
by one pilet. It was also 1lmportant for the pilots to
remain current on the task, a refamiliarization flight being
required after their not having flown the task for a perilod
of about three weeks.

Three evaluations per flight hour could normally be
undertaken and the workload was such that the pilots generally
reached their saturation point after six evaluations in any
one day.

2.4 Configuration Evaluation Task

The task, detailed in Figure 8, consisted essentially
of a VMC circuit and an IMC approach down from 1300 feet
using a TALAR, microwave approach-aid set up for a nominal
approach angle of 8 degrees. The evaluation pilot "broke-out"
to VMC cconditions at a height of 200 feet and performed a
transition manoeuvre into horizontal flight at 10 feet above
a marked touchdown point and at an airspeed o 60 kr .ots.
The touchdown point was situated 200 feet upwind of the TALAR
transmltter.

The purpo:de of the VMC porticn of the task was

11



primarily to position the simulator for the IMC apprcach task
and to enable the evaluation pllot to learn somethlng of the
characteristics of the confilguration being simulated.

The sequence of events 1in an evaluation flight was
as follows:

VMC - Turbulence Jut

(1) The safety pilot adjusted the cockpit potentio-
meters and functlon switches that determined the magnitude
and sign of the stability derivatives for the configuration
being simulated.

{2) With the aircraft still on the ground the safety
pllot exclted the simulation modei with sequential,
artificaliy produced, electrical elevator and thrust control
doublets. The recorded medel responses were later compared
wlth ones obtalned in a laboratory ground-simulaticon in
order to determine whether the model had been set correctly.

(3) The previous model of the flight was identlified
for the record on magnetic tape and on the evaluation pilct's
comment sheet. This was the first time that the evaluation
pilot was informed of the ldentity of the model he had
previously evaluated.

{4) The safety pllot flew the simulator to a height of
500 feet above the ground and established an airspeed of 60
knots 1in level flight. The autcpllot was engaged and the
analogue computer was swilitched to the "operate" mode. At this

point, the evaluation pilot assumed full control of the

12



airecraft under visual conditions with the artificlal
turbulence switched out.

(5) The evaluation pilot flew the aircraft straight
ahead at 50 knots up to an altitude of 2000 feet, made a left
turn onto the crosswind leg and continued to c¢limb to the
downwind leg.

(6) A left turn was made onto the downwind leg and, at
2300 feet, the aircraft was levelled off and its airspeed
increased to 60 knots.

(7) When steady conditions were established, a descent
was made to 1900 feet at 500 fpm and at an airspeed of 60
knots. This manceuvre enabled the evaluatlion pilot to assess
the ease of establishing and mainfaining desired vertical
and longitudinal velocities.

{(8) Back 1in level flight at 1900 feet, the evaluation
pilot undertook a series of linked turns through heading
changes of 60 degrees, -120 degrees, 120 degrees and -60
degrees back onto the downwind leg. The bank angle in the
turns was no greater than 20 degrees. The purpose of the
turns was to permit the pilot to assess the thrust require-
ments of the configuraticn in turning flight.

IMC - Turbulence Out

(9) As he drew level with the TALAR transmitter, the
evaluation pilot pulled up the screen on top of the instrument
panel to remove all external visual cues, and commenced

flight under instrument ceonditlons. When he had stabilized
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the aircraft, he increased the alrspeed to 70 knots.

IMC - Turbulence In

(10) The safety pilot provided information as to when to
commence the turn onto the base-leg, which allowed a suiltable
90° track to the approach to be followed. He also switched
in the artificial fturbulence at that polnt.

(11) The turn onto the base-leg was made with a maximum
bank angle of 20 degrees and the speed was reduced to 60
knots in the turn. Subsequent guidance to the breakout height
of 200 feet was provided by the TALAR unit.

YMC - Turbulence In

(12) At 200 feet, the evaluation piloct lowered the cock-
pit screen and returned to visual flight conditions. He then
performed a transition manoceuvre from the glide-path to
arrive at 10 feet over the marked touchdown point, at 60 knots
in level flight.

{13) The safety pilot took control and landed the
simulator. While the safety pilot set up the next configura-
tion, the evaluation pilct documented hils comments concerning
the configuration characteristics on the pilot's comment
sheet, shown in Figure 9, and gave a subjectlive rating
according to the Cooper-Harper scale shown in Figure 10.

In addition to the above mentioned ratings of
handliing qualities, Pllot B also gave a subjective rating of
the Influence of turbulence according to the scale presented

in Figure 11 (source: CALSPAN), 7This rating follows his
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numerical rating of the configuration in Table III.
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3.0 CONTROLLED AND UNCONTROLLED CONSTRAINTS ON
THE SIMULATOR MOTION

The following chapter 1is concerned both with those
aspects of simulator motlon which could be directly controlled
and with those which were uncontrollable because of either
simulator limitatlions or influences of the external
environment.

3.1 FEquatlcons of Motion

The equations governing the simulator motion and
the Implementation of the model equatlons of motion are
described in detall in Appendix A.

3.1.1 Controlled Degrees of Freedom

Two of the three degrees of freedom of importance
to the longitudinal dynamics (heave and pitech) could be
controlled independently whereas that of the fore-and-aft
motion was dependent on the motion in the other degrees of
freedom and oh external atmospherlc conditions.

The desired variations in pilitching motion were
obtained through the response derivatives,

M M M

u’ we w? M

qS Me:

and the pilot's control derivatives,M6e and M6T'

In the heave equation of motion, variations were
made through the response derivatives,

Zys Zy» Lg and Zg,

and Z

and the pllot's control derivatives, 25T P
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No physically unrealistlc values for derivatives were allowed
and thils resulted in the imposition of the following

additlonal constraints:

Z <0

Z.. > 0.

de

The evaluation pllot's control sensitlvitiles, Mae

and Z.n,, were established 1nitially on the basis of the

T

magnitude of M_ + M& and Zw respectively. The sensitivities

q

s0 obtained were subsequently adjusted on the basis of
pertinent pilots' comments made durlng the first few evalua-
tions. If the ensuing preset levels still did not colncide
with his desires, the pillot was free to alter the sensitivi-
tles at any time during an evaluation. The pilots made
little use of this opticon as, quilite often, if the response
to controls was of concern, 1t was because the aircraft's
dynamic characteristics were such that a compromise gearing
between satisfactory initial and final responses to control
inputs needed to be selected. The optimum sensitivity in

these cirecumstances was net well defilined.
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The control sensitivities selected or accepted by
the pilets are documented wlith thelr comments in Table III,
along wilth any changes made by the pllot from the original
setting.

3.1.2 The Dependent Fore-and-Aft Degree of Freedom

No means existed, in the simulator utilized, of
varylng the longitudinal force characteristics independently.
The closed-loop response 1n thls degree of freedom could,
however, be formulated in terms of the demanded pitching
motion and of the fuselage contributilions to the longitudinal
forces, as ls shown in Appendix A.

With the modulation of the thrust vector by the
autopllot iIn the longitudinal plane to prcduce the desired
pltch and heave motions, the only suitable means avallable
to the pllot of controlling long-term alrspeed variations of
the simulator was through pitch modulation. The geometric
and inertlal characteristics of the simulator were such that
the force component at the rotor hub, required to produce the
desired pitching accelerations, did not have a significant
influence on the long~term variations 1n alrspeed when compared
with that due to the gravitational component mgf. The
aerodynamic reaction forces significant to the long-term
control of airspeed all originated from the fuselage
longitudinal force and pitching moment derivatives and resulted
In rather low closed-loop drag characteristics for the class

of aircraft being simulated.
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As far as the pilot was concerned, when he was
flying configurations with reasonable flight-path control
characteristics, the influence of the drag characteristics
was most apparent in the sensitivity of trim speed to attitude
changes and in the time constant associated with attalning
these speed changes. For pitch modulation at constant angle
of attack with the simulator 1in guestion, the steady state
speed variation was about 8 knots per degree and the
associated time constant was approximately 25 seconds.
Comments were made by the pllots about this high sensitivity
of trim speed to pitch attitude, particularly when precise
control of long-term pitch variations was difficult.

The quantitative effect of the harmony between speed
and attitude on the pilot's assessments of handling qualities
will have to awalt further experimental Investigation in
simulators capable of producing more significant drag forces.
However, it is to be noted that even with the existing
harmony, many vilots' ratings of 3 were attained in this
programme when easily controlled pitching characteristics
prevalled and when the control task was not complicated by
operation on the 'backside'. of the power-required curve.

3.1.3 The Effect of the Steady-State Piteh Attitude
of the Simulator

The steady-state pltch attitude of the principal
axls system being contrclled can have a significant influence

on the longitudinal characteristic modes when the coverall
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stiffness becomes low. (For the loading condition of the
simulator, the pltch attitude 1n straight and level flight

at 60 knots was -7°.) Its influence is seen clearly in the
root locl as —Mw 1s reduced. When the resulting stiffness
thereby becomes low, the singularity at the origin for zero

80 (and for Mu = Zu = (0) moves away from the origin when 90

is varied. Coupled with this mocvement one finds complementary
movements in the short-pericd roots which indicate that
variations in 60 primarlly result in a redistribution of the
damping between the modes. In these clrcumstances, and when
the characterlistic equation i1s composed of four apericdic
roots {one of these, associated wilith the phugoid mode, remains
at Xu for Mu = Zu = 0), 1t no longer remains obvious which
combination of two of the remaining three aperiodic roots
should be used to generate an equivalent overdamped second
order palr to deflne the short-term mode. Possible ambiguity
could thereby result in configuration classification.

Current requirements necessitate a separation of
the modes into long and short-term pairs to establish
conformity. Difficulty 1s foreseen in uniguely demonstrating
compliance with the requirements in these circumstances.

To help assess the influence of non-zero 80 on
handling qualities, it 1s noted that the movement from the
origin of one characteristic root through 90 varlations 1is

complemented by movement in the opposite directicon by another.

The total damping of these roots remains much the same and
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the effect on handling qualities 1s probably not significant
for moderate values of 80. This premise is made on the basis
of the effect of a similar and marked sensitivity of the

root loel to Mu variations for these configurations with low
short-term stiffness. In evaluations of such configurations
differing only in thelr values of M , the pilot was able to
redistribute the damping bvetween the modes without discernible
effect on his assessments of the ensuing handling qualities.

3.1.4 Thrust Control Direction

The autopilot loops used for controlling the motion
of the simulator ensure that the thrust vector over which the
evaluation pilet has control, acts along the normal axis of
the aircraft when neither pitching nor rolling accelerations
are demanded. For the conditions of the experiment, this
meant that the thrust vector remained essentially normal to
the flight path of the alrcraft.

STOL alrcraft are typified by resultant thrust
vector inclinations that lle somewhere between this direction
and that along the fllght path, and consideration thus needs
to be gilven to the constraint imposed by the thrust inclina-
tion of this experiment.

The 1Influence of thrust vector inclinaticon depends
primarily on three factors, namely on the velocity component
(airspeed or rate of change of height) being controlled by
thrust modulation, on the avallability to the piloct of

independent control over both thrust magnitude and ineclination,
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and on the ease and precision with which undesired velocity
responses to thrust wvector variations may be compensated for
through pitch modulation. Detalls are presented in Ref. 3

of the pltch modulation necessary to constrain one velocity
component to the desired constant level whille the other is
being changed by variations in the thrust vector. Under

these conditions, it 1s shown that the time constant
associated with attaining a change in the velocity component
controlled by thrust is independent of the thrust inclination.
However, the pitch compensation demanded is dependent on
thrust inclination and, not surprisingly, a near normal thrust
vectorr reduces the necessary plitch meodulation when thrust
controls rate of change of height, whereas a near longitudinal
one does so when thrust controls longltudinal velocity.

If pitch attitude can be easily and precisely
controlled, the medulation required to compensate for
undesired changes in trim condition caused by thrust variations
probably does not play an important rcle in the ensuing
handling qualities. However, as control of pltch becomes
more difficult, the need to compensate continually for
thrust changes may add significantly to the pilot's workload
and lead to a deterioration in his performance.

3.1.5 Pilot-Station Effects (Configurations denoted by L)

It i1s 1ikely that the pllots of STOL alrcraft will
be seated further forward of the centre of gravity of the

alrcraft than in the simulator used in this experiment.
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In order to assess the influence of motion cues resulting
from a forward pilct's station, the effect of being 25 ft 1in
front of the centre of gravity (designated by L in configura-
tion identifiers) was simulated during many evaluations. In
general, the differences in ratings and commentaries resulting
for the same configuration with either the simulated station
of 25 ft or the actual station of 3 ft ahead of the centre of
gravity were insignificant.

The lateral forces arising from a forward pilot's
station could not be simulated as no means of independently
varying the slde-force characteristics of‘the simulator
exlsted.

3.1.6 Efrect of Turning

The most significant long-term forcing function of the
longitudinal equations of motion from the lateral-directional
planes probably results during turning manoeuvres and, for
thls reason, delilberate turning manoeuvres were inrorporated
into the task. With alrspeed maintained through control of
plteh attitude, the additional thrust required in turns to
maintain height is primarily a function of bank angle. If
ne thrust inputs are made, however, the steady rate of
descent, for small XW and a given bank angle, becomes
inversely proporticnal to -Zw. Quite significant descent
rates can result for small -Zw and moderate bank angles 1f
no compensating thrust 1s applied, for example, 500 fpm for

a bank angle of 2C° and Zw of -0.25.
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3.1,.7 Lateral-Directional Characteristics

It was Intended that the pllot be presented with
lateral-directional characteristics which were representative
of the class of aircraft being investigated but which were,
in addition, unobtrusive in order that attention could be
focussed on the longitudinal characteristics. For this
reason, one of the better configurations of a previous
investigation (LH 100+30+30, Ref. 5) was selected for the
entlre programme.

The characteristic roots were

A = - 4 5e7 s
‘g = 0,
wpg = 1.0 rad/sec ,
tpr = 0-3 >
4
Bipg = 0.2 .

The dutch roll mode was not excited by application of alleron
control.
The non-zero derivatlves used to obtain these

characteristics were

gié o2, N, = - .63, N, = 1.06 , Ng = 1.14
8a - - _

L, = .41, L, ==3.9, Lg=-.75

Yr = 95 , Yp = -4.34, YB = -5,48

Finally, the pilot's control sensitivitiles were
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Lﬁa = 0.5,

N6P = 0.6 to Fil. No. 102 ,

0.4 after Fl. No. 102 .

The change 1n rudder control sensitivity was made because
Pilot A felt that control harmony would thereby be improved.
The long-term responses were considered by him to be somewhat
foo great at the higher sensitivity level.

3.2 External Environment

As the simulator is flown in the real environment,
the influence of atmospheric conditions on evaluations needs
to be discussed.

3.2.1 Mean Winds and Wind Shear

The ground approach aid presents dataz to the pilot
in an earth-fixed frame of reference whereas he 1s required
to fly the «ircraft at a prescribed alrspeed. With the
decreased approach speeds typifying STOL aircraft, the
normal wind fluctuations encountered in the lower atmosphere
take on added significance through their influence on the
control of the final approach phase. The major effects are
seen in the need to correct for alrspeed changes and in the
requirement to change the rate of descent and heading Iin
order to malntaln the earth~fixed trajectory whenever varia-
tions 1n wind that are a significant proportion of airspeed

occur.

To 1limit these influences, evaluations were in general

25



not undertaken in surface winds greater than 10-15 knots.

Even with this restriction, rates of descent over extended
periods of between 400 fpm and 1500 fpm about a nominal
zero-wind value of 850 fpm were reported by the pillots to
result from wind and wind shear. In view of these variations,
1t was declded that the effect of limifing the maximum
descent angle could not be investigated satisfactorily in
thls experiment.

The lateral wind shear encountered by the pilots
was also cause for frequent comment and the attentilon
required to counteract its effects on ground track cculd
contribvute significantly to the difficulty of controlling
configurations with undesirable longitudinal handling
gqualities.

3.2.2 External Turbulence

In order to alleviate the influence of external
turbulence on the motion of the simulator, velocitv feedback
signals to the autopllot or model equations of motion were
composite mixed inertial-air data signals as described in
Section 2.1. Despilte the attributes of this system, engilne
power llmitations did impese a constraint on evaluations
whenever large scale convective instabillities predominated.

Estimates of the magnitude of surface wind, wind
shear and external turbulence were made by the pllots for each

evaluation and recorded with their comments.
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4.0 CONFIGURATION MATRIX EVALUATED

For the purposes of classification, the evaluations
undertaken have been grouped so as to 1llustrate the influence
of certain parametric varilations of known importance to
longitudinal handling quallties. 1In general, the variations
were made first to 1llustrate the Influence of glven para-
meters when the others of known signiflcance were held to
unobtrusive levels and then, in order to assess the influence
of parametric interactions, these secondary parameters were
allowed to take on added significance whilst variations 1in
the primary parameters were nmade.

The conflguration matrlx which evolved is illustrated
In Figure 12, the derivatives in Table I and the primary
modal characteristles in Table II.

A brief discussion of the resultling grouping is
glven in the following sectlion, and a more detailed appraisal
is given in Section 5 prior to the assessment of the pilots'
comments for each group of parametric variations.

GROUP T Short-Period Characteristics

The effect of varying the stiffness and total
damping of the short-pericd mode for variocus levels of Zw
was investigated. For this group the phugold roots were
malntalned nearly constant through Zu = Mu = 0 as may be seen
from Table II. The configurations were all operated on the

'frontside' of the power-required curve.
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GROUP II  Varlations of Flight-Path Characteristics in the
Presence of Good Pitch Control Characteristics

Several of the configurations of Group I were
stabilized through a simple pitch stability augmentatlon
system to ease the pilot's pltch control task. Variatilons
were made 1n the force characteristics through Zu and Zw in
order to ilnvestigate operation on the 'backside’ of the power-
required curve. Both piltch attitude and rate command forms
were investlgated.

GROUP III Simultanecus Variations in Both Short and Long-
Term Characteristics through Zu

The plitch stability augmentation of Group II was
removed and an investigation of configurations exhibiting
both the resulting poor (low stiffness and/or damping) pitch
characteristics and 'backside' operation was undertaken.

GROUP IV Simultaneous Variations in Both Short and Long-
Term Characteristics through Mu

The Influence of the speed stability derivative on
the configuraticns of Group III was assessed.

GROUP V Effect of non-zero zée/Mﬁe on Selected
Configurations

The effect of reallstic changes in 1ift expected
with pltching moment production was investigated on configura-
tions both with and without pitch stability augmentation.

GROUP VI Effect of Non-Zero M6T/26T on Configuration 2-2

One basic configuration was chosen to investigate

typlcal variations in the thrust offset effect on the pilot's
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assessment of handiing gqualities.
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5.0 ANALYTICAL CONSIDERATIONS AND PILCTS'" ASSESSMENTS
OF CONFIGURATION CHARACTERISTICS

Each of the groups of configurations detailed in
the previous section is considered from an analytical point
of view. The analytical results are then compared with the
pilots' assessments of the appropriate handling gqualities.

The pilot's elevator control usage during evalua-
tions of representative configurations was also analyzed
statistically to provide an indlecation of the sensitivity of
the power spectral density and amplitude distributions to
such changes in handling qualities that demanded different
levels of compensation from the pilot. A discusslon of this
aspect 1s presented in Section 5.7 and Appendix E.

With regard to the terminology used in subsequent
sectlons of the report, the short-term mode is, as in Ref. 2,
considered Lo be the second-order mode that primarily
determines the short-term response of angle of attack to an
abrupt elevator input. The short-period approximation t
this mode 1s the second-order sclution which would result 1f
the Influence of longitudilnal veloclty perturbations on the
short-term mode were negligible.

5.1 GROUP I Short-Perlod Characteristics

The short-term characteristics to be evaluated in
thls group were established by constrailning the total damping
of the characteristic modes to the desired level for different

values of Zw and by then obtaining the appropriate short-
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perlod stiffness through varlations in Mw‘

In order to achieve decoupling between the longitu-
dinal velocity perturbations and the pitching moments and
normal forces, Mu and Zu were held at zero (this makes the
short-period and short-term modes ldentical). The influence
of the coupling derivatives Mu and Zu was subsequently
assessed to determine their effect on speed and flight path
control, and 1s discussed in following sections of the report.
The level of Mﬁ, which can have an Iimportant effect on the
alrcraft responses, was flxed at realistic wvalues of elther
UM& = 0,76 Mq or UM& = 0.5 Mq.

The non-zero 60 which, in the simulator used, could
not be inacependently varied, establishes a non-zero root in
the characteristic equations for this group of configurations.
For the configurations with low stiffness, this results in
the possibility of multiple choices for the grocuping of two
of three aperiodic roots to be combined to define the short-
term stiffness. In these circumstances the concept of
short-term stiffness in itself is somewhat artificial and,
in order to provide a consistent measure which merges smoothly
into the unique values resulting in the presence of complex
rocts well separated from the phugoid roots, the value to be
used for short-period stiffness is here further restricted

through the definition
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For Group I, the constraints Mu = Zu = 80 = 0 result
in a real root at the origin and a real root at -~ .04 for all
configurations. These two roots are identified as the phugoid
or low frequency palr.

5.1.1 Analytical Conslderations

It becomes apparent from a study of the pilots'
comments that the prime concern of a pllot when faced with
low short-term stiffness is the control of pitch attitude
with elevator. The Biée (s) transfer function should thus
provide a sensitive indication of the source of the pilot's
difficulty. For Mu =Z. =M, =2

u 0 Se
for consistency with the assumption used 1n the definition

= 0 and 8, = 0 (applied

of the stiffness), one obtains the following well known

short-pericd approximation:

8 - 2
W
s (8) = = (1)
de 5° - (Mq + UMW + Zw)s - (UMW - quw)
8 -~ 7
= 2 ] . 1 2 (2)
85° + 2CSP Wap s + mSP

In order to obtain a better understanding of the
terms influencing the initial pitch response to elevator
inputs, Equation 2 1s expanded about the zero location to

give (Ref. 3),

__g_ (S) = 1 s - ZW UJE
Msede s? + 2z, wy s + wi 2 ; o ) T ?
s bgp Ysp S * Wgp

(3)
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where 20, w, = 2Lgp wp * I (4

- (Mq + UM*)

2
whp + 2T, wy Z (5)

H

and w

oW

- U(MW + M zw)

If the high-frequency pitch response 1s approximated by

d
M ng (s) = 2 : . ° (6)
e 8¢ + 2cA Wy 8 + Wy

then the ratio between this approximate solution and the

response due to the short-period approximation 1is

s(s? + 25qp wlp + wip)

q

HF _ 3P SP

gr (s) = s(s? + 2¢ why + wh2) = 72 w? ("
SP “SP SP w A

The short-term pitch response te elevator inputs is well
represented by Equation 6 provided that lZw mil remains small
in comparison with the modulus of s(s? + 2ggp wip 8 wé;) in
the frequency range of interest to the pileot in his short-
term control of pitch attlitude. Reference 3 presents examples
of comparisons between the pitch responses given by Equations
2 and 6 respectively to elevator inputs for a variety of
configurations evaluated in Group I of this investigation.
Little deviation between the sclutions occurs in the first
two or three seconds following a step elevator input.

The low frequency or long-term pltch response to
elevator inputs 1is, in general, not adquately represented by

Equation 6 and, for the low stiffness configurations being
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considered in this group, this porticn of the response 1s

better represented by

q - Z

LF 1%

s (s) = - . (8)
Se EESP wéP 5 + wéP

When formulated in terms of the unaugmented short-

period approximation of Equation 1, Equation 6 becomes

aq
A (5) = = (9)

M. _ &e 2 . _ .
Se 8¢ - (Mq + UMW)S U(Mw + Mw ZW)

It 1s seen that the high frequency response is characterized
by a second-order system with a total damping less than that
given by 2CSP méP and a stiffness which becomes negative when
- Mg <My 2,

The special case of pole-zero cancellation for Mw

+ M. Z =0 (or w

» 2, E = 0) is readily obtalned from Equation 3

and the resulting response is gilven by

55 (8) = 5= (Ml ¥ UM)
e q W

(10)
Mde

1
s + (2;SP wéP ¥ Z

y (11)

W
This condition, quite apart from the first-order pitch
response to elevator inputs {(the form of this, in the time
scales of interest, 13 essentially reftalned even for non-zero
eo), also results in a first order piltch response to normal
thrust Inputs and in minimum pltch response to normal gusts.
Because of these attributes this configuraticn willl be

designated as basic in the considerations of the effects of
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M and Z that follow.
W w

5.1.1,1 Effect of Mw

Variations in Mw do not affect the total damping
of the longitudinal modes of motlon but they do have a
slgnificant effect on the total stiffness, that 1s, for
complex roots, on the stiffness of the short-period mode and,
for aperilodic modes, on the distribution of the total damping
between the roots.

Attention is again directed at the short-period
pltch response to elevator inputs. In order to emphasize the
changes in harmony between the initlal and final pitch
responses to elevator inputs when the short-period character-
isties are changed through Mw’ the steady-state pitch rate
response to step inputs 1s used for noermalizing purposes.
This implies that the elevator displacement appropriate to
the attfalnment of a given change 1in the steady state pitch
rate 1s applied by the pilot in one step. (This furm of
normalizing is only peossible for stable short-term pitch
responses to elevater.) When comparisons are then made
between the pitch responses of the basic configuration with
- Mw = Mﬁ Zw and those with - Mw > Mﬁ Zw’ 1t is found that
the 1nitial response of the latter group i1s quickened relative
to the basic flrst-order response by the stiffness formulated
in Equation 6 and, indeed, can appear to be underdamped for

complex roots. However, when - MW < Mﬁ Zw’ the response is
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more sluggish than the filrst-order response and can, in the
short term, create the impression of the existence of an
aperlodic instability. The locl, due to variations in Mw’ of
both the short-period roots and the roots of the approximation
to the high frequency pitch response to elevator 1lnputs are
presented in Figure 13a to 1llustrate these regions of
operation.

Turning to other transfer functions relevant to the
pitch response, it is found that moving - MW from M& Zw
results 1n increasing response to both normal gusts and normal
thrust inputs.

5.1.1.2 Effect of ZW

The level of Zw can affect significantly the pitch
control characteristics even of configurations with identical
short-period roots.

It 1s seen from Equaticns 1 and 9 and from the root
loci plots in Figure 13b that, although the short-periocd
stiffness and damping are both 1lncreased with increases in
- Zw’ the short-term pltch stiffness to elevator inputs 1is
decreased in the presence of the normally negative values of
M&, whereas the short-term pltch damping remains unchanged.
Thus, despite the movement away from the origin of the short-
perlod roots which can be achieved through increases in - ZW,
the short-term control of pitch through elevator is

characterized by an apparently reduced high frequency stiffness
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at constant damplng as - ZW is increased. When comparisons
are made betwe;n conflgurations with the same short-perilod
characteristic roots but with different values for Zw’ it is
generally true that both the apparent total damping and
stlffness of the pitch response to elevator inputs at high
frequenclies are reduced at higher levels of - Zw' This can
lead to sluggish pitch control characteristics and to poor
control over the trim values of pitch attitude for configura-
tions whose short-periocd stiffness and damping are derived

to a large extent from the contribution of Zw.

Other effects of Zw are seen in the normal accelera-
tion response to vertical gusts which lncreases with
Increasing - Zw, and in the time constant asscciated with
the control of normal-velocity related quantities which
decreases with increasing - ZW. As - ZW 1s increased, the
height control task should thus be eased through the
quickened response to normal thrust inputs, whereas the ride
and control of pitch will be worsened at a given level of
short-pericd stiffness and total damping.

5.1.2 Configuration Characteristics Evaluated

The signiflcant characteristics are listed in
Tables I and II and illustrated in Figure 12. Common to all
configurations in this group were the steady-state flight
path response to elevator giliven by
h = -.23,
u

e
58
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and that Zu and Mu were set to zero.
The short-pericd stiffness was varied through Mw

for the following values of total damping and Zw:

CONFIGURATIONS 2 28gp wip
1 -5 - .5 1.75
6 - 9 - .25 1.75
10 - 15 - 1.0 1.75
16 - 17 - .5 1.4
18 - 20 - .5 1.0

5.1.3 Pillots' Assessments of Handling Qualities

4s a general observation to preface the discussion
of pilots' comments and ratings, it should be noted that on
occasion considerable variations in ratings were obtained for
different evaluatlons of the same configurations. Only a
study of the pilots' comments will indicate the actual cause
for thls spread but 1t can often be attributed to the
difficulty that the pilot has in assigning an overall rating
to a conflguration exhibiting several mediocre to poor
characteristics, any one of which may or may not be disturbed
sufficiently to cause hlm anxiety during an evaluation.
Although all the comments have been studied in detail, the
maln concern in the text is to extract trends in the changes
in handling qualities that result from parametric variations.

The comments pertaining to individual evaluatlcns are
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presented in full in Table IITI to allow the reader to study
the causes for anomalous behaviour.
For the first group in guestion, the influence on

pllots' ratings of varilatlons in Mw at different Zw for
ECSPwéP = 1.75 is presented in Figure 14 whereas that at different
damping levels for Zw = ~0.5 1s presented in Figure 15.

The comments regarding the difficulty experienced
and the precisien atfained in each flight phase are also
presented in a statistical manner in Figures 26 and 27 for
two of the parametric variations discussed in this group.
Shown are the extreme and mean adjectives and theilr standard
deviation as used by the pilots to describe the various flight
phases in each of the evaluations of the configuration. To
attain these statistical properties on the basls of the
prescribed adjectives, 1t has been assumed that the pilots
used the adjectives according to a linear scale. The aim of
the presentation is to indicate the mean trends as well as

the likely deviaticons which may occur.

5.1.3.1 Configurations 1-5, Zw = -,5, 2ZSP méP = 1.75%

The above mentioned statistical properties of the
pilots' comments are summarized in Figure 27 and those of
Pilot A's control usage for Configurations 1, 2 and 5 are
presented in Figure 30.

The basic configuration of the group (#2) with

- 1

MEESF (g) = gu:fi~;€-exhibited good pitech characteristics
e ~ Py
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with no oscillatory tendencies. Speed control (both
longitudinal and normal) caused at worst only slight
difficulty and the insensitivity to turbulence was favourably
commented upon. Any sllght difficulty during glideslope

and localizer tracking was attributed to the wind shear
encountered. In the flare, rate of descent could easily be
arrested with fair to good precision.

As - MW was 1rcreased, the crosscoupling effects
from the heave motlon to the pitehing motion became nuisance
factors but, at the level of MW Investigated, did not degrade
the rating. Turbulence respconse and the effects of thrust
changes on the pltching moment equatlon elicited some comment.
Alrspeed control became more difficult in the presence of
turbulence and slight, closed-loop oscillatory tendencies
were occasionally noted. In general, the comments, if not
the ratings, Indicated slightly less desirable characteristics
than those exhlbited by the basic confliguration.

As - Mw was decreased from the basle level, the
difficulty of controlling the pitch attitude and hence air-
speed increased markedly. Complaints centred on apparent
aperiodic pitech instabilitles and high steady-state pitch
responses to elevator inputs. The pltch control was classed
as sluggish and, for the more unstable values of Mw’ pllots
indicated a propensity towards pillot induced oscillations.
The minimum breakout height to which the pilots would be

prepared to fly under instrument conditions showed a general
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increase although the pilots' assessments of the difficulty
encountered and the performance achieved in flight path
control did not vary significantly with decreasing stiffness.
The flare caused difficulty at the lowest stiffness level
because of the P.I.0. tendency.

In general, the difficulty in controlling the air-
speed increased first with the introduction of IMC and then
further with the introduction of turbulence for all but the
baslc configuration. Helght rate control showed a similar
increase in difficulty with the introduction of IMC but was
not signlficantly affected by the introduction of turbulence.
The control of the rate of change of height was considered to

be less difficult than that of airspeed.

Summarizing, the effects of decreasing the stiffness

to levels below the basle value caused marked changes in the
following:
* Pitch Characteristics
Pitch characteristics appeared to become
sluggish.
Pitech appeared to become increasingly
unstable.
Tendencies towards low frequency P.I.O.'s
In pitch became Increaslngly significant.
Interaction between thrust inputs and

pitch response became noticeable.
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+ Alrspeed Control
As alrspeed was controlled essentially
through the piltch control loop,
deterioration in airspeed control was
l1inked to that in piteh.
* Rate of Change of Height Control
As the primary task of controlling pitch
demanded more attention, the control of
height rate tended to become more
difficult.
The small effect of decreasing stiffness on the remaining
tasks, namely on gllidepath and localizer control and on
turning and flare manceuvres, could be attributed to the
lessened attention available for their control with increasing
primary control task difficulty.

5.1.3.2 Configurations 6-9, Zw = ~.25, 2CSP wéP = 1.75

The basic configuration for the group (#7) with

was rated to be slightly worse than the corresponding configura-

i

tlon with ZW -.5. The pitch was characterized by a

tendency to wander at low frequencies and this resulted in
alrspeed control problems. On the whole, however, the
configuration appeared to exhibit reasonable handling qualitles.

Increasing the stiffness seemed to reduce the pitch

looseness, prokably because of the iInfluence of 80, and thus
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eased the airspeed control problem. However, because of the
insldious character of low frequency height rate errors
resulting from the long time constant in heave, difficulty
could be experilenced in recovering from the large errors in
height or height rate that could arise prior to perception
by the pilot in turning manceuvres or glide slope control.
The pltch response to thrust inputs also became objectionable.
Decreasing the stiffrness resulted 1n the same
deterioration in pltch characteristices as for the higher - Zw
configurations but, in addition, the undesirable influence
of low - Zw on the preeclsion ¢of maintaining control over
helght rate was more pronounced. On the credit side, however,
was the apparently reduced influence of turbulence on both
pltch and heave responses.

5.1.3.3 Configurations 10-15, Zw = 1.0, E;SP wép = 1.75

The basic configuration for the group (#11) was

characterized by

oge ) = 5 7s
se S .75

The assessment of this and all the other conflguraticons of

the group with different stiffnesses was dominated by the
difflculty experienced in controlling pitch which was generally
described as loose or sloppy. Strong propensities towards
pilot induced oscillations existed. Turbulence effects,
particulary on pitch and thus on alrspeed, were much more

pronounced than for the lower levels of - Zw. surprisingly,
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even though the time constant asscciated with the control of
heave was reduced, a factor which should allow greater
precision in height and helght-rate control, the pilots often
reported getting high on the glidepath. Some comments were
made to the effect that the maximum selectable control gearing
(Zgp = 15.0 ft/sec®/in) was perhaps a little low for these
configurations. In general the conflgurations were considered
to bhe unacceptable and the pilots would not be prepared to
remain IMC to the desired breakout helight of 200 ft A.G.L.

. t -
5.1.3.4 Summary of the Effect of Varying Z,at 2rgp wip 1.75

The statistical propertles of the pileots' comments
for the basic configurations at the three levels of Zw are
presented in Flgure 28 and those of Pilot A's control usage
in Figure 31.

From the pilots' assessments of the configurations
it 1s seen that, as shown in Secticn 5.1.1.2, increasing - ZW
at a constant ECSP méP increases the time constant associated
with the control of pitech through elevator, and that this
results in a very real deterioration in handling gualities
when ECSP wéP + Zw becomes small. For example, all the
configurations with Zw = -1.0 and ECSP méP = 1.75 were deemed
unacceptable irrespective of the level of Mw'

A4t the other 1limit of very small Zw one finds that
the control of normal veloclty becomes less precise, even

with a normal thrust vector, because of the neesd to make

acceleration-llke commands to achieve the desired responses.
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It 1s thus seen that a requirement exlsts for
QESPméP + Zw to be sufficiently large for pitch control to remain
acceptable and for - Zw to be sufficlently large to allow
precise contrel of normal velocity related quantities. Even
for adequate levels of ZCSP wéP + Zw’ however, an upper limit
needs to be placed on - Zw to restraln the acceleration
response to gusts 1n heave to acceptable levels.

5.1.3.5 Configur;tions 16-17, Z, = =.5, 25gp wip = 1.4

The intent of thilis and the next group of configura-
tlons was to investigate the 1influence of reducing the short
period damping at a ceonstant Zw'

The basic configuration (#17) with

1

Maeﬁe (s) = s + 0.9

exhibited characteristics considerably worse than those of
Configuration 2 at the higher damping level, with pitch and
alrspeed control being singled out for their poor low
frequency characteristics. This, coupled with normal velocity
control problems, caused difficulty in maintaining the

desired glide slope.

Increasing the stiffness improved the low frequency
pitch characteristics and resulted in a marked improvement in
rating.
5.1.3.6 Configurations 18-20, Z, = =5, ECSP wéP = 1.0

The basic conflguration (#19) with
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9 N S
M, de (s) = 53

exhibited poor piltch characteristlcs and these were not
improved noticeably by changing the stiffness. Again, the
low frequency pltch wander or looseness was the source of
most of the control problems encountered and resulted in the
pilot's overdriving the alrcraft into low frequency, pilot
I1nduced oscillations. Airspeed control, normal velocity
control and glide slope control all suffered and proved to be
difficult.

' = -
5.1.3.7 Summary of the Effect of Varying 2;SP Wap at ZW .5

The effect of decreasing ZCSP méP at constant Zw
led to a :apld deterioration in handling qualities when the
baslc pitch control time constant was increased to more than
about one second. The deterloration could generally be
traced to the more sluggish pitch response to elevator which
resulted in a requirement for the piteh control form to
become an acceleration rather than rate command type if
sufficlently great initial responses were to be attained
without very large steady state responses. Some alleviation
of thls sluggish character could be provided by increasing
the stiffness through Mw for the intermediate damping level,

but no stiffness level was found to compensate adequately for

these characteristics at the lowest damping level.
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5.2 GROUP II Varilations of Flight-Path Characteristics in
the Presence of Good Pitch Control
Characteristics

Removing the constralnt of zero Zu applied to the
Group I configurations is likely to affect the flight-path
control significantly in that it tends to result 1n a non-
minimum phase response of height rate to elevator inputs.
Previous investigations have indicated that even slight non-
minimum phase values can cause significant deterioration in
handling quallities during the approach task. It was thus
considered important to attempt to isolate this outer control
loop Trom the inner pifch control loop as much as possible by
augmenting the pitch stability to desirable levels.

To be effective, it is required that the authority
of a stability augmentation system be sufficient to produce
pltch characteristics which allow the pilot to change
predictably and precisely from one attitude to another.
Furthermore, it is necessary that the desired attitude not be
disturbed either markedly by external disturbances or un-
predictably by cross-coupling effects from his controls.

Many of the configurations of Group I exhibited
unacceptable piftching characterisfics and 1t thus appeared
appropriate to investigate whether, with the simple pitch
attitude and rate feedback augmentation system illustrated
schematlically in Flgure 3, 1t was poesslible firstly to make
the handling qualities assoclated with pitech control acceptable

and secondly, to ascertain whether this system dominated these
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ensuing handling guallties to the extent of reducing the
influence of external disturbances and crosscoupling from the
other controls to insignificant levels.

5.2.1 Assessment of the Effectiveness of the Pitch S.A.S.

Three configurations from Group I with Zw = -,5
were chosen fo assess the effectiveness of the pltch stablility

augmentation system:

Confilguration Baslc Short-Term Pitch Characteristics
1 Good Damping, Good Stiffness
] Good Damping, Poor Stiffness
19 Poor Damping, Good Stiffness

The pilots' ratings for these configurations may be seen from
Figure 15 and their comments from Table III.

The augmented short-term modal characteristics of
Wap = 1.5 r/s, Lop = 0.7 were anticipated to produce desirable
control characteristics. The aircraft states, & and g, were
fed back at appropriate galns to achieve these characteristics
and the feed forward characteristics of the pllots' elevator
control could be adjusted to result in elther pitch rate or
attitude command forms. No optimization of the augmentation
systems was undertaken by the pilots, firstly because it was
felt that once the pltching characteristics were easily
controllable, minor varlations in these characteristics would
net affect the pilot's control task slgnificantly, and
secondly for the more mundane reason of keeping the experimental

programme within manageable bounds.
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It may be seen from the pilots' comments in Table IIT
and their ratings in Figure 16 that the objective of the
augmentation system was achieved. To within the scatter of
ratings found in the evaluation of any specific model caused
by, for example, external factors or pllot variability, the
handllng qualities of all three configurations were, by the
rate command system, improved to the level exhibited by the
unaugmented Configuration 1. Furthermore these handling
qualities, because of the deslrable pitch characterlstics,
allowed ready control of both longitudinal and normal veloci-
ties and alsc exhibited good gust and control-crosscoupling
moment rejection.

The attltude command system allowed greater preci-
8lon in the control of steady state values and thereby made the
tracking task easier than when it was undertaken with the rate
command system but, in favour of the latter system, one
observes a more significant propensity towards pillet induced
oscillations with the attitude command form.

Comparison of the pllots' comments about configura-
tions R1, R4 and R19 and about their progenies with non zero
Zu does not show significant differences at a given level of

Z thus supporting further the contention that these augmented

u’
characteristics would override the basiec pitching character-
istles. The differences remaining in the open-loop modes of
motion could be readlly controlled by the pilot without

altering his assessment of the overall handling qualities.
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It 1s not the intentlion here to imply that the command forms
of the augmented systems were near optimum for all conditions,
only that for a given command form the pltch control task was
essentlally normalized for the pllot.

5.2.2 Analytical Considerations of Flight Path Control

In the presence of easily controlled pitching
characteristics, many of the salient features of flight-path
control through elevator may be expressed in terms of the
pltching motion rather than the higher-order pilot's elevator
motion, as was originally implied in Reference 6 and subse-
quently relterated in different forms in several more recent
publications. This remains true at least for those cases
where the forces on the aircraft due to elevator movement are
signiflcant only in the production of piltching moments. In
these circumstances, the characteristic equation and the
transfer functlions for height and speed control in terms of

the pltch change generated through elevator become respectively

= 2 -
A = 8 (Xu + Zw)s szu + Xuzw s (12)
h (s) = -UZ lg = EE £ _x - X -£9 //A (13)
8 Se W Zw U W u U "o :
U = - 2 - - - -
5—(s) oo EJO s¢ + [g W 2., Uon)S g( X0 :[/A
(1)
g .
If IzW >> xweol and & >> XWI, Equation 1l may be simplified to:
u
(s = -[fs - 2 ){w.s + ¢ A . 1
()], = -l a) (o5 + 21/ (15)
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[As an aslde, it should be noted that, in the linear range,
variatlons 1n both szu - Xuzw and WOZW + UOXW due to a small
angular rotation 80 are zero and that these groupings rather
than the indlvidual derivatives should be considered in han-
dling qualities investigations of flight path control when
elther Xw or Xu deviate markedly from the values caused
primarily by aerodynamic drag changes. ]

The levels of WO typically attained in the landing
approach phase are such that the lead produced by it in the
speed response to plteh attitude varilations 1is net significant
in the long-term flight-path control mode. Equation 15 may

thus be further approximated as:

u
7 (8) = -1gls = Z )1 /A . (16)
For the situation whiech normally arises in practice,
Z
of lXu + ZW} being considerably larger than |X_ ZE , one may
w
finally wrilte:
u (S) = i (17)
’ Se s =X +X EE ‘
u W Zw

During the landing approach task, a quantity of
importance to the pilot is the relative response of the rate
of change of helght and longitudinal speed resulting from
pitch attitude changes made by means of the elevator control.

This is gilven, for the above approximations, by
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. 5 - 25—+ 8 - X
A U.Zw 7 Zw 0 b}

2 (s) son = — ” . (18)

The well known result of speed-instabllity occurs
when 2 non-minimum phase value 1s attalned in this expression
and the height-rate loop is closed with pltch attitude. Even
for the situation of a zero in the left half of the root
locus plane, one finds that the inlitlal relative response of
helght-rate to wvelocity decreases with decreasing - UZW,
thereby making the short-term control of height rate with
elevator less effective than that to which pllots have become

accustomed in more ccnventicnal aircraft exhibiting higher

C

Cp
]

C
Lo

L
in the landing approach phase % 7 S 5—9

values of W
AERO Lo

5.2.3 Configuration Characteristics Evaluated

The parameter chosen as possibly belng the most
appropriate open-loop measure of the long-term flight path
control problems likely to be encountered is the steady state

ratio, h , between the rate of change of height and

de -+ ess

velocity for a change 1in pltch attitude through elevator.
This veloclty ratio 1s obtained approximately from Equatilon
18 as:

h . u U
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It 1s related to the change 1n flight path angle caused by
speed changes, used for thils same purpose in Reference 7,

through

=U (20)

Sl
ci=

Rate of change of helght rather than flight-path
angle is chosen here for use in the identifylng parameter
both kecause of the ensulng non-dimensional nature of the
parameter and begcause h and U are the two predominant state
varlables which the pillot meodulates 1in his long-term contrel
of trajectory.

As well as glving the long-term relative velocity
changes obtained through pltch medulation, the parameter gives
an indication of the compensatory thrust that would be
required to maintaln or achieve the desired speed and
trajectory when the inner pitch loop 1s c¢losed by the pilot
on one or other of the velocity components in the longitudinal
plane.

It is seen from Equation 19 that changes in the
parameter can arise from changes in both the ¥ and Z force
derivatives. Lack of an independent means of controlling
longitudinal forces of the simulator in question, however,
restricted the investigation to one of assesslng the effect
of variations in the dominant normal force derivatilives, Zu
and ZW.

The three levels of Zw investigated in Group [ were
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evaluated with non-zero Zu, the latter being limited to values

legs than the 'pure' aerodynamiec value of

Z,= - Eg/UO = -0,635

In addition, the ratic ZU/Zw was not allowed to exceed a value

of 1.2. [For aerodynamically generated forces, Zu/Zw = 2 CL /CL .
o o

5.2.3.1 Characteristics of Pitch Stability Augmentation System

The control surface movement for the attitude command
syvstem utilized was related to the pileot's control displacement

and the aircraft pitch states by

Mg de, =M 5ep + M <6 + M *q , (213}

®qas d5as

whilst that for the rate command system was related by

s? = (Mq + M&)s - M,
MSeﬁes = Mﬁe s(s - Mq - M&) 5ep + MB

6 + M . 22
a a (22)

SAS SAS

The pre-~filtering applied to the pillot's elevator control
diplacements for the rate command form was chosen to provide,
with & minimum of adjustable components, an approximate pole-
zero cancellation of the second-order short-term characteristic
mode, and to replace this mode with a pair of rocts, cne of
which was located at the origin.

The introduction of pitch attlitude feedback to the
moment equation alters the short-term pitch response to
elevator inputs obtained from fhe expansion of the transfer

function about the =zerce location, given in Equation 3, to the
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following:

3 2 2 -
8% + 2Lgp wep 87 * Wwgp S - Z,

8 1
Mse (8)

2 2|1 2 2 _
de s + 2;A Wy + wy |8 s° + wgp S Z

+ 2Lgp Wgp
(23)

where 2CA Wy = EgSP Wep + Zw

- (Mq + UM&) s

£
=N
1]

2
+ 2cA Wy Z

Wap W

~ (UMw + UM& Zw + Me)

If the stabilizatlon authority i1s high in comparison to the

basic moment characteristics, that is, if IM >>|U(MW + Mo Zw)

0|

one may write mﬁ = - Mg. In this case the high frequency

pitch response for the attitude command form, A, 1s well
approximated by
8

HE 1
FFc (8) = (24)
Mée € s? 4+ 2, wy 5+ mﬁ ’

whereas that for the rate command form, R, with the control

law shaping of Equation 22 becomes

8

HF
T (3)
Mdeée

1

s(s = Mq - UMﬁT

(25)

The steady state error of these approximations 1s readily
obtained from Equatlon 23.

The non-zero values of Zu for this group of
configurations also mean that one of the phugold or long-term

roots is no longer preclsely cancelled by the low frequency
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zero 1n the é% (s) transfer function (see Table II). At low

frequencies, this causes a further deviatlon between the

predicted responses of Equations 24 and 25 and the actual

responses. However, this deviation should not prove to be

significant in the bandwidth of concern to the pilot for the

short-term control of the piteh attitude loop.

5.2.3.2 Configuration Matrix
The following configurations were evaluated:
Basic
Config'n| 7 z 0 -.05 -, 1 -.2 -.6
W u
1 -.5 Ib/uf e, -.24 .20 1.07
88 R R A, R
EVALUATED
4 ~.5 |h/u, -.20 -.02 |.20 1.07
ss R A{A, R A, R
EVALUATED
19 -.5 |h/ul, -.24 -.02 |.20 1.07
®ss R R R A, R
EVALUATED
8 -.25[h/u ~.23 |-.01 .64
ss A, R| A, R A, R
EVALUATED
14 -1.0|h/u -.24 .02 L1
S8 A, R A, R A, R
EVALUATED
where R signifies evaluations with the rate command system
A signifies evaluations with the attitude command system
All configurations were stabilized to possess the same
short-period characteristics, Wgp = 1.5, Cop = 0.7.
The relationship between thls group of configuratiocns and the
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others evaluated is 1llustrated in Figure 12.

5.2.4 Pilots' Assessments of Handling Qualitles

5.2.4.1 Configurations Based on No's 1, 4 and 19 with Z = -0.5

These configurations have already been referred to
in Section 5.2.1 with regard to the pitch stabllizatlon system
and it was therein indicated that the system essentially
normalized the pitch response for the pilet. It thus becomes
possible to treat the configuraticns at a glven level of Zu
as a group.

(a) Rate Command System

The pilots' comments about these configurations are
presented in Table III and thelr ratings are plotted 1in
Figure 16. The comments for conglomerates of confilgurations
with the same Zu regarding the difficulty experienced and the
precislon attained in each flight phase are also presented in
a statistical manner in Figure 29. The statlistical properties
of the pilots' contrel usage are given in Figures 32~35.

It is noteworthy that, for this group, the average
difficulty experienced and precision attained in all flight
phases, including the localizer tracking, followed the same
trend with variation in Zu and that this trend repeats the
one found in the overall average of the pllots' ratings of
Figure 16.

As the detailed aspects of the conflguration control
characteristics are presented in Flgure 29, cnly what are

consldered to be the causal parameters will be considered here.
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Movement away from the optimum regicn, defilned

m < 0.3 = 0.5, 1is characterized

approximately by

Gess
chiefly by a deterioration 1In speed control and 1lts ensulng
influence on height rate control.

The speed control, for the constant pltching
characteristics of this group, may be affected firstly by the
control technique employed by the pllot and secondly by the
speed response to attitude changes or, in more detail, by the
following factors.

(1) When% > 0, speed 1nstability may result if

Gess
the pilot attempts to close on helght rate errors with pitch
attitude. Any such tendency would be destabilizing.
(1i) The open~loop speed response to pltch attltude 1is
governed to good approximation by Equation 17 and it 1is seen

from thls equation that both the time constant and the

Z
magnitude of the steady state response increase as - Xu - Xw 23]

tends towards zero. Increases in - Zu for the Xw of the
simulator thus tend to make pitch attitude a rate control for
speed throughout the time scales of interest to the pillot.
Either of the above two factors, or a combination
thereof, could explain the worsening speed control but, in
vliew of the improvement afforded to the configurations with
Introduction of the attitude command system described in the
next section, 1t 1s suspected that the factor (i1} was the

more important.
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In summary, when - Zu is increased to values beyond
the optimum region, the configurations with the rate-command
pitch control system are characterized by a deterioration in
all control phases except that of the inner pitceh loop. This
deterioration is attributed to a worsening in the control
over alrspeed and the increased coupling between airspeed and
vertical speed. The latter factor results in a greater heave
response to longltudinal gusts, wind shear and speed perturba-
tlons arising from the pilot's control inputs.

Perturbations from these sources, which could remain
undetected until they became gquite large because of the low
level of acceleration cues typifylng the configurations, could
cause wilde varilations in control difficulty during any portion
of the task.

(b) Attitude Command System

The pilots' comments about these configurations are
presented in Table III and thelr ratings are plotted in
Figure 15.

Comparison of the comments with those on the rate
command system at any level of Zu shows a decrease in difficulty
and an 1increase in precision for all task phases except the
flare for the zero Zu case. For thls configuration, a greater
propensity towards pllot induced oscillations resulted in
difficulty because of the higher control gains that pilots
tend to use when close to the ground. The pillots' ratings

were degraded correspondingly.
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The improvement in the control of other task phases,
in particular that at the highest level of - Zu’ was without
doubt due to the greater precision with whlch steady state
airspeed could be controlled. When the longitudinal speed
response to piteh attitude 1s governed by a long time constant

Z

because of a small value of - [Xu - XW EE}’ direct control
W

over pitch attitude becomes an advantage to the pllot as an
ald to the precise long-term control of speed. The pilots!
estimates of thelr greatest undesired speed fluctuations did
not show a noticeable improvement with the attitude command
form until the highest level of - Zu was reached. However,
frequent comments were made about the good pitch and speed
hold characteristics.

The turbulence response in heave emerged as one of
the worse features whereas height rate, alrspeed and pltch
control were classed amongst the better features of all the
configurations.

The requirement to trim the elevator forces during
steady manoeuvres such as turns did not elicit unfavourable
comments.

5.2.4.2 Configurations Based on No. 8 with Zw = -0.25

The pilots' comments about and thelr ratings of
these conflpgurations are presented in Table III and Figure 17

respectively.
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(a) Rate Command System

For zero Zu’ alrspeed and vertical veloclty control
in general and height control durilng turns proved to be more
difficult than for the conflgurations with Zw = -0,5. It 1s
apparent that the long time constant assoclated wlth the low
value of ZW resulted in a lack of precision in the control of
the normal velocitles and that this concerned the pilots.

When - Zu was 1lncreased tc make % zero, alrspeed control
de

SS
improved somewhat but the helght rate control problem remained.
A further increase in - Zu caused a deterioration in most
flight phases in a manner similar to that experienced for the
confipgurations with Zw = -,5 and for the same reasons.

The trends are thus similar to those for Zw = ~0.5,
but the added difficulty of controlling the long-term height
rate results in a general degradation in pllots!' ratings by &as
much as two rating points.

(b) Attitude Command System

The attitude command system, in comparison with the
rate conmand system, again Improved the general preclsion of
speed control. The ensulng rating was more favourable,
partlcularly for the highest -~ Zu level. At the zero Zu
level, however, nelther system improved upon the stiffest
unaugmented configuration for this Zw level, Indicating that
the orilgin of the difficulty experienced lay 1n the heave

rather than the pitech control loop.
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5.2.4.3 Confilgurations Based on No. 14 with z, = -1.0

The pilots' comments about and their ratings of
these configuratlons are presented in Table III and Figure 17
respectively.

The premise that most of the control problems
assoclated with the unaugmented configurations 10-15 lay with
the long effective time constant assoclated with the pitch
control loop was supported by the improvements obtained with
both the rate and attitude command pitch stability augmenta-
tion systems.

Pitch control and hence speed control improved
markedily. The general level of ratings was still somewhat
worse than for the configurations with Zw = ~,5 and much of
thls difference can be attributed to the sharper responses
to turbulence in heave which resulted in an unsteady feellng.
The dlfferences in control task difficulty arising between
the attltude and rate command forms were not as great as for
the configurations with smaller Zw‘

The crosscoupling between longitudinal and vertical
veloclitles became noticeable at the highest - Zu level, but
did not achleve the magnitude needed to dominate all other
characteristics.

5.2.5 Bummary of the Effect of Varying Flight Path
Characteristics

The influence on handling qualities of wvarying

flight path characteristics through Zu was quite dependent
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on the pitch characteristics of the configuration - on both
the numerators and the denomlinator of the various piltch
response transfer functlons.

A general observation that may be made is that the
pllots showed a preference for a near zero level of steady
state rate of change of helight with the elevator inputs -~ at
least for these configurations evaluated with thrust vectors
that were almost normal to the fllght path and thereby
encouraged the control of height rate through thrust modula-
tion. When the level of Zu was varied away from the rather
flat optimum level centred on zero, the detericration in
handling qualities was dependent on how well the low frequency
alrspeed perturbations could be controlled. The attitude
command, pitch stabilized system proved advantageous in this
respect as it allowed a somewhat more precise control of the
long-term pitch attitude variations whilch governed airspeed.

Positive h did not appear to cause domlnant
Se

Ss
speed Instabllity problems and this factor is 1indicative that
the pilots recognized the need to control airspeed with
elevator rather than thrust. However, the need to closely
constraln alrspeed as an inner loop for satisfactory height
control added considerably to the pilot's workload, partlcularly
as the acceleratlion cues iIndicating deviations in alrspeed

were generally small.

When Zw was varied, it was found that a value of
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Zw = -,5 exhiblted the best compromise between precise control

of helght rate, which deterliorates with decreasing - Zw’ and
excessive accelerations 1in heave due to turbulence which
arlses with Iincreasing - Zw‘

5.3 GROUP III Simultaneous Variations in Both Short and
Long=Term Characteristics Through Zu

Removing the pitch stability augmentation system
returns the pitch characteristics of the configurations to
their often poor vriginal state. The purpose of evaluating
the resulting group was to assess the influence of changing
the long-term characteristics through variations in Zu in the
presence of typlcal unaugmented short-term characteristics
of STOL alrcraft.

5.3.1 Analytical Consideratiocns

The analytical considerations for the previous two
groups remalin in effect but, in addition, the pilet is faced
with the control of the long-term or phugoid mode which may
be strongly excited by his elevator Iinputs. Group I configura-
tions were characterized by a pole-zero cancellation in this
mode, whereas the pitch stabilization of the Group II con-
figurations resulted 1n the mode being well damped. In thils
group nelther conditlon prevalls for non-zero Zu. As the
modulus of this derivative 1s increased, the pilot needs to
concern himself not only wlth the problems associated with

% {(s) but also with the addlticnal task of precisely
de

controlling pitch attitude in the presence of more significant
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dlsturbing influences.

The total damping is unaffected by variatlons in Zu.
Its effect, Just as that of Mw’ lies with the distribution of
the damping and séiffness between the modes. However, whereas
the Influence of Mw was apparent mainly in the short-term
mode, that of Zu makes 1tself felt more 1in the long-term mode.

As the time constants assoclated with each of these
modes converge, the classical separation between the modes
can no longer always be assumed valid. It is found that Zu
may transfer some of the damping traditionally associated
with the short-period mode to the phugoid mode and vice versa
depending on whether Mw Zu 1s positive or negative. The less
the modes are separated 1n stiffness, the more pronounced the
effect. To the pllot concerned principally with clesing a
tlght loop on attitude, this redistributicon is apparent mainly
in the phasing of his moment cues. When Mw and Zu are
negative, a poorly damped, complex loeng-term mode tends to
result, and the initial swing back of attitude, due to this
mode, following an elevator input may 1lull the piloct into a
false sense of securify and cause him to lag behind the
alrcraft. For posltive Mw and negatlve Zu’ the long-term
mode is well damped at the expense of an aperiodic 1nstabllity
In the 'short! term mode. The pilot is thereby made aware
earller of a need to compensate for the ensuing error. One
example of this latter phenomenon is obtained amongst the

conflgurations of this group.
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5.3.2 Configuratlion Characteristics Fvaluated

The characteristics of certain configurations of

Group I were varied through changes in Zu as indlcated below.

Config. Z, Z, 0 -.2 -.6
1 -0.5 -.24 .20 1.07
2(Basic) -0.5 -.24 .20 1.07
4 -0.5 ) -.24 | .20 | 1.07
'| 19(Basic) | -0.5 % se -.24 | .20 | 1.07
7(Basic) -0.25 ~-.23 .64 -
8 -0.25 -.23 | .64 -
11(Basic) -1.0 -.24 - 41
14 ~-1.0 -.24 02 41

The designation 'basic', as before, indicates a short-term
pole=zero cancellation in the %é (s) transfer function. This
partlcular pole~zero cancellation was virtually unaffected
for the range of Zu evaluated.

The configuration characteristics may be obtained
from Tables I and I1 whereas the relationship between this
group of conflgurations and the others may be seen from
Figure 12,

5.3.3 Pillots' Assessments of Handlling Qualities

Only those characteristics altered by non-zero Zu will
be consldered 1n detail in thils section. For consistency with

the Group II presentation, the ratings are again plotted against
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although 1t 1s recognized that the characterilstic

Sl

Gess

modes take on added slgnificance.
5.3.3.1 Conflgurations with Zw = ~0.5: No's 1, 1-2, 1-3;
23 2_22 2—35 Ll, ‘]4-2, ‘14—35 193 19—.2: 19-3

The pllots' comments and ratings are presented in
Table III and Figure 18 respectively. It 1s seen that there
1s a trend indicating a meonotonic worsening in handling
qualities with increasing - Zu for all configurations except
No. 4. This 1s the only configuration with positive MW. It
1s thus characterized by an unstable aperiodic mode
(T2 =~ 6§ secs) and a well damped, low frequency complex pair.
Thls combinatlion resulted in ratings that were slightly more
favourable (but perhaps insignificantly so) than those of
Configuration 4 with z, = 0.

Tae difference in ratings between the confilgurations
with 27w = 1.75 and Zu = 0 noted when the short-period
stiffness was changed, was no longer apparent with Zu = -,2
desplte the significant difference in root locations between
the configurations.

All configurations exhibited unacceptable handling
quallties at the highest level of - Zu'

Perusal of the pllots' comments indicates that the
pllots were concerned first and foremost with the pitch
characteristics and thelr effect on the control of alrspeed

and helght rate. At the highest level of - Zu, the :oupling
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between alrspeed and vertical speed achieved the 'Most Objection-
able Features' category. Even for Zu = -0.2, the level of
difficulty experlenced in controlling vertical velocity
approached moderate from the slight category typical for the
better conflgurations at Zu = 0, It is this increase in
difficulty and 1ts effect on flight path control to which the
worsenling in rating is attributed even though the coupling
did not attain a 'Most Objectionable Feature' designation.
Finally, the influence of turbulence in disturbing
both pitch and heave increased to objectionable levels for
Z = -0.6.

u
5.3.3.2 Configurations with Zw = -0.25: No's 7, 7-2; 8, 8-2

The general level of ratings is seen from Figure 19
to worsen to the same unacceptable level for hoth configura-
tions with Zu = =-,2.

Lack of pitch stiffness was held to be mainly
responsible and the coupllng between alrspeed and vertical
speed was considered to be an lmportant contributing factor.

5.3.3.3 Configurations with ZW = -1,0: No's 11, 11-2; 14,
14-1, 14-2

Again, as seen from the pllot's comments and
Figure 19, the introduction of Zu only worsened the already
poor control over pitch and resulted in unacceptable configura-
tions. Positive Mw did not result in the slight improvement
In handling qualities noted with the introduction of moderate

Zu at ZW = _-5-
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5.3.4 Summary of the Effects of Varying Z,

The handling gqualities of all configurations with
negative MW worsened progressively with the introductlon of
Zu' The only and slight improvement cbtained in ratings for
non-zero Zu was with Zu = -.2 at ZW = «0.5 and positive Mw'

The detericoration in handling quallties was
apparent mainly in the increased difficulty experienced in
precisely controlling pitch caused by the additional excita-
tion of the phugeid or long-term mede with elevator inputs.
The coupling between airspeed and vertical speed added to the
general difficulty in contrelling either parameter. Turbulence
response 1n both pitch and heave also added noticeably to
the pilot's workload.

The evaluatlions Indicate that the handling gqualities
of Group I, with Zu = 0, are likely to be as good as can be
obtalned for these configurations with poor short-period
characteristics and low inherent speed-damping. I. is
suggested that this 1s both because of the minimal excitation
through elevator of the long-term modes that occurs with

Z = 0 and because of the reasonable level of o} for

u u
Gess

Group I.

5.4 GROUP IV Simultaneous Variations in Both Short and
Long-Term Characteristics Through Mu

For this group, the final major constraint of

Mu = 0, imposed in the previous groups, was removed.
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Evaluations for non-zero Mu were only undertaken for configura-
tions without pltech stabllity augmentatlon as the latter tends
to alleviate the effects of wvariations 1n Mu too much to
warrant an investigation.

5.4,1 Analytical Considerations

Whereas the major effect of nonw~zero Zu u occurs in
the equation governing normal velocity and affects the
pltching moment equation only through the ensulng feedback
terms M&& and Mww, that of Mu is fed back directly to the
pltching moment equation through Muu and can thus be expected
to affect the short-term mode more than did Zu for the levels
of Mﬁ prevalling.

Just as for variations in Zu’ the total damping of
all the characteristic modes remains insensitive to variations
in Mu‘ However, Mu does affect the stiffness of both modes,
that of the short-term belng decreased and that of the long-
term increased as Mu 1s made more positive. Providing that
the modes are well separated, only a very slight redistribu-
tion of total damping between the two modes occurs. As the
separation between the modes decreases, however, the distribu-
tion of damping between them may also be affected noticeably
by Mu' A short and long term apericdic root may combine into
a complex pair exhibiting levels of total damping and stiffness
lying somewhere between the 'pure' short and long term modes.
The damplng of this pailr is derived at the expense of the

remalning aperilodic roct near the origin and can result in an
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aperiodic instability. The distrilbutlon of the damping between
the complex palr and aperlodic roct depends critlcally on the
value of Mu ~ positive values of which lead t¢ oscillatory
instabilities and negative values to aperiodic¢ instabilities.
However, the total damping of these three roots near the

origin does not vary signifilcantly.

Root locus plots illustrating three forms of the
effect of Mu on the short and long term modes are presented
in Figure 26. They are representative of conflgurations whose
'pure' modes exhiblt differing degrees of separation.

The intermediate configuration (19-2) 1s of interest
in that whilst the short and long term modes remaln separated,
a significant exchange of total damplng between them occurs.

A situation of some concern arises when attempts
are made to categorize conflgurations with least separation.
If, as usual, requlrements are to be based on the separate
application of short and long term crlteria, it 1s seen that
very small variations in Mu can turn an acceptable into an
unacceptable configuration. Some means needs to be devised
to take into account the exchange of damping between the
roots close to the origin which can easily be reversed by the
pilot through closing an alrspeed to elevator loop without
his having to provide lead.

Apart from its effect on the characteristic modes,
Mu also affects the control task through its effect on the

pitch response to turbulence. The appropriliate numerator is
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given by

) = . -
NE;(S) = s[(Mu + Zu MW)S + Zu Mw Zw Mu]

For small eo and no attiltude stabillization, the low frequency
asymptote remains at the same galn level. The turbulence
response 1s thus minimized when Mu + Zu Mﬁ = 0.

5.4.2 Configuration CharacteristiesFvaluated

Representative configurations of Group III were
chosen for Mu variations. In general, the level of Mu
required to obtalin either an aperiodic divergence represented
by A = 0.1, or an unstable oscillatory mode with zZw = -0.1,
was chosen. In addition Mu was not allowed to exceed a value
of IMUI = 0.005.

The following configuraticn groups, encompassing a
wide range of short-term characteristics (shown in Table IT

and Figure 12) were evaluated.

Conf é:\\\ Zu 0 -2 _§

1 ~-.5 +, - +, - +, -
2 -.5 +

y -.5 +

19 -.5 M Fyo= L+, - |t -
8 -.25 + ¥, -

11 -1.0 +

14 -1.0 + _ +
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5.4,3 Pilots' Assessments of Handling Qualities

5.4.3.1 Configurations with Z, = -0.5 Based on No. 1

The pilots' comments and their ratings are presented
ln Table III and Figure 20 respectively.

The basic configuration exhibited good short-period
stlffness and damping. The effects of varying Zu have already
been assessed in Section 5.3.3.1, and the additional ones due
to changes 1in Mu at each level of Zu are now considered.

Because of the good separation between the short and
long term responses, Mu does not significantly affect the
total damping of either mode but does change the stiffness of
each mode.

(1) z2,=0

The pilots' main concern remained correlated with
the changes in the long~term characteristics as Mu was variled.
For negative Mu, the complaints were about the lack of plteh
stiffness associated with the aperiodic instability of A = 0.1,
whereas for positive Mu’ the resuiting long-term complex mode
of relatively short period and low damping led to a tendency
towards pilot induced oscillations. The one evaluation made
wlth negative Mu returned a surprisingly good rating in view
of the rapidity of the aperiodic divergence (time to double
ampllitude = 7 secs) but, as the rate of divergence 1is very
sensitive to small changes 1n Mu’ 1ts contreol should not cause

too much difficulty providing that the pllet i1s able to devote
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sufficient attentlon to this aspect of the task.

The configurations with non-zero Mu were disturbed
notlceably more in piftch by the effects of turbulence and
also made the pllot more aware of the pronounced response in
piteh to thrust modulation arising from the large value of Mw‘

(1i) Z, = -0.2

The characteristics exhibited at Zu = 0 with changing

Mu again came to the fore but this time were even more
apparent. The value of Mu required to generate the apericdic
Instabllity was conslderably greater than before and led to
comments about the requirement for reversed force trim with
steady state velocity changes. Positive Mu d1d not result in

a slgnificant deterioraticon in handllng qualities, but even

the best confligurations of thils group were barely acceptable.

(111) Zu = -0.6

The characteristic modes remalned complex with
Mu = ~,005. All confiligurations were rated as unacceptable
because the poor plteh characteristics, coupled with the
strong interaction between the alirspeed and normal veloclty,

proved to make the control task too difficult.

5.4.3.2 Configurations with Zw = =-0.5 Based on No's 2-2
and 4-2

In this group, the basic short period damping
remalned high but the stiffness was reduced.

(1) Configuration 2-2, Zu = 0.2
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The pllots' comments and ratings are presented in
Table III and Figure 20 respectively.

Configuration 2-2 exhiblted a complex long-term mode
and a short-term pole-zero cancellation in the 8/6e (s)
transfer functlon. Some dampling ¢f the long-term mode was
transferred to the short-term mode with increasing Mu but the
pole-zero cancellation essentially remained unaltered.

The Increase 1n Mu made the pllot more aware of the
osclllatory long-term mode, because of the resulting
decreased damping and lncreased frequency of this mode. The
deterioratlon 1n oscillatory character and the 1lncreased
response to turbulernce rendered the confilguration unacceptable
for two of the three pilots who evaluated it.

The configuration with negative Mu was not evaluated.

(11) Configuration 4-2, Zu = =-0.2

The pilots' comments and ratings are presented in
Table IIT and Figure 21 respectively.

The short-term stiffness was reduced further and,
in Configuration 4-2, resulted in the combining of a short
and long term rcot into a complex palr of moderate frequency
and damping, and an unstable aperiodic root.

The aperiodlic 1instablility did not cause undue
concern. When Mu was increased, however, this and the other
short-term root were stabilized at the expense of the complex
palr. The ensuing oscillation, which was easily excilted,

became difficult to suppress and resulted in the configuration
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belng rated as unacceptable.

5.4.3.3 Configurations with ZW = -0.5 Based on No. 19

The pilots' ratings and comments are presented in
Figure 21 and Table III respectilvely.

This group of configurations had a lower baslec short-
period damplng of 2cmSP = 1.0 than the previous three groups
and a short-period pole-zero cancellation in the é% (s)
transfer function. Because the total damping was decreased
whlle the stiffness was held at the same level as 1n Configura-
tion 4, the short-term aperiodic roots tended to be closer
together and neither was as close to the origin as 1n
Configuration 4. The short and long-term roots tended to
remain more separated as a result but positive Mu did transfer
gsignificant total damping from the long-term to the short-term

mode.,

The unstable leng-term oscillation dominated the
unacceptable handling qualities for the configuration with
positive Mu’ whereas that with zero Mu was marred by the
general sloppiness of the pltch characteristics which resulted
in overcontrol by the pilot.

The characteristics which dominated were much the
same as at Zu = 0. The configuration evaluated with an

unstable aperiodic root in thls group again did not couse a
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noticeable deterioratlion 1n rating, which seems to indicate
that no significant difficulty was added by the need to
control it. This configuration wlth negative Mu 1s marked
by minimum pitch respcnse to ug.

(111) Zu = -0.6

All configurations proved to be unacceptable because

of both the pitch characteristics and the coupling between
airspeed and normal veloclty. The aperiodic 1lnstabllity
caused considerable difficulty for these configurations
already characterized by other pronounced defliciencies in
handling qualities.

5.0.3.4 Confilgurations with z, = —0.25 Based on No. 8

The pilots' comments and their ratings are presented
in Table III and Figure 22.

Marked redistribution of the total damping between
the short and long-term roots occurs Just as for the higher
Zw level for the same basic stiffness.

The mean ratings at both levels of Zu were
insensitive to the Mu variations undertaken and remalned at
the acceptable-unacceptable borderline. The general looseness
of the contrel, particularly in pitech, was the chilef source
of difficulty at zero Zu’ whereas, at the higher Zu level,
the coupling between longltudinal and vertical velocities
compounded the difflculties.

The aperiodie instability with negative Mu again

wags not cause for undue concern.
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5.4,3.5 Configurations with Zw = -1.0 Based on No. 14

The pllots' ratings and thelr comments are presented
in Figure 23 and Table IIT respectively.

The redistribution of total damping between short
and long term modes through Mu was marked.

Mu variations had the same general effect as at
Zw = -0.5, but in a more pronounced manner. The already pcor
pltching characteristics, 1n particular their ascillatory
nature and their respconse to turbulence, deteriorated even

further and no acceptable configurations were found.

5.4.3.6 Summary of the Effect of Varying M,

Perhaps the most important outcome of this portion
of the investigation was the confirmation, seen alsoc from the
evaluations of Group III, that when the short and long term
modes were nc lenger well separated and the influence cof
longitudinal velccity perturbations in the short-term mode
was not negligible, then the combination of az phugold and
short perlod root into a reasonably damped long period
oscillatory palr and a corresponding unstable aperiodic root
of quite divergent characteristics did not necessarily
result in unacc¢eptable handling qualities. The sensitivity
of these three roots to small Mu varlaticns indicates that
the pilet would have no difficulty in redistributing the total
damping of the three roots near the origin by closing a low

galn alrspeed to elevator loop and thereby stabilizing the
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unstable aperiodic root.

In general, the variations in Mu did not improve
the handling qualities of any conflgurations that were
Initlally acceptable. The added response to turbulence, the
establishment of easily excited long-term oscillatory charac-
terlstics and the redistribution of the already meagre damping
of the lang term mode to the short term mode when it would have
been more beneficial to the former, all added to the control
difficulty.

The effects of these changes were most pronounced
in those configurations already exhibiting poor pitching
characteristics.
5.5 GROUP V Effect of Non-Zero EEE on Selected Conflgurations

M6e

Many aircraft 1n the STOL class experience a change
in 1ift force when the motivater providing pitching moment
control is activated. The intent of thls somewhat limited
investigation was to ascertain whether significant handling
qualities problems would ensue when realistic coupling levels
were introduced.

It appeared to be appropriate to consider the
effect of thils crosscoupling term firstly on a basic configura-
tion exhibiting some undesirable pitching characteristics to
ensure that the elevator was moved significantly by the pllot,
and secondly on a stabilized configuration in which the pilot

was no longer linked directly through his control column tc
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the motivater movement.

The baslic configuration chosen was No. 1-2 1in both
its unstabilized form and its stabllized form with rate
command .

Typical values of tall-arm coupling for this class
of alrcraft led to the choice of

%@g =T7.5, 15
de

as belng suitable for investigation.

H.5.1 Pllots!' Assessments of Handling Qualities

The pllots' comments and ratings are presented 1n
Table III and Figure 24 respectively.

{(a) Stabilized Confilguration

The pllots' ratings were not affected significantly
by factors which could be attributed directly to this control
crosscoupling. However, uncertainty about the helght-rate
control characteristics were commented upon by Pilot B.

(b) Unstabilized Configuration

For the unstabilized configuration, Pilot A became
more aware of the lncreased difficulty in controlling helght

A
rate as ﬁéﬁ was increased, mainly as a secondary effect.
Se

Pilot B's major concern did not change from that over the

plteh characteristics.
Z
5.5.2 Summary of the Effect of Varying ﬁég
de

The influence of Zae/Mae on the general handling
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qualities remalned secondary to the pllot throughout th:s range
evaluated. It did, however, affect the background difficulty
level experlenced by the pllot in his control task.

M

5.6 GROUP VI Effect of Non-Zero 5o on Configuration 2-2
&T

The control crosscoupling effect complementing
that investlgated in the previous group, ls that due to thrust
modulation on the ailrcraft's pitching moment.

Configuration 2-2 was chosen as the basic configura-
tion for these tests because of its 1lnherent coupling between
speed and rate of change of height, which encourages some
thrust modulation, and because of its relatively pure pitch
response to elevator inputs. It was thereby hoped to focus
attention on the effects of M ..

a7
The varlations made were as follows:

w— = -0.0064, + 0.0064, + 0.0128 .
8T

The most pronounced effect of MGTGT occurs in the 6/8T (s)
transfer function and it 1s found that the initilzsl pitch

response 1is minimized when

=

T
Zgm

= =M. = ,00412

w
for thils configuration.

5.6.,1 Pllots' Assessments of Handling Qualities

The pllots' comments and ratlngs are presented in

Table III and Figure 25 respectively.
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A study of these comments indicates that the pillots
were gquilte aware of the control crosscouplling for the extreme
values of MGT/ZST and were concerned that situations might
arise where this coupling could be dangerous. Pllot B
classiflied the crosscoupling under 'Most Objectional Features'.
At the intermediate level of MaT/ZGT’ the crosscoupling,
rather than standing in 1solatlion as a dominant parameter,
appeared to contrlbute to the general background level of
difficulty.

Thus, the effects of MGT/ZGT’ although not produclng
a monotonic variation in overall pilots' ratings, were more
directly apparent to the pllot than were the effects of
ZGe/MGe and were recognized as being potentially hazardous.
This added awareness of the coupllng was probably due to the
fact that the pitch disturbances caused by thrust changes are
readily noticed by the pilot who is trying to maintain tight
control over pltch in order to suppress hls speed variations.

5.7 Statlstlcal Analysis of the Pilots' Control Inputs

Few data were available, for the class of aircraft
evaluated, of the pilot's control usage during the approach
to landing. To supplement these data and to obtain insight
into the sensitivity of the form of the pilet's control
application to changing longitudinal handling qualities,
several representative approaches were chosen for analysis.
The statlstical analysis was restricted to that of obtaining

the power spectral denslty and amplitude distributicns of the
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pllot's elevator control movement. The same analysis is not
presented for the thrust lever movement because, in the quasi-
stationary portion of the approach selected for analysis
(approximately 50 seconds on the approach), only a few
discrete adjustments to thrust were in general made and,

gquite often, a significant linear trend in the thrust medula-
tlon existed during this time periocd. Such a time history
does not lend itself well to statlstical categorization by
means of frequency and amplitude distributions.

Details of the analysis and 1ts results are presented
in Appendix E and in Figures 30 to 35.

The form of the power spectral density distributions
of each pilot's elevator contrcl movements for the group of
configurations analyzed was, in general, relatively 1lnsensitive
to the configuration characteristics being evaluated. If the
open-loop configuration characteristics were known, one could
discern trends in the pilot's control movements which
supported closed-loop expectatlions, particularly when the
power spectral density distributions were viewed in conjunction
with the amplitude distributions and time histories. For
example, in the group of configuratlons evaluated by Pllot A
In which the short-term stiffness was reduced by variations
in Mw (Figure 30), there was a tendency on the pllot's part
to hunt, at low frequency, for the appropriate pitch trim
position when the short=-term pitch stiffness became negative,

(Conf. 5L; see also Section 5.1.1.1). The change in the
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statlstical distributions of the elevator movement with Mw
ls nonetheless small when viewed in the llight of the very
pronounced change in the pilot's rating due predominantliy to
the changlng pltch control characteristics.

Similar observations may be made about the effect
of variations in Zw'

In the group of configurations for which Zu was the
varlable, 1t may again be seen that the statistical distribu-
tions of the elevator control movement were relatively
insensitive to configuration changes. This, however, is not
surprising in view of the essentially constant plitch control
characteristics of these configurations. Of Interest is the
pllots' use of thrust modulation. It 1s seen from the time
histories that even when operating on the extreme backside
of the power required curve, the pilots did not slgnificantly
vary the form of their thrust-control usage. Thrust modula-
tion was used only for long term control and this remained
true for all the configurations evaluated.

Some correlation between the rcot mean square
(r.m.s.) of the elevator control movements and the pilot's
workload existed but, as the r.m.s. can be noticeably affected
by changes 1in parameters that need not affect the workload
significantly, for example, changes in the turbulence level
or increases in the pitch stiffness through Mw’ it can only be
used as a relatlive rather than absclute indication cf the

pllot's worklecad.
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In summary, statistical analysis of the pilects'

elevator movements showed weak correlation between contreol

activity and workload, but this correlation was not sufficiently

unique or pronounced to allow the use of the statistical
analysis for more than a substantiating rcle to other forms
of analysils.

5.8 Comparison with MIL-F-83300

The portions of the MIL-F-83300 specifications
relevant to the group of configurations evaluated are those
dealing with the longitudinal characteristics in Sections
3.3.1 and 3.3.2 of those specifications.

Underlying the current limits and parameters thereiln
utilized is the attempt to specify desirable pitch responses
to elevator inputs. The total flight path control problem,
however, has not yet been addressed in a quantitative manner.

Longitudinal equillibrium 1is established through the
device of pltch-controller force and poesition gradients with
respect to both attitude and speed changes, whereas the
dynamics are specified in terms of the characteristic modes
of motion of the configuration. The characteristic modes are
separated into conglomerates of twe pairs of roots, each pair
having to satisfy certain requlrements.

With regard to the longitudinal equililbrium, no
Level 1 configuration which contravened the appropriate
requlirements was found. Thls factor could, however, equally

well be a reflection of the simultaneously pcor dynamic
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characteristics as of the contravention of the equilibrium
conditions per se.

The dynamic requirements are expressed in terwns of
a short term mode, characterized by Wy 2;nwn, Cn and the

short-term response to elevator parameter,

Sw

, and by a low frequency, phugolid-type mode characterized

QIUI £

u=0

o

y wph’ Cph’ T2.

The previous analysis in this report has indicated
that the implementation of the appropriate separaticn of the
roots 1into two palrs can glve rise to ambiguity. DMoreover,
whether or not the requirements are satisfiled, is sensitive
to the choice of pairs made, a situation which leaves much
to be desired.

It is suggested that when the separation between
the short and long term mcdes ls small, some other means of
categorizing the handling qualitlies which does not require
modal separation into palrs of roots be established.

Inecluded should be a more direct measure of all the responses
to elevator of concern to the pilot than is given by

®initial
6

m;/% or, i1ts equivalent, % s for those conflgurations

final
exhibiting small modal separation and low pitch stiffness.

Some of the analysis presented in previous sections,
which attempts to highlight the responses to controls in the

time scales of interest tc the pllot, is appropriate to such
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conslderations.

It was found, when establishing minimum acceptable
short-term stiffness and damping levels, that the pilots'
major concern was not with Wy and 2cnwn per se but rather
with the apparent initlal (high frequency) pitch stiffness
and damping in response to elevator ilnputs. A4s i1s shown in
Sectlon 5.1, the pltch response depends net only on the short-
term characteristic mode, but also on the short-term zero in
the é% (s8) transfer function, the location of which is
essentlially established by the magnitude of the damping in
heave derlvatilve Zw‘ The present requirements address the

1limit for minimum stiffness through the parameter, wé/% ’
u=0

whlch, in terms of the pltch responses to rapid elevator
Inputs, relates the 1nitial pifch acceleration to the final
plitc!. rate that would be achieved 1f speed were toc remain
constant. During evaluations, 1t was found that the
intermediate piltch response was also of importance to the
pllot when flylng low stiffness configurations, and this
factor would suggest that the minimum stiffness requirement

should be a functlon not only of Zw but also of short-pericd

2

damping, much as 1s the high frequency pitch stiffness W

calculated in Section 5.1.

Similarly, flight evaluations demonstrated that the
lower 1imit on total damping would be more appropriately
related to {(27_ w_ + Zw) rather than to 2;n w as in the

n n
present requirements.
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0f the parameters not restricted expliclitly in the
requirements, flight path control would appear to be the most

important remaining. Thls investigation indilcates that

S

may well be the parameter to be consldered for this
Se

S8

definitive role. It should be noted, however, that a marked
Interaction exists between the quality of pitch contrel and
the ease of controlling the flight path.

5.9 Prellminary Summary cf Handling Qualities Investiligated

The foregoling investigation of a wide range of
longlitudinal handling qualitles and their effect on a steep,
low-speed instrument approach was intended to distinguish
those characteristics which most critically affected the
successful completion of thls flight task.

The Intent of this summary is to place the detailed
investigations into perspective.

The dominant feature, whatever the other character-
1stics, was the control of pitch attlitude. The more easily,
predlctably and precisely this could be controlled the less
the significance of other undesirable characteristics.

In the first group investigated, in which the
pltching characteristics were altered whilst those of the
long~term speed and flight path control were maintained at
favourable levels, it was found that the short-term character-
istic mode no longer provided a unique parametric reference

for the ensuing handling qualities when either the stiffness
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or the total damping of the mode became small. Under these
circumstances the pitch response to elevator becomes
particularly sensitive to the location of the high frequency
zero of the é% (s) transfer function relative to the roots
comprising the short-term mode. It 1is this pole-zero
conglomerate rather than the poles alone whilch critically
determines the short-term handling qualities of the conflgura-
tion. The pllot was sensltlive to reductions in the high
frequency pltch stiffness and damping characteristics for
which second order approximations are developed in Section
5.1.1. With Mu and Zu constrained to zero, no configuration
was found which remained acceptable to the pilots for positive
values of Mw’ let alone for negative values of the short-
perlod stiffness, (- UM+ Mq ZW).

For low short-period stiffness arising from positilve
Mw’ and when the influence of longitudlnal veloclty perturba-
tlons on the short-term mode 1s pronounced because of non-
Zero Zu, it 1s found that the three roots near the origin can
comblne into a different configuration of a well damped complex
pair and an unstable aperiodic root. (For example, compare
configurations 4 and 4-2.) Flight evaluations of such
configurations resulted In essentlally ‘the same ratings as
those for the configurations with Zu = 0 which had the same
total damplng derived from three stable or neutral roots near
the origin. The new complex pair does not have the same

character as the classical phugoid in that 1t has high residue

89



in all three degrees of freedom. A4 redistribution of the
damping between the roots can be caused by closing the
elevator loop on airspeed with low gain - a technlque which
would not be successful 1In the control of the classical
phugoid. Only limited stabilization governed by the inherent
damping of the three roots near the origin is, however,
possible with thls technique.

The question raised is one of the definitlion of long-
term and short-term modes to be used 1In these circumstances
if compliance with requirements based on these separate modes
needs to be demonstrated.

The derivative ZW is of significance in many aspects
of the control task. It critically affects the pitch
response to elevator inputs and establishes the time constant
of all motions in the normal plane. The turbulence response
increased with Increasing - Z,. Moreover, for a given set of
short term characteristics exhibiting low total damping,pitch
control was worse at the higher levels of - Zw. When - Zw
became too small, although the turbulence response decreased,
the imprecision of the long-term control of the vertical
motion caused much concern. In the present investigation, a
value of Zw = =-0.5 led to a better compromise of these
conflicting characteristics than did values of Zw = -0.25 and
-1.0.

When the pltch stabllity 1s well augmented, it 1s

found that larger positive steady state values of n/u for
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elevator lnputs can be tolerated than iIn the absence of

augmentatlon. The more positlve the value of 3— , the

éess
more advantageous the attitude command control form becomes
because of its capabililities in allowing precise control of

the steady state pitch attitude. The levels of ﬁ/u e that
ss

could be accommodated by the pllot were considerably higher,
with the goed attiftude command form and the normal thrust
control vector of the experiment, than has previously been
reported.

The effects of control crosscoupling could be
disturbing 1n the overall task. That of thrust modulation on
the alrcraft's pitching moment wac more readlly isclated by
the pilot as a causal factor than was the effect on 1ift of
elevator displacements.

The statistical analysis of the pllot's elevator
control movements during representative evaluations indicated
that the shape of the power spectral density and amplitude
distributions was only weakly and not very conslstently
correlated with the pilot's workload and rating. The thrust
magnitude modulation by the pilot was of such frequency
content as to 1ndicate that he used thrust only as a long-
term control.

The influence of simulating a pilot's station 25
feet ahead of the centre of gravlity instead of the inherent

3 feet did not affect assessments noticeably.
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Flnally, the surprisingly large proportion of
approaches during whlch the pilot complained of pronounced
wind shear and the ensuing requirements for very large
changes in steady state descent rates or large heading
changes to compensate for the significant errors that built
up before belng detected, needs to be singled out. The
sensitivity of the configurations in heave, in particular
through the derivative Zu, played a significant role in the

frequency of comments about this aspect.
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6.0 CONCLUSIONS

An in-flight investigation of a variety of longltu-

dinal handling qualities durlng steep, low-speed instrument

approaches resulted in the followling general observations:

The pltch control characteristics dominated the
handling qualities. Pillots were sensitive to
varlations in both the short and long term pitch
control characteristics.

Pllots were prepared to accept operation well along
the backslide of the power-required curve providing
that the long~ferm control of airspeed through
piteh modulation was not difficult.

When the characteristic modes of motlon were not
well separated, longitudinal handling qualities
criteria could no longer be uniquely established

on the basis of separating out two pairs of second
order characteristic modes. The location of the
zeros relative to the roots, particularly in the
pitch respeonszse transfer functions, played a
significant role in establishing the handling
qualities.

The magnitude of the derivative, Zw’ proved to be of
importance as a handling qualities parameter because
of its pronounced effect on the responses in and the
control of both the pltch and heave degrees of

freedom.
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The statlstical characteristics of the pilots’
elevator control movements could, at best, only be
correlated weakly wlth the pllots' assessments of
the handling qualities. Thrust modulation was used
primarlily as a long-term control.

Atmospheric turbulence, wind and wind shear could
have a significant effect on the control task

durlng steep, low-speed, instrument approaches.
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PARAMETER ELEVATOR ATILERON RUDDER THRUST LEVER

Static

Characteristics

Spring Gradient 2.2 1.3 10.5 0
(1b/in)}

Prelcad Force 0.8 0.4 6.5 0
(1v)

Dry Friction 0.7 0.3 6 Adjustable
(1b)

Travel (ins) +] +3 £3 -1.5, +4,0
. * .

Linear Dynamic

Characteristics

Trim Rate *0.75 0,55 Manual N/A
(ins/sec)

W (rad/sec) 8.2 T.7 8.2 N/A

2 0.3 0.4 0.3 N/A

* The dynamic characteristics due only to the spring gradient, viscous

damping and inertia of the control system.

FIG. 2 EVALUATION PILOT'S CONTROL CHARACTERISTICS
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PITCH STABILITY AUGMENTATION SYSTEM

r---"--"--"-""—-"-""-""-"""—=--"=——-—=-"==- |
| ]
q
| Magas |
aircraft l |
states | }
g | ,
E— > |
| | —" I
ILs(stA) | 4te |
| command |
e o — e - - - — — — < pitching
pilot's moment
control producer
Se P MS
e
Mge-3e g

A=z -{Mg+ Mg ) = TOTAL DAMPING + Xu + Zw

RATE COMMAND:

S{S-Mg-Mg)

MSeses = M'a‘e SEP + M95A3'8+ MqSAS'q

ATTITUDE COMMAND :

Mb‘e'ses = Mae Bep + MQSAS.Q + MqSASq

FIG 3 SCHEMATIC OF STABILITY AUGMENTATION SYSTEM
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FIG 8 TASK FOR LONGITUDINAL DYNAMICS INVESTIGATION
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Qnumamewnnalnlerubde require Ma,or deficiencres Considerable pilol campensalion s required a
., Dot workioad? .~ improvement for conlrol
\ / ‘ — —_ OV
, Major aefnme'm:wes Inlerse pilot compensotion :s required fo 9
Yes L i . retoin control
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-
P
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opergtion

—
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gecompanying condihions

FIG IO COOPER-HARP

L]
Definition of required opara®ion nvolves designation ot flignt phase and/or subphoses with

ER PILOT'S RATING SCALE

FIG

INCREASE DF PILOT DETERIORATION OF TASK
EFFORT WITH PERFORMANCE WITH RATING
TURBULENCE TURBULENCE
NO SIGNIFICANT NO SIGNIFICANT A
INCREASE DETERIORATION
NO SIGNIFICANT a
DETERIORATION

MORE EFFORT MINOR ¢

REQUIRED MODERATE D
MODERATE E
MAJOR [BUT EVALUATION F
TASKS CAN STILL BE

BEST EFFORTS ACCOMPLISHED)

REQUIRED LARGE {SOME TASKS G
CANNOT BE PERFORMED)

UNABLE TO PERFORM TASKS H

i TURBULENCE EFFECT RATING SCALE
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ﬂz';spwsp-"»'spfl
w? —fp - My increasing from zero
O BASIC CONFIGURATION
2awar wp? ¢
— 1+ — MgZw
0 zgw—o
Mg Zw— 7y — -
z
! ™~
] +
=]
= S
g s
= =
(o} LOCI FOR M, VARIATIONS
=iy - Zw increasing from zero
O BASIC CONFIGURATION
2
28sp Wsp Wsp
t
wa
-MG — - — —_—

ZCw —_
20awp . wpt

-(Mg+Mg)— — —

(b} LOCI FOR Zw VARIATIONS

FIG 13 LOCI OF SHORT PERIOD ROOTS AND OF ROOTS CHARACTERIZING
THE HIGH FREQUENCY PITCH RESPONSE TO ELEVATOR
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- —— - Basic root -T_s

Basic Configuration |- 2 location
w'spz =1.0 — Increasing My
2 bwgp =175 T
- - i
My=0-—" L
—4
Mu=0%.2
L I B R | e |
-1.8 -1.8 -1.4 -2 -1.O -8 -6 -4 -2 0 0.2 0.4
— B
Basic Configuration 19-2
w'gp?® 2 0.25 HP
Mu=Q
| I B | e R s 1
-8 -8 -14  -12 -0 -8 -6 | -4 -2 0.4
T
—T.B
Basic Configurotion 4-2
w'sp? =0.25
SP —J-.G
2§(USP £|.75 i
._r_q.l
My =0 [
U'E
My=0 My 0
LN 1 1 | | el J |
-8 -4 -12  -10 -8 -6 -4 -2 0 02 0.4

FIG 26 EFFECT ON ROOT LOC!I OF VARYING My
FOR CONFIGURATIONS WITH DIFFERENT LEVELS OF SHORT-TERM STIFFNESS
AND TOTAL DAMPING
9



w & DIFFICULTY PRECISION ME AN
CONTROL PHASE | CONF |74 - PILOTS'
gg none moderate| great | good fair [ poor  |very poor| RATING
| <] + 7 knots 36
2 2 +6 35
AIRSPEED 3 3 +8 7.0
4| 8 +10 63
5 | +8 g
T |5 £200 fpm
2 2 - @ MEAN
VERTICAL SPEED 313 - —
4 | 8 +200 STAND
5 [} - DEV.
—
[ 5 RANGE
212
TURNS 3 3
4 | B
5 !
I 5
GLIDE PATH % %
(FINAL TRACK) 4|8
5 i
I 5
LOCALIZER g 'g‘
{(FINAL TRACK) 41 8
5 I
t [
2] 2
FLARE 3 3
418
5 I
| 5 | Mean 260 Max 500 Min 200
MINIMUM 2|2 250 300 200
BREAKOUT 3 3 500 800 200
4 | 8 300 500 200
HEIGHT (FT) 5 1000 1000 1000
I | 5 |Regsonable: noticeable trim change with 51
PITCH 2 | 2 |Good attitude stability
3 | 3 |Large steady state pitch response to 3¢ - appeors to be divergent
CHARACTERISTICS 4 | 8 {Sluggish control, divergent pitch response to elevator
5 | [Unstable
I | & |Virtually non-existent
OSCILLATORY g g %g:g
CHARACTERISTICS 4 | 8 [Low frequency PIO fendency in pitch
5 | | |P1O for large BE input
I | 5 [Sensitive to turbulence : offects airspeed control
TURBULENCE 2 | 2 [Very little influence
3 | 3 |Disturbs pitch oftitude significantly
RESPONSE 4 |8 " (couses high workload)
5 ’ 1)
AST | | 5 |Pitch control easy, chonges fairly slow
LE 2 | 2 |Good pitch stability ond speed hold, little response 1o turbulence
OBJECTIONABLE 3 | 3 |Good height control
FEATURES 4 | 8 [Good height control
5 11
MOST I | S lAirspeed control and turbulence sensitivity
2 | 2 [Too much attention required to control airspeed, low heove damping
OBJECTIONABLE 313 Tgrbulence response in pitch, high steady state pitch response to 8¢
FEATURES g ? Pitch control; sluggish, P1O tendency, turbulence upsets, high(8/8e)ss

FIG 27 GROUP I: EFFECT ON PILOT'S ASSESSMENT OF TASK DIFFICULTY

AND PRECISION;

Ma VARIATIONS FOR Zyw=-0.5 AND 2Lwgp=1.75
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L) DIFFICULTY PRECISION MEAN
o PILOTS'
CONTROL PHASE | CONF [©ud )
_é’glm none | slight |moderate] great good fair poor  |very poorl RATING
7 13 1 X9 knots 4.4
2 | 2| B== t6 35
AIRSPEED nol3 £10 7
7 4 [ a8 +250 fpm
————| a
VERTICAL SPEED ﬁ 23 3 +£200 O MEAN
—
""" STAND
DEWV.
7 4 | m—
2 2 RANGE
TURNS T
7 ]a
GLIDE PATH 2 P
(FINAL TRACK) 3
7 14
LOCALIZER 2 2
(FINAL TRACK) 3
T 4
2 2
FLARE il 3
MINIMUM 7 | 4| Mean 350 Max 500 Min 200
2 |2 250 300 200
BREAKGUT nols 450 500 300
HEIGHT (FT)
7 4 | Good stability and damping, but some wander
PITCH 2 | 2 |Good attitude staobility
CHARACTERISTICS I | 3 [Poor, high (8/8e)gs, needs close ottention
7 |4 [Zero
OSCILLATORY 2 2 {Zero
CHARACTERISTICS I |3 |Stight PIO fendency in pitch - long period
T |4 [Very little influence
TURBULENCE 2 |2 "
RESPONSE Il | 3 [Disturbs pitch
LEAST 7 4 |Good pitch stability and speed hold, little response fo furbulence
OBJECTIONABLE 2 |2
FEATURES )3 |None
MOST 7 | 4 |Thrust moduiation; nose wander
TIONABLE 2 2 | Too much attention required fo control airspeed; iow heave domping
OBJECTIONABL | 3 |Pitch control, turbulence and 8E offect pitch and speed
FEATURES undesirably

FIG 28 GROUP I: EFFECT ON PILOT'S ASSESSMENT OF TASK DIFFICULTY
BASIC CONFIGURATIONS WITH Zy VARIATIONS AT 2lw'sp=1.75

AND PRECISION,;
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L 03 DIFFICULTY PRECISION MEAN .
CONTROL PHASE | cOnF |©H , PILOTS
2] none slight moderate] great | good fair poor  [very poor| pATING
RI.4,19, | 1 + 6 knots 3.7
w2 6 35
AlRSpEED 1] -2 Al —== ta 39
v -3 10 EY] 6.9
Ri,4,19 | il +200 fpm AMEAN
"ol 2 200 —
VERTICAL SPEED T +200 STAND
n -3 |0 1300 DEV.
—
RLA 19 | I RANGE
1" -l 2
TURNS 1} _2 ?
" -3l 9
RIS | H
GLIDE PATH "=l 2
(FINAL TRACK) . 2|8
"o-3410
R1,409 |
LOCALIZER " -y e
(FINAL TRACK) {4
R1L4,I9 | 1]
L
FLARE TR ™
=310
RIL4,19 | 1 | Mean 250 Max 500 Min 200
MINIMUM wo-lle2 250 300 200
BREAKQUT no -2 8 210 300 200
HEIGHT (FT) oS30 280 500 200
RI,4,13 | Il |Good domping, stability
PITCH o2 !
T 1}
CHARACTERISTICS -2| B .
=30
Ri,4,19 {li |Virtually non-existent
OSCILLATORY noo-l2 .
CHARACTERISTICS | " ~2|8 }
v -3li0
R1,4,19 | Il linsignificant in pitch, noticeable in heove
TURBULENCE noo-fe2 . !
RESPONSE no-2)e
' -3] 10 |Worse thon obove in heave , wind shear effects significant
R1,4,19 | 1] |Pitch stability, predictoble control, low pitch response fo turbulence
LEAST o le W
OBJECTIONABLE n -2ls "
FEATURES w2310 "
MOST R1,4,19 | Ul | None
" -1 2 [None
OBJECTIONABLE v -2{ 8 | Turbulence response in heove
FEATURES " -3] 10| Interaction between oirspeed and vertical speed, turbulence +heave

FIG 29 RATE COMMAND SYSTEM: EFFECT ON PILOTS' ASSESSMENT
OF TASK DIFFICULTY AND PRECISION: Zu VARIATIONS AT Zw=-05
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TABLE IIT Pilots' Comments

The pllots' comments are arranged in the sequence of Tables I

and II.
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CONFIGURATION 1 WINDIxnotsi 5 CONFIGURATION L WIND Lknats! ]
FLIGHT MUMBER 60-1 WIND SHE AR SMATL FLIGHT NUMBER 129-1  WND SHEAR HEGLIGIBLE
PILCT A EXTERMAL TJRBULENCE LIGHT P LOT EXTERNAL TURBULENCE NEGLIGIBLE
PILOT-RATING 4 FILOT-RAT'NG 4
CHARACTERISTC ROCTS ot g B4 | .asij CHARAZTER.STIC ROOTS -.02 -.05 L.Asﬁi 4B
| AIRCRAFT RESPONSE TO CONTROUL INPUTS
ELEVATOR THRUST _EVER I ELEVATOR THRUST LEVER
CONTADL SENSITIVITY: Mg < 6,34 tradssec? /il Ze1= 11,5 T /s n Mpe 26,35 trad/sec? Vin) Z87° 1.9 (N/section
intiel Fingl Initigl Finol . tnitial nal Initig! Final
AESPONSE : SATISFACTURY | SATISFACTORY || SATEBFAGTORY | SATISFACTORY ATTSFACTORY | TOO CREA E]
2 EASE OF MAINTAINING CESIRED VELOCITES
Lorgiud.nal_velocily (TAS] Verfcol szlocly (R} Lorgifadinal_velceity (a5 vertical welogity [hi
FLIGHT CONDITION VMC [ M vMc [ Cime. | ivce TuNCT LMC VM TMCT TME
TURBULENCE auT " uT | out [N out I eut out | N
DIFFICUTY SL1CHT TGHT | MUBFRATE|| SLIGNT | SLIGHT | SLIGAT HONE SLLGHT |MODERATS HONE SLIGAT | "SLIGTT
MAXIMUM UNDESIREDR FLUCTUATIONG +10, _knotsl] 4 201 L pm] +iG, -3 wnorsli O K ’P .
COMMENTS ©F ALRSPLED ON PFLTGA ATTITURE MAKRS PITCH ATTITUDE VALLED COHNTINUOUSLY WITH SHALL OUT-0F-TRIM

APR A BTPFICULT AIRSPEED HOLDIRG TASK

EK JLITE THIS FATHLY

uN FELEJATOA AND W TH TURBULENCE. HMODERATE PLTCH TRIM

LORD MODE . EOUTHED T QOMPENSATEI FOK CHANGES OF DESCENT RATE.
INCRIASING AIRSPRED APPRAREDR T0 PITCH THE NOSE DOWN, ALL
THE AROYE FACTORS CONTRLIBUTED TO ALHSPEED PROBLEMS .
3 RESIDUAL OSCI_LATORY CHARACTERISTICS
[ T PERIGD | ThAMPNG T ) T ampLTUBE T TRERGD L _LUAMPING
e e ] | ZEaD —
HE&YE | Ji | AFRE | [ |
[ SOURCE BEGREE - SOURCE T T T DEGREE |
EXTITATION [ |
CONTROL [ | T
COMMENTS
4 CRANCGE IN THRUST REQUIRED FOR 20° BANKED TURMNS
ChANGE REQUIRED [ SHALL | NECLIGIELE |
EASE OF COMPENSATION [_SEIGHT DIFFICLT Y] o CIFFICU.T Y]
COMMENTS :
S FLIGHT PATH CONTROL
[ntercept & mitial irock] tntermediote track Final Irack I"tercapt B nihol frack] .ntermemgte Irack Finail rrack
IGTide peik T Locoleer [Gide pein| Localirer |G de path] Localrer | Gl'de path] Local zer |Ghde paih | Locohrer | Glige path] Locanirer
DIFFICLLT Y [ stIT Dosuiewr [aneware | stieer SLIGNT | sl SONE SLICHT | SLIGHT | SLISST | SLIGHT | MZDERATE
PRECISION onD GODY FAT 4 wann cab onn LoD FAIR FALR FALR FAIR PODR
MINIMLM ACCEPTABLE BREAKOLUT ALTITULDE
IF GREATER THAW 200 FEET 20— | |
COMMENTS THE ATHSPEED CONTRUL CAUSED ENOUG: PROKLEMS DIFZLCULTY P BARLY DUX 70 BETNG SLIGNTLY RUSTY OX CROSS-
CREATER TUNSENTRATION THAN DEZ ! HAD TO D CHRGK.
F.o.M. FUR 4 WOILE DURING THE MIIDLE AGRTIUN O APPUTIACH
AMD THIS FELT UNDCMADGTABLL
€& BREARDUT AND FLARE
EASE OF ASRESTING RATE QF DESCENT [Csri BIFFICIC 7] (IEH CIFFICULTY
PRECIS:ON DF ATTAIN NE TOUCHITWN PCINT | Falg ) i | wecn :
COMMENTS
T OCONTROL TECHNIG.S
COMMENTS 1® RIFFERENT FROM
LAS WITH ELEVATOR AND
VERTICAL SPEED WITH THRUST
LEVER
& LATERAL DRECT.ONAL CHARACTERISTICE
EFFECT OM FiNalL ASSESSMEN " NECRE
9 LEAST CBJECT:ONAB_E FEATURES LLIL AN TAKE ALACE SLOWLY AND W[TH MODERATE

12, WOST OBJECTICNAZ E FEATJRES

It WV SCELLANEQUS
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CONFIGURATION WNDIknomsl 10 COMFIGURATION L WINE (knols) CALK

1
FLIGHT NUMBER j0-2 WIND SHEAR SMALL ELIGRT NUMBER 21-2 WINC SHEAR REGLIGLELE
pILET z EXTERNAL TURSULENZE LIGHT =0T ] EXTERNAL TURBULENCE LIGHT
PILOT-RATING 3 PLOT-RATING 3
CHARACTERIST-C RCCOTS L gs | -zex | am1 ] CHARACTERISTIC ROOTS [ _5p | o CBEE | LeaL
| AIRCRAFT RESPINSE 'O CONTROL INPUTS
" ELEVATOR ~ERUAT ELEVATOR . _THRUST LEVER
CONTROL SENSITIVITY 3 lrod/sezt)/ nliZ8T =115 [Msp =0 39 trodsec i 1.9 (T1/5ec2)in
_{ Finat ‘mtial I - 1 Finot al
RESPONSE - SATLS FACTORY | SATLSFACIORY || SATLEFACTARY | SATISFACTOAY TORY | SATISFACTORY

Z EASE OF MANTAINING DESIRED vELOCITIES

Longi'udinal weisc ty 1145) Werlicol veloCily 1] _ I Congilutingl velc dy (A5} erfical velozity TRY ]
FLIGHT CONDITION vME T TMC [_IMC vMC TWE_ ] INT ¥ME thMe [ Wi VMEC T IMCZ ] 1mc
TURBULENCF . out | | | _ouT DI N guT . _owr 4 i I our T Tour | 1N
CIFFCLLTY SLIGHT | | WONC | NCWE | NOME NONE SLIGHT SLIGHT WONE | wowe | SLIGHT
MAT MUY UNDESIRED FLUCTLATIONS [ +5, [AH] fpm +5 Knots| =300 fom,
COMMENTS
3 RESIDWAL OSCILLATORY CHARBCTESNISTICS

CE . ] T FERICD . DafPNG PERIOT . JAMPING b
PiTEN | ___ I
HEavE ! - o [emee—mew T I ]

SOuRZE 1" CEGREE " T :
FAZITATION . [ —— J
CQNTROL - [ i — ~ ‘, .- 7
COMMENTS GENIAALLY HEASONABLE COMFIGURATION, SLIGHT P.T.0, TENDENCIES,

SOME OVERCCHTRIL BUT NOT MUZH,

4 CHANGE N THRUST RIQUIRED FOR 20° BANKED TURNS

CHANGE REQUIFED MFLLILTALE N
£4SE OF COMPENSATION SLIGNT . D FFICULTY Tso 3 __DIFFIZ.Tr}

COMMENTS .

STCULTY DUE T LAG IK SENSING NSED "0R 20WEK.

AND LDST UP T 1O AMOTS ALRSPEE.D ON TURIS
PCWER ADEED IN ToRIS . QONTROL O ALK
TATICHN,

GATNED YR LGHT
SMALL AMOUNT «
15 HAJOH 2

w

FL GHT PAT-1 CONTROL

In'greepl B miliol frac le frack Finol track | Invercepl 8 mtiol frack]  ~lermediate frock Final_track
Glige path | Locol-ger [Gide path] Lozaheer [Ghde palr | Locaiizer Glde poth| Locatirer_|Ghde path | Locabirer [ Glde parh] Lodalhizer
DIFFICULTY HONE WS SLIGRT | SLIGHT | SLISHT |nuDRRATE . MONE NONE SLIGHT | SLIGHT | »SLIGHT) >SLIGHT]
PRECISON i
[ — [ —_— J

MiINIMUN ACCEPTABLE BREZAAOUT ALTITUDE
F GREATER THAN 20O FEET

COMMENTS EEHINE THE AIRZRAFT NZAR MINIMUM ALTITUDE - OK UNTIL LAST
0 FT. OK 80,

& BREAKCUT aND FLARE

EASE OF ARRESTING SaTi OF UZSCENT
PRECIS ON OF ATTAINING “OUCHDOWN POINT

| LFRCIT J TIFFICOLTY]

COMMENTS

7 COMTROL TECENIQUE

COMMENTS F CIFFERERT FROM
PAS WiTe ELEVGTCR AND
VERTICAL SPEED WITH THRLST
LEVER

B LATERAL ZRECTICNAL CHARACTIRISTICS

EFFECT ON FINBL &SSESSMER™ ENE L MONE

% 57 08 £ A v

T LEAST DBJECTICNABLE FEAT.AES SEEMS EASY TO CONTRI), ATTITUODE, ANU POWERX REAUIREMENTS
WERE RELATIVELY MINGE  RREASONABLY PREGISION OF CONTRCL
NAT MODIRATE PLIGT EFFORT.

ANT ATTENTLON RANZAED T GONT R, LAG BER[AD TALAR WIEN ATTEMPTING CIUSE SONTROL NEAR
SRR, PAMTICULARLY 1F AR TATRING MLHIMEM ALTITURE

3 <M

12 MIST OBUECTONABLE <E2TURES s

MISCE.LANEGUS
HEVRE 1AM STILL JUSAOGNTADLLING WIEN TALAR SENMSITIVITY

L% HIG- WA TOVCHDOWN .
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CONFIGURATON |
FLIGHT NUMBER Ms-!
FILOT 1
PILOY-RAT NG s

WD hnots!
WIhD SHEAR
CXTERNAL TURHULEMNCE

CHARACTER SN2 ROO™S

| ARCRAFT RESSONSE TO CONTROL INFUTS

JIETR IR I

CONFIGIRATION
FLIGHT NJMBER
PILZT
PALOT-RATING

CHARALTERIET C

WiNJ (knals!
WwIND SHEAR
IXTERNAL TURBU._ENIE

ROO"S L,

CTERJST UFVIR
4

CONTRCL SENSITIVITY SR

TF Font B8

[R5 =

Irteal

RESPONSE

st Final
SAT 1 PALTORY AT1SF

2EASE CF MAINTANING CESIRED VELOCITIES

FLIGHT STRNDITION
TURBULENCE
CIFFICULTY

_dmtor }

Langroamal veloziry (14 GErTaT wetoc fy (n)
T ¥MC Mo Mo WMY T TRWE T TME
1 T N aut out_ N

CCMMERNTS

IE Tu CROSE -CHRCKL T: TACEAS T ATTITI
DHIRED & 5110HT Y RE NTAUL TECHHIGUE pod
SOATTULUDE An"3 alitsPE HEEITD AT UL Y FRIBALRLY
By [MEROIVED WITH PRACTICE.

ILLATCRY CHARACTER.STICS

I AMPLITUCE
PITCH L
LAV

CEGREE

EXCITAT Ok
CONTHO [

COMMEINTS
WUNLY

Laas A SotPu ds NS - BSPALLY MUY S

4 CHAMGE N THRUST SEQUIRED FOR 207 BANKED TURNS

CrRAMGE REGUIREL
EASE OJF COMPENSALION

K

COMMCNTS (L

B OFLIG-T PATH ZONTROL
o | Intermediote \ragk Trace
X Ghde petn | 1oenhzer L Lngalize:
ST H
D rEaCALT WhE ;
FREC SON JER \
Mifk il ACCEPTAR BHE&ROJT
17 GREATER THAN Y FEE T
COMRENTS T b
& BREAKOUT &R0 FLARL

EASE O AZRESING RaTl OF JUSOENT
PRECISON OF ATTAIN NC Cowr FOR

Ll

o

NEY e

7 COChTROL TEC-NIGLE

COMMENTS F DIFFERINT T30m [NICC
145 WTH SLEVATIR 2Nk TEL

“ERTICAL SFESD wilk THRST T THE TAL TR
LEWER
B OLATERA . DIRECTIGNG . (- aFac ks

EF-FLT ON TINAL 259 SSMONT

OBJILTIGNABLE FEAIURZ

10 MGET

TIONABL D BERATRE

FULELY SeNd L
Nolae

L R T v

L BUT BT

P EETLL ANED

WSEEILL ANEDIS Wasl T Tiis ATT THLkn -
SEMATU G SRR TV

11 B R LA b

AL IR VRN RIS R

TAT T
(RS
ARIEY

_knats|

THFFICLLTY

ol & mima Iracs]

Irte-med a*e 1-acs Firal *rocw

Tde 2ok Toran zer

Ghde path | Lacoleer G e path]| too




CONFICURATION 2 WIND ko ts b 3 LONFIGURATION 2. Wik (enorst CALM
FLIGHFT NUVBER bi-t wiND SHE AR 2 SMALL FLIGHT NJMBER JFa-2 WwinND SHEAR NEGLIGIBLE
PILST A FATERNAL TURBLULENCE NEGLIGIBLE Pt B EXTERMNAL TURSULENCE HEGLIGIBLE
PILOT-RATING % PILOT-RATING 4B
CHARATTERISTIC ROOTS [ s ; SHRRACTERISTC ROSTS [ | -ioa o3 124
I AIRCRAFT RESPUONSE TO CONTRO. INFUTE
ELEvATOR N ) THRJS, LEVER ) ELEWATOR TFRUST LEYER )
CONTROD. SENS T WITy aradfsecilse|dsr 0L (1 /5echin Msg 0.7 tradfsec? /[ £e1 7 LL. {Fi/seziiar
rio Final innha! F nai RE] ! £ ino
RESPONSE BT SATIGTACIONRY | SATISFATTORY | SATIS FACTCAY | SATISFACTORY | BLIGE ¥ RMATY SETTSFACTORY |
2 EASE OF MANTANING DESIRED WELOCITIES
[ longiudimal velcoity (TAS) ~Warhcal vetacsty (n) 7 T Lengitudinel e ot 1y (TAS]
FLIGRT CONDGITION NwE [ TME TIMC | W TouNE T
TURBJLENCE cuT cut N aut LT i
DIFFICULTY MONi SONE_ | SLIUNT || RONE ] ) R
MAX MUK UNDES RED FLUCTUATICNG hnotsl] o % izl . . knors)
COMMENTS APEARENT LW WETGHT RATE JAMPING - NEED TO WATT FOR ANGLE

UF ATTACK AHD RATY OF CLIKE TO SETTLE DOWH .

CampilG _aMPLITUDE FERIZD

“EAVE

EXCITAT:ON . e e s -
CONTROL = T i - i

o F _AMELITIE
l._'
|

COMMENTS

4 {-8NGD N THRUST REQUIRED FZX 20° SANKEDZ ToRNS

ChANGE REQUIREZD [GnaAiT 1
E4ST CF COMPENSATICH Com oG]
COMMENTS -

S F_AOHT RATH CCONTROLC
Vel dnfeiredmtz teack | 2 inferzeet Boraly In*eerediote 1 I Aot track |
108 p_arw Lncahzar !mmg patn] Locahzer |G de paih] Lo IGnse potn \ Lacal 2k G = pat~  Lacaiize- | Gade poi=" _gcaliger
- o R OO T H o - o <400 P,
JIFFICLIT E i,,f'“f"” b | naTE| 15 [N MWD, NUNE MORE | gpienr CdLicns
: . \ |
PRECISION o bopale 1 “alh J I Prnh s £ G000 | FAIRSGOUD | FALESG
. s . o ) . ;
MINIMLM ACCERTAB_: HREA<OJT ALT "UDE
IF GR:ATER TRAN 200 FCET T
NTS
LIFEIUILEE DD e 1N
R T T e
i ' TATAR - LI SENSYTIVITY
BELNG WALLY TN MORNIHG
E BREAADJT AND Fi ART
TASE OF GARESTRG RATE OF CESTENT -
PREZISICH SF ATTE NING TOLCHDOWN POINT CEain
CUWWMENTE ER 1 RO NSITICK FDM [¥C T

T 35 KNCTs o
TUALN
FROAT 1N

TAANSITION ANMD FLARE NOT
T OAND FAsLY MISNIHG CONSTITUTION,

Drecctl
Y LU REN

7 OZONTROL TECHN JUE

TONNMENTS RENT £
W Tk E_EVATOR anl
TIAL SPEED W T THR.OLT
(23

7]

& 1ATERAL DIRECTIONAL CHARAD TS w10y
CLMENT
TRl
W
E ToaAT..ars
(IR RN S T RULE 1D ATTUTUCE
Lo MOET ZB.L0T A LE I i

TroBE LOWER TRAN L DEAL,
IALKED A A3

MEIEL AN

LI
& ER

[EER LI R GO S L
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CONFIGURATICR 11,
FLIGHT NUMBER 118-2
FiLOT A
PILOT-RATING 3

WINCiknots? 5
WING SHEAR SHALL
EXTERMAL TURBULENCE NEGLIGLHLE

WINC {knots: 10-15
WIND SHE&R MEGLIGTBLE
EXTERNAL TURBULENCE LIGHT

CONFIGURATION 3L
F_IGHT NUMBER 28-3
FILOT A
P07 -RATING By

CHARACTERISTH ROOTS | | CHARACTERISTIC ROOTS N -1 Las
1. AIRCIAFT SESPONSE TO CONTROL INPUTS
s TLEVATOR | TARUST LEVER i o .__ELEVATGR —1
CONTROL SENSIT viTY M52 0,5 trodssectl/ 0 25T LG U/aecVin [Fisg = 0734 irad/sec? 1Vin
Intal Firal rimgl _ Final nihal [ Fonol |
RESPONSE SATIGTACTORY [  TOD GREAT SATISFACTORY | SATiSFACTORY | SATISFACTORY | TG0 GREAT
¢ EASE O° MANTAINING DES REC VELOCITIES
Longitudinal _velccity [TAS) verfico weleery (h T [ Longtugine veio [ ferteal velocly (hT
FLIGHT CONDITICY VRC T TTALT T M veTT | ke VT 1M vMC | TMC [ iMT |
TURBULENCE out [ ous [ Tm oul | oJt cuT Lot N |
DIFFICJLTY NONE | scionT | MODERATE| NORE | NONT | SCIGAT _’!' il
MAXINUE UNDSSIRED FLLGTURTIONS v5, -0 knols]| 1 E "pm] L 3 __Tom
COMMENTS e R - CODE WAS : : OMANGE prTe ,
TURBULENCE RESFONSI TN PITCH ATT TUDE WAS MAIN PROBLEM, TOD ENURMCLUS CHANGES TN PITCIL ATTTTUDE WITH SMALL ELEVATOR
MUCH COMCENTRATTON REQUIREDR TO HCLII ALKSPEZL OH APPROAGH. INFUTS.
3 RESIDUA_ DSC L_ATORY CRARACTERISTCS
ANELITUSE FERIOC
2k
HE2wE
P e
EXCIATION |
COMTRD:. |
COMMERTS FELT LIKE A STAALGHT DIVERGENCE WHTCH COULD BE DISASTROUS
AFTZR & MIMENT OF DIVERSION FROM THE TASK.
4 CAANGE N THRUST RIQUIRED FOR 20° BANKEL TURNS

&

ChANGE REQUIRED
EASE OF COMPENSATION

COMMENTS -

FLIGHT PATH COMTROL

[ sHaLl. ]
| Mo DIFFICULTY |

nlercapt A n tal trock  Intérmediae (rack “Fnal frock Intercept B in tal track] Infermediote track Final (reck
Je poin | Localzer Ghde poth | Lggolzer | Glde path| Loca zer Glide path | Localizer (Gide path | Local rer | Glide poth| Localizer
DIFFICULTY SLIGHT | SLIGHT  SLIGHT | SLIGHT  MODERATE| MODHRATE SLIGHT | MODERATE | SLIGHT | MODERATE| SLIGHT | MOLBRATE
PRECISION FAIR EATR 414 SALR BOUK FAlR | FALR/GOOD  FAIR POOR FALR POOR

KNIMUM ACCEFTABLE BREAKOLT ALTITUCE
IF GREATER THAN 20C FIET
COMMENTS THE EXPRECTED WIND SHEAHR DIND BOT MATERIALIZE AND WL RNDED
i TO ONF 512K OF ik "OCALIZER.

BREAKDUT AND FLASF

£ASE 0 ARRESTING RATE OF DESCENT
PRECISIGN QF ATTAINNG TOUCHDOWN PCINT

CIFFIZULTY

COMMENTS

CONTROL TECHNIGUE

COMMENTS |F DFFERENT FROM
IAS WITH ELEVATOR AND
VERTICAL SPEEL WITH THRLST
LEVER
LATERAL

DIRECTIONAL CHARACTERISTICS

E£FFECT ON FINAL ASSESSMENT [N

LEAST O2JECTICNABLE FrAT_RES BZTGHT CONTEDL Gb,

MOST ODBJECTIONAELT TLATUSRIS TUAILERCE HISPONS &

MISCELLANEDUS

144

3 )

4AL T0 RREaK FinST APPROACH OFF AT 500 FT, DUE TC CONFLICTING

TRAFFIL. SECOND STARTED FROM BOQ' AND WAS QUITE RUSHED.
[¥0 DIEFICULTY]
‘ [#3%]1] |

SMALL

5iE STOTIQHSH?, 4.



CONFISURATION 3L
FLiGHT NUMBER 56-1

WIND(knots! 1
WHND SHEAR SMALL

WiND [knols)
WIND SHEAR
XTERKAL TURBULENCE

CONFIGURATION
FLIGHT NUMBER

PILD™ B EXTEINAL TJRBULENCE PILDT
PrOT-RATING 74D PILOT-RATING
- — o NG — T —
CHARACTERIS™IC ROOTS o S [ o j 145 CHARACTERIS1IC RGCTE r ; j
| AIRCRAFT RESPONSE TD CONTRCL INPUTS
ELEvATOR - THRLST LEVER . 3§ ELEVAIOR ) THRUST_LEVER ]
CONTRAOL SENSITIVITY MeE= 0.4 trad/sectiin|E57= 11,9 {F1 Joe 220 3¢ * Gad/ec? ) Anl T (tidsec?iin
Inabial I Final Imtial Final Inilan I Fingl ritial Fonal

2 EASE OF AAINTAINING DESIRED VELOCITIES

RESPONSE SLIGHTLY GREAT TOO GREAT

SLIGHTLY SMALL SLIGHTLY SYALT)

MISCE_LANFCLS

JILED HAVE K
LT odas MOAE LIRE
QD OBE RATED 7

aThe S TIYTOY, W7
PLTSH DAMPING @600
RiSLTED SENSETTYITY

WIT

145

Cang-tug nal welocily ([AS) T WErficDl weioE "y (R Y T gngitudinal weloCily ([BS) | Werlical velotdy (A] -
FLGHT ZONDITION Tume T WZ VME [ 1W%. [T vwe U RMC T TMe T TME THE
TJRBULENCE Our | ouLT N auT_ | out ._our o ocur S M N 1L Jour [ w ]
DIFFICLLTY SLIGHT | SLIGHT ; SLIGHT SCLIGHT | SLIGHT | SLICHT o _
MAXIMUM UNDESIRED FLUCTUATIONS £5 .. knats fom| - kno's [ fpm
COMMENTS BLFFICULTY H ALKSPEED CONTRAL JU: T0 BITCH LNS1ABLLLTY,
AND IN YERTICAL YELOGITY CONTROL 10 WIND SYEAR.
3 RESICUAL OSCILLATORY CHARACTERISTICS
AMPL TUOE _PERIOD T _AMFLITUDE L PEREDTTTTT T AMEINGT T
PITCH 7ERD B | .. |
HEMVE ZEROD B I ] _
_ SCURCE CECREE - [ SOLRCE _ 1 OEGREE |
EXCITATION » | I _ |
CENTROL L | [ ]
COMMENTS
4 CHANGE IN "HRUST REQUINEC FOR 20° BANKED TURNS
CHANGE REQU RED: WEGLIGLBLE ”
EASE OF COMPENSOTION SIFFCTY 1 DIFF CULTY}
COVMENTS
5 FLIGHT PATH CONTROL
Intarces! B mihal na:klﬁlnlermzd-q!e track Final track , Inlercepl 8 anitio) trock|  Intermediale Irack Final frack
[Gtide path | Lecol zer [Shde path | Locoheer [G.de palh J Ghde polh [ Localizer [Glide patn | Locs izer | Glhaa path] Lacaozer
DEFICALTY NOHE Mg OKE HORE SLIGHT |
| R
PRECISION oD £003 oz 500D ccop | oon |
MINMUM ACCEPTABLE BREAKQUT ALT/TUDE
F GREATER THaN 280 FEET
COMMENTS TRACKED I¥MC T LOG' .
6 BRIAKDLT AND FLARE
E4SE OF ARRESTING RATE OF GESCENT ho SIFF CLLT EET
PRECISION QF ATTAINING TIUCHDOWN POINT GOC _J b CULT‘!\’}
COMMENTS VRIGHT 4 THE SLAT" - GOOD POSITIONING AR TOUZHDOWH
z PT THAT 3PEXD WAS LOST IN FLARE B¢ E 0f TRE GREATER
STRETCH RIfUIRED FROM 00 F7T.
T OCONTROL TECHM.QUE
COMMENTS IF DIFFEREN" FROM
LAS wiTH ELEVATOR anD
VERTICA_ SPEED W™ TRRUST
LEVE®
8 LATERAL DIRECTIONAL CHARACTIRISTICS
FRFECT OV FiNAL GSSESSMENT NORE
9 LEAST O AL WCT TR BAL TH PRESENGT O
BEAT WIND S-2An,
'C MOST CE.ECTIDNABLE FEATURIS LT PITEY INSTAETLITY - T MiGs ATTENTION T
ATTITUDE CONTh RELIRRED
T AITCE ATUITUNR UPSITS Ui o



CONFIGURATION 4 WIND(Raotst
FLIGHT NUMBER [8-3 WIND SHEAR MODERATE
PILST EXTERNAL TURBULENCE LIGHT

BILOT-RATING 3
[+ | -0s | -9 1 -i.s8 |

CHARACTERISTIC ROQTS

| AIRCRAFT RESPONSE TO CONTROL INPUTS

CONFIGURAT:ON & WINO thnots) ]
FLIGAT MNUMBER 16-2 WIND SHEAR 2BMALL
enet B EXTERNAL TURBULENCE >LIGHT
PILQT-RATING H

CHARACTERISTIC ROOTS 0z | <04 -.19 | -l.sg |

CONTROL SENSITIVITY:

ELEVATOR THRUST LEVER ELEVATOR TRRUST LEVYER
8F - 0.39 trod7sectifin|[2aT= 1L, 9 [F1/sectiin Mipg = 0739 trad/sect 1/inf s> 11.9 i1 feecZ)in

Initial T Final Tnitial 1 Finol

Imitig! Fina' Imtal Final
SATISFAGTOAY SATISFACTQRY SATISFACTGRY | SATISFACTORY

2 EASE OF MAINTAINING CESIRED VELOCITIES

RESPDNSE :

OO GREAT [NOT ASSESSABLE | SATISFACTORY | SATISFACTORY

tangitudingl_veloc Ty (1AS] |1

|~ —ongitudinal vewcity (TA5] Vertical velagfy IR

Verhizal velotity (hl
7

FLIGHT CONDITION vwe T Mg | TMC vME | ImC | IMC T wmC W [AX VNT ] IWMC WL
TURBLLENCE [ ouT QuT N ouT _ 64T [ ou auT [ TN guT | ouT IN
OIFFICLLTY SLIGHT MODERATE|| SLIGHT SLIGYT | SLIGHT NONE SLIGHT __|MODERATE || SLIGHT SLIGHT SLIGHT
MAX IMUM UNDESIRED FLLCTUATIONS £3) ¥nots 0 ® Tom 20, +5 Knofs| fpm
COMMENTS

A CENERAL PROBLEM OF NCT REING ABLE TQ SELECT ANT 1OLO
TYE PLTCH ATTITUDE TO MAINTATN A DESTRED ATIRSPEEND.

3 RES CUAL QSCILLATORY CHARACTERISTICS

DIEFICULTY IN SPEED CONTROL DUE 10 TURBULENCE AND LEARNINC
CRO$S -CRECK.

AMP_ITUOE N PERIOD _ DAMPIRG L __AMPLITUDE | PERIOD | [ 4 MPING 1
PITCH i ZERD | _ . SMALL MEDILM | oW
HEAVE ZERD \ I [
I SOURCE DEGREE __ i SDURCE T OE GHEE N
EXC TATION _ 3 ' URKNOWN P o
CONTROL ™ o e L [ -
COMMERNTS -

4 CHANGE IN THRUST REQUIREC FOR 2C° BANKED TURNS
CHENGE REGIAELD: [OORIATE -
EASE OF COMPENSAT Oh GrwT __— TTEFTCTY,

COMMENTS
AOURING THE TURN B0 THE INCALIZER ARIUT TR S130T AMIUNT
0F THEUST WAS APPLIE FoOAEs OF ATTTTURNG,
OB IDLLING GUT, HOWEVEIR, THE iR N WAS REMOYE TOO
LATE, AFTER THE ADRCRA-T 1A CLIMBEDR 305 1T,

OSCILLATTON APPARENT OH INITTAL TANE-DVER BUT WAS NOT
NOTICED A®TER FIRST 5 MINLTES,
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MAINTAINING DESIREC VELOCITIES

CORFIGLRATION 7L WIND (hnots 10
FLIGHT wumMerr 87-1 WIND SHEAR BEGLTGIBLE
PiLOT A EXTERNAL TURBULENCE WEGLIGIBLE
P07 -RATING 5
CHARGCTERISTIL S007S t.uu | -.os BRI
ELEVATOR THRUST \EVER __
(Wep = 0.3 trad/eect i Zar: 8.9 (2 /5ec2Vin
bl Final [ ___mhol Fanal
SATTSFACTORY | TOD GREA SATISFACTORY | GATTSFACTGRY

Verfcal veloeiy (Rt |

[Longtudinai_velocidy (1AS]
ML

Longiiudingl yelocity (1851 | Verlicol velooly (RY

—_ 1 !

FLIGHT CONDITION [ yme, IMT L T IM:___: VMC | (WMC [ aimC [ MO ML T imC

T JRBULENCE LTV TS T out” | out | N [_out | ou- | __out N
DIFFCLLTY SLIGHT | MOGERATE MDDERATE || SLIGHT | SLIGHT ISme'j MODERATE DIAATE SLIGHT [SLIGHT
MAXIMUM UNDESIRED FLUCTUATIONS [ Kno's +300 L =1 R tpm,

COMMENTS DURLNG WMC FLIGHT THE SPEED CONTROL WAS AFLATTIVELY EASY, THE WOSZ WOULD KOT STAY WMERE IT WAS PUT AND VERY SMALL
BUT ON GOTRG UNDER THE HOGR THE “OSE SEEMED TO WANDER, ELEVATOR DISPLACEMENTS CADSED CONSTANT CREEP.
TS BECAME MORE OF A PROBLEM WLITH TURHULENCF - JIENCE THE
ATRSFEED CONTRGT BECAME 2TF LT
3 RESDUA. OSCILLATORY CHARACTERISTICS
AMPLITUEE T TPEROC . CAMP NG~ AMPLITUCE DA MPING ]
PITCH ZEAQ ) i ZERO . T .
HEAVE AERD | [ | [zERO 1 .
_SuRCE . CDEGREE T I SOuRCE ‘ B
EXCTATION - -
CONTRIL . _ ~ ol _
CONMMENTS
4 CHANGE &y THRUST REZIQUIRED FOR 20° BANKEN TURKNS
CHANGE REQJIRED (HOTERATE 7 —

E£SE OF CCMPENSAT'ON HEDERATE

]
DIFFICULTY]

COMME LTS A FaTk AMCINT OF PO

FXPRITENCE .

F_IGHT PATH CONTROL

L WAS REQUIRKED DUIRLHC THE TUSNS WCT
THIS WOULD PEROAARIE RECOMY EASY T

ANTICTPATS A TI!

T OIFFIELLTY

Iniercept 8 ir fal frack  ~termechate frack Fingl track [=TErcept B wmitiol Iragx]  Infe-mediate Trock Fingl Irack
:de palr | Localizer Gude path | —acalizer [Ghde potr ol rer_ Glde_parh] Localizer [Glide path | Local.per [ Glide path| Localizer
- ;;‘ T
EIFFICULTY - STIGIT SLIGHT (MODERATE | SLAGHT  |SLIGHT | MCERATE NOWE | NOWE MODERATE |MODERATE | SLIGET |MGDERATE
PRECISION FATK EAIR  [PATR FATR FATR POOR | GooD 3000 BO0R POOR FATR FATR
- P — | E—— H

MINIMUM ACCEFTAELS BREAKOJT ALT TUDE
F GREATER THAN 200 FEE® S50 547

COMMENTS WE WENT HIGE 0N THE

AIRSPEED CONTROL,.
A MIGH WCRKLDAD,
¥ERY WELL.

BREAKCUT AND FLARE

GLIDE PATEH AT ABOCT 1000° .
JROBABLY UECAUSE OF T4 CREAT CONGENIRATION REQGUT

THE MaKRITY OF THE APPROACH PRESENTED
KUT THE TAST TIQ FT OR 50 WORKFD 0T

kR

E4SE CF ARRESTING RATE OF DESCENT

FRECISION 0% ATTAINNG TOJCHDOWN PONT

HO
00

COMMENTS

CONTROL TECHNMIGUE

COMMENTS IF DIFFERENT FROW
145 WTH ELEVATOR ANC
WERT CAL SPEED WITH THRUST
LEVER

LATERAL "ZIRECTICNG. CHARACTERISTICS
EFFECT ON FINAL A33ESSMENT Sead.

LEAST DEJFCTIONAB.E FEATURSS

MOST DBJECTIONABLE SLATURES

MISCELLANEGUS

U FFICULT Y|

153

DIFFICULTY DUE TO ARTICIPATING A REGUIREMENT TC CHANGE
HEAD[HG 70 COUNTERACT A WIND AN WHICH D12 BOT
MATERTALTZE UNTIL THR LAST 400-50Q FT. AIRSFEEC CONTROL
REQUTIED TOM MUTH ATTENTION.

SLIGHT
POOR

AJDED TOC MUCH POWER AND STARTED T CLIMA.

——— WF_NJL*L‘




COMRGURATIGY  FL WING k-~ uts s GuraTioy L. WING Lknots)

TUGET NUNBER Fa-i WING SR 7 AR I RETR F_IGHT NUWBER H#B-2 WIND SHEAR

PLoY I ExTERNAL "UHHOLENDE Nenblinin =01 = EXTERNAL T JRBULEIRCE MIDERATE

B LOT RAT NG 4l FILG-RATING 3 BEUIW | WG’

CHARACTER.STIM REOTS TRARAGLTERISTIC RIOTS

I AIRCRAFT RESPORST TO CONTROL INFUTS

CONTROL SENSITIAITY

RESPONSE

Z EA5E OF MAINTANING BESINED YELOCITIES

FLIGHT CONDITION
TURBULENCE
BIFFICLLTY
MEXIMUM UNDESIRED FLATTOATICNS N

i FROM DESTREC SPEED NOT THMEDTATALY AFPARENT
AGLATIUNS THNICATEY ABOVE.

LZOMMERTS

St AN
L CHANGES o abes]
EYoe CUPLD BE OUE IO GoleR
MRS

ol STE DEPA
AR

HARSRUEH AR RIS R

3 RES OusL QSCILLATCRY CHARAZTERIGTKS

FITCH
HEAVE

EXZITATICN
{ONTRDL

COMMINTS

4 CHANGE IN TARUST REDUIRED FCR 207 BAKNKID “LINS

CRanGE REQUIRED
[ASE OF COMPENSATION

IFF UL

COMMENTS POTST K DR GHRS TN T CARL L SN0 THOSE GF OLE

FL FLIGHT.

5 FLIZET BATH CONTROL

- Fina track §

CIF: ICOLTY FLLEHT

1 seon

MaAKTY BELIW 1000 ALL.
S0 BECAUSE OF IO

FREDISION

MINIMUM  ACCEPTABLE BRC4KCUTY
IF GREATER TH4N 200 “EE1

COMMENTS e W WIND L F e ARE LU e i e

6 BREAKOUT AN FLASE

task OF GRRESTING RATE OF UESCENT
PRECISIZN CF ATTAIN %G TOLCHCOWN RCINT

COMMENTS R TN S T R L N L]
AN LTI Ak - e
DA DA LT M aTh
MITED IE B e

7 CONTROL TECHMIQUE

COMMERTS 1F DIFFIRENT FROM
145 WTH ELEVATOR AND
VERT LAL SPFED Wi'H THR 4%t
“EVEF

g LATERA_ DIRECT 0%k CHARACTLRIGTIS

FEFECT ON FINAL - A5 33MENT Rk - RN

ATEWAT, BT IuS A1 SuMedltRLE LT

PESTH SRS TR T

9 _EAST ODBJECTIONABLE FZATLUSES et 1Y TU BIERs b, vl oaatiiades, AP0 B Sidm U, p

LOSECTT NL¥A 0z R 2ESPONSES .

1D MOST OBLECTIONABL T FEAT REL

MISCELLANECUS HLHL WM L DAL
[IER NIRRT . 1w
MiLT MR SHER A el T
oAb

Ll RTIEL WIT
shis SUPFICULTY i MA RN
H 1, G0 n KN

I PRECISKE 3 g
L BETTE L NHRLNG APPKIAC,
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CONFIGURATION 8 WINCTR~ols] 3 CONFIGJRA™ Qb ¥ X WINC (knots) 3
FLIGHT WUMBER 21-" WING GREAR FI 641 Numpes LU5-L WL SHEAR LIGHT
FILOT h EXTERMAL TURBLILENCE F..0O° A EXTERMAL "UREBULENCE WEGLIGLBLE
FILOT-RAT NG : PILOT-2AT NG 7
c - - - - . —
CHARACTERISTIC ROOTS [ .08 P 15k _] CHARAZIERISTIC ROOTS Y] 1.38
I MRCRAFT RESPCNSE TO CONTROL INPLTS
) ELEVATOR T -RUEF LEVER _ ELEvatdr ] O
CONTROL SENSITIU T MsE: 0.3 ~_iradfseciiec) El i /secPin hisg - (rad /sec® ifin - 8.9 _ lftfses
Initig B 1l | Final Inino- Final : . F nal
RESFONSE SAT TURY SEACTONY || SATLYFACTORY | SATTSFACTORY SATTS FACTORY | TO0 CAl SATISFACTORY | SATISFACTORY
2 EASE OF MAINTAINING SESIRED WELCCITIES

Varlical veloaity Th:

FLIGRT CONDiTION
TURBULENTE
CISFICULTY

i ThIC

MAXIMIY UNCESIRED FLUCTUATIONS

COMMENTS

3 RESIDUAL  OSCI_LATORY C-ARACTERISTICS

TUZE

[T awe
PITCh
HEAVE
ExCITATION -
CanTROL B
COMMENTS

4 CHAANGE IN THARUST REQUIRED FOR 20%
THANGE REQUIRED
EASE OF COMPENSAT.ON

COMMENTS

o

FLIGHT PATH CONTRC .

HECLIGT FLE

EANRED

TURNS

A MODERATE

ROL PROBLEM.
ATELY .

ATTITULE CHARGED RAPTOLY WITH S5HMALL CONTROL I~

CHANGE IN I.IFT AGCOMPANIED AIRSPEED

MARING FOR BOTH AN AIKSPEED AND VERTLCAL S2EED

TURBULENCE BOUNCED THE HOSE AIOUND

1 PERIOD j[ DAMPING -~
i |

T AWELTIDE
TERD o
ERO

SCURCE

L0 )
I S =171 53|

rlrr!nré'em & inficl brackf infecnedate frogk ] Fial frack Intercept B arifiak frack]  Infermediote trock | Final frank

Ghde petr _Locelzer [Ghde psth [ Localizer de oath | Locahizer 5 Lecaflizer [Glide pat= © Locarze: | Glde path| Locolieer
IFF QULTY X0E SLILNT | SLIGHT © eODIRATE | SLIGIT SLLGHT GREAT | MODERATE | GREAT | SLIGHT
PRECISION [T | earn FALK FALR el FALR i FALR VERY POOR FALR BOOK . FAIR

— . - _— e |
MIMLM ACCEPTABLE BREAKTUT ALTITUGE
{F GREATER THAN 200 FEE) [ 5mm B )
COMMENTS U RTaV CH THE GLI R0 SEE SECTION #2.

APPWXTMATELY 70D° T Y As UIND SHUEAR ALSD DAUSED SOME DIFFICULTY IN DIRECTION.

6 BREAKDLT AND FLARE

CASE OF ARRESTING RATE OF DESCENT
ORECISICN OF ATTS NING TOUCHDOWN FOmT

COMMEM 7%

7 CORTROL TECHNIGLE

COMMENTS IF CIFFERENT FROW
iAS wiTH ELEwATOR AND
VERTICA_ SPEZD WITH THRLST
LEVER

8 LATERAL DIRECTIONAL CHASACTERISTICS

EFTECT ON “INAL 4SSESSMENT

e

LEAST OBJECTIONABLE FEATURES

1Q. MCS™ CBJECTICNAZ E FTATURES

MISCELLANEDLS

FAR

FUSH AS Land Fop.M,

THRBULENSS
'OR - [T WA% 40T 2L LY NOTICEMILE,

MEE WAs CLANGE:
4.5 T

[T

0 &9,

PO QEFTTHUM.

R ___DFFCUTY
s

EM TOOILAVE BEEN A

FROM .59 TO .3 AND ZEr FI0M
BCTit PRESET SERSITIVITIES WERE
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AFFISUTY

SMALL

FIE SECTLON #2



CONFIGURATION 8 WING knotsh 10 CONFIGURATION B WING (knots]
FLIGHT NUMBER 253-2 WIND $HEAR ‘SMALL FLIGH™ MLMBER #3-1 W ND SHEAR
piaT # EXTERNAL TURBULENCE HGUERATE P07 ] EXTERNA TJRBULENCE
PILOT- RATING 5% PILOT-RAT NG BC
CHARACTERISTIC AJOTS |_ o T on T !-1.55 CHaRACTER.STIC ROOTS \ o e -1t [ -l.STJ
| AIRCRAFT RESPONSE TC CONTRCL INPUTS
! _Eifvaton THRUST _EWER ELEVATOR THRUST LENER
CONTROL SENSITIVITY ‘MgE - 6.39 trog/seg L) in[|ZBT > 7.5 1t fseciMinl Mag > 0,59 (rad/sec® ) | 28T 4.3 [{t/sectin
{nrtial | Fingl In-tal Fingl h Tnitial | F.nal Trii-al F nal
RESPONST SATISFACIORY | SATTSFACIORY | SATISrACTORY | SATISFACTORY | SATISFACTORY | SATISFACTORY | SATISFACTORY | SATISFACTORY
2 EAST CF MAINTAIN NG GESIREC VELOCITIES
Congiradingl_velee iy 11453 Verncalveinzy (RT ] Lang fudino Eltiry [/AST [ Vertien veocdy Thi "]
ELIGHT CONDITION YMC. WZ [ _TMC VT MC | IMC ¥ MC Twc [ _TME | vmZ [ TMC | (NC |
TURBULENCE: ouT ou~ N ouT auT_ | N out our [T W I our [ Toum [T N
DIFFICULTY SLIGHT | SLIGHT | SLIGFT || SLIGHT | SLIGHT [SLIGHT SLICHT | SLIGHT | SLIGHT JMODERATE [FODSRATE |
BAKIMUN JNDES RED FLLETJATIONS -13+5 knele ipm, B % nats fpm
COMMENTS DIFFICULTY DUE TO {ROSS-CHECK AND LEARNING. STRANGE HEAVE CUARACTRRISTICS MCT APPRECTATED UNTIL FIWAL
APPROACH WHEN 1T APPEARED THAT PROBLEM WAS DUE TO AN
APPARENT LOW REIGHT RATE DAMPING, T JUST QOULD NOT SET
THE PRECISZ DESCENT RATE NEEDED.
3 RESIZUAL QSCILLATORY CHARACTERISTICS
[ RWFLUDE I FERIDD DEMPIRG i { AMPLIT JCE T FER OO I GoaMFING
FITCH c i | 1 [ ] . i
HE&WE | 1 o [
{ SOURCE 1 DEGRE£ | SOURCE ‘l N CEGREE M
EXCITATIZN i { o | ] T
CONTROL | — | ] :
COMMENTS -
4. CHANGE IN THRUST REQUIRED FOR 20° BANKED TURNS
CHANGE REQUIRED [HGDERATE ) SOME
EASE OF COMPENSATION ["§L.1GHT D\FFICU_LJ:J SLIGHT OIFFICOLTY
CIMMENTS : LEANING I WAS iNABLE TO ATTHIBUTE THE THRUST REGUINEMENT DIREGTLY
TG A BANX ANGLE EFFECT.
& FL'GHT PAT~ CONTROL
[fntercept & imtinl trac| Inlermed ote lrock Final track Intercept B nitgl track]  Inlermed.are frack Final Irack
[Elide pat= | Lacolirer [Glae pots ] Locabizer |G de path  Locaiicer Glide poih| Localizer |Ghde poih | Locahiger | Glide poth] Locnl-zer]
DIF FICULTY SLIGNT | SLIGHT { SLIGHT | Suicet | stieer | surcar SLIGHT | SLTGRT |WODERATE | SLIGHT | »SLIGHT | SLIGHT
PRECISION @oan GEOD 500D [eile) co0D soon FALR FALR PoR FATR FAIR FALR
MINIMUM ACCEPTAB_E BREAKOUT ALTITUDE
IF GREATER THAN 200 FEET =7 ]

COMMENTS

& BRIAKOUT AND FLARE

EASE OF ARRESTING RATE CF DESCENT
PRECISICN Q¥ ATTAINNG TOUCHDIWN POINT

COMMENTS -

7 CONTROL TECHNIQUE
COMMENTS
LAS WITH ELEVATOR ANC
VERT\CAL SPEED W TH THAUS™
LEVER

B LATERA_

EFFECT ON FINAL ASSESSMENT

9 LEAST OBJECTIONABLE

0. MOST CRJECTICMHABLE FEATURES

! MISCELLANEQUS

IF DIFFERENT “ROM

FEATURES

EALRACOQD

- DIFFIZOCTY

HEEDED L TO 2 FZCONDS TC FYND THE [ANDYNG AREA AFTZ
RREAKOLT - BRIGHT SUN AND REC MARKERS AGALNST SHOW.

DIRECTIONAL CHARACTERISTICS

MUNE

PITCH ATTITIDE

2LTCH ATTITHON
REGULHEMENT .

THAN T GAVE TT.

ny

LTKE & AELICOPTEK - NFED MJRE ATTENVION TO

RING 15 TOO MUCH OF A
1F UROSS-CHECK 15 LOST MOMENTARTLY

Lo T2 15 KNOTS AIRSPE:D CHANGR HESULTS.

156

1 WAD MOT LRARNED THE CONTROL OF DESCEWT RATE - WENT HIGH,
THEN H1ZJER EVEN THOUGH THRUST WAS STILL BEING REDUCED.
FINALLY QURAECTED WITH A DESCENT RATE OF L500 F.P.M.
RECOVERED CLIDESIQPE AT END WITH LOTS OF TRRUST LEAD BUT
00 NOT LIKE TARGE DESCENT RATE AND THRUST REQUTIREMENTS
KEAR GROUND.

SLIGHT /MO DERATE
GOCD

DFFITL 7Y

DIFFICULTY POSSIBLY DUE TO THRUST LAG.

TURBULENCE NOT A4 FACTOR, PITCH ATTITUDE STARILITY
RIASONABLE.

P1LOT ASKED T0 ASSESS THE EFFECT OF SIMULATION OF PTLOT
STATION REMOVED FAOM CENTRE OF GRAVITY.

COMMENT: FEELS BETTER TIAN WITHOUT TH1S TERM, BUt
OSCILLATORY 1055 OF CONTROL POSSIBLE EQUALLY WITR EITHER.



| AIRCRAFT RESPONSE TO CGNTROO

Z EASE OF MAINTAINING DESIRED VELOOITIES

2

4 CHANGE 1N

o

C.

CONTROL SENSITIvITY

RESFONSE

WHDknotst 5
WIND S-EaR SMALL
CxTERNAL TLRIL LLGHT]

(S0ME THERFALS)

CONPGURATION B

FLIGRT wupmagR Lif
FICT o
PILOT-RATING 7

CHARALTERIGTIC ROGTS v E’l

NFUTE

Cangiludnol ve oany (TAS) Vechanl veacy (KT
FLIGHT CONCITIZN WG __INT ] IMC . -
TuRBULENCE cuT Su 1N N .
AFFICULTY SLIGNT _|MUDERATE [MIDERA : ARd i
MAX INUN UNDZSIRED F UCTJATICHS %10 .. _knaty| P
COVMENTS VTRY CLOSE AT 5OREOUIRED MG TO AINTAIN $1
SPEED, AS A HESLIT RO, CF VERTTCAL SEPEED SUPFERE]
PARTLCULARLY ON DOWAWINT AND BASL 0
RESICUAL OSCILLATORY CHARACTER STICS
“TAMPL TomE PERICD
FTCH LZRRD
HE&vE [T N [
[T EiuRtE -
EXT TATION -
CONTROL - o | o -
COMMENTS G3CTLLATION IRNOTICE 85 ORSCURZN BY LIGHT

THRUST

CHANGE REQURED
EASE OF CONMPENSATION

COMMENTS

FLIGHT PATH CONTROL

CIFFICULTY

PRECISION

MIN.MUM ACCEPTABLE BREAKOJT
F GREATER T“HAN 200 FEE™

COMMENTS

BREAnGUT AND FLARE

EASE GF ARARESTING RATE OF JESCENT
FPREC:IS:ON OF ATTAINNG TOJCHDOWN PONT

CCMMENTS

CONTROL TECHNIQUE
COMMENTS IF DIFFERENT FROM
LAS WITH ELEVATOR aNG
VERTICAL SPEED WITH THRUST
-EVER

LATERAL DIRECTICNA

EFTECT ON FINAL ASSESSMENT

LEAST CE.ESTIONABLE &

REQU REC FOR 207

ZXTEANAL TURBULENCE .

BANKED TURNS

[FHLL S
[sTicHT DIFF Tty
NTCALTITUDK LN

THRCTT

LE USED Ta MAINTAIN CON.
PRE! N

R

£ APECL GARTATINNG .

WIND Erncts) 15-20
WND SHEAR SMALL
EXTERNAL TURBLLEWCE LLGHT

[0 04 [ .k | -les

CONFiGJRATION 9
FLIGHT NUNWBER “1-2
FILCT o
FILTT- RAT NG 8%

CHARACTERISTH RIOTS

__THRUsT LEVER
[Tar: 107 l/5ec®)ln
To hel LY __Fma
TOU SMALL _ | TOO GREAT T SPALL | TO0 GREAT
Tog Iy ([A51 Ve<tical velotily (R]
0 M TNC || ¥MT T UIMC TMC
i CUT_ r\. £J1 ;. oLt N
E TGRRAT | FEAT |WODERATE ©~ “GREAT | GREAT
=210 knots, 300 CED

CULTY JUE T OVERCONTHO). OF P1TCH ATTITULE MWD THRUST.
1T APPEARS THAT THE CORFIGLRATICN HAS MECATIVE STATIC
MARGIN AND COUPLING BETW TARUST AND PITCR ATTLTUDE.
PLLAT TENDS T OVERDRIVE THE ATRCRAFT AND OVERCONTROLS TO
THE PRINT OF & P,1.0.

_AWPLITLDE FERIOD
0 TE . —_
MORERATE

STUREE

AFSPONSE CLOSELR TOOP - S0
FLLIT KOTT
AHD THRUST.

KDENCY Tty P.1.0. BUT OSTLY
5 LARCE AMPLITUOE DVERSINGTS OF PITCH ATT1TUDR

CuLTY

LTY PRDBABLY DLE 70 COUPLING BETWEEN IAS AND PITCH
WHEN PTLAOT MAKZS AN IMPUT, HE CANMDT TELL WHMAT
RESHONSE WILL BE.

ATTETD
THE FINAL

itercept B rihd) t-ack] Infermeduale trock Final_Irock [friercept B nitia_track] Inlermediate frack F nor track
Glide parh " acalizer [Glde path [ Locazer |Ghde path| ocalzer [Eliae garh[ Localieer |Ghde paih | Locolieer | Ghde path| Locglizer
TREAT SLIZNT SLIGNT SLIGHT MIDERAT ‘SLIGIIT GREAT UREAT GREAT CREAT GREAT GREAT
VERY POUK| FALR GO GROD FALR JF&l‘[R i‘.’ER\' P(IORI‘JE‘W PUUR‘VERV POOR( VEAY PCOR| VERY POOR| VERY ?a-]q
ALT TUDE
ALT TUDE -
L L—i,
LOST NEIGHT T2 1500 FT ON BASE LEG., COULD KOT HEGATH TOC MUCH ATTENTION REQULRED TO CRNTROL AIRSPEED THROLGY -

1930 FT DUE TO MANLRILS FRESSU
PRESKNCE OF TURBULENCK.

FLUZTUATIONS TR

SLIGHT

soen

VERY POSITIVE

WITA STICK AND
THEATTLE

D -FF'CULTL]

EFFORT REQUIRED TW SPEED U2
Td REDUCE RATE OF DISCENT WLTH

DUETRG THE TNTERMEDI :TE THACK, 1'SED THROTTLE
TO LEAD, LI¥ CHECKING SPERED JFEPaRTUGES,

CHARACTERIST LS

MCOST OBJECT OMABLE FEATURES

MMSCEL LANEDUS

W.MLDL FLIGHT RETATIVELY EASY UGNPPA9En N(TH e
REAL DLSFICULTY FLRST EXPIRIZNCID IN C-ANCING ALR-
SPEFD UNDER T.¥.C.

187

MM APPROACH - OONTLNUOUS NYERCONTROL. ALSO HAD POCR
VISINILITY AND TRAFFIC PROBLEMS WHICH DISTRACTED ME FROM
Ta3k.

OFUPLING BETWESH PITSH ATTITUDE AND RATE DF DESCENT SEEMED
TO BE FRESENT. | HAD SO MUCH TREDUBLE MAINTAINTNG AIRSPEED
THAT 1T WAS NOT POSSIBLE T0 BE POSITLVE AROUT THE EFFECTS
OF THRUST CUANGES,

IT SEEMZZ THAT MAKING HEADING CHANGES WA3
MFFIZULT BECAUSE OF TUE GREAT DIFFICULTY

N CONTROLLTNG PTTCH DURING TURNING MAROEUYRES .

SMALL:

PUICH ATTITURBE CONTROL,
DONT A0

[AS CONTROYL, POOR RATE DF DESCENT

SOME PRORLEM
TNTRTPERENCE .

CHOTOAGTCALLY P72 TO WEATHZR AND TRAFFIC



CAIRCRAFT RESPONSE TC CONTARCL

Z EASE OF

CONTROL SENSITIVITY

RESPONSE

MAINTAINCNG DESIRED
FLIGHT CONDITION

TURBULENGE -
DIFFICULTY

MAK MUM UNDESIRED FLUCTJATIONS

COMMENTS

CONFIGURATION ¥ W ND{knos U] CONFIGURATION 9 WIND [knots) 10-15%

FLIGHT numser 87-2 WIND SHEAR NEGLIGIBLE FLIGHT NUMBER JB-2 WIND SHEAR SMALL

ILET I3 EXTERNAL TURBULENCE NEGLIGIHLE pILT E] EXTEANAL TURBJLENCE LLGHT

PILOT-RATING 6 PILOT-RATING L0

CHARACTERISTIC RODTS [ 024 J,_og‘o Y 1,66 ‘ CHARACTERIST.C ROQTS r*-U% ‘ _.04 I T 118 l 166 |

INPUTS

: EEVATOR THAJST LEVER ELEVATOR THRUST TEVER

[MBE= 0.3 frod/seclim| EET= 8.9 191 Saec T Mar = 0,38 (-adfeec )/ m| 2B L1.0 (11 /5ec 2 ¥in)
Initiaf Funal “rutial Firai Initial I Finol In tiol T Finol

SATISFACTORY GREAT TISFACTSRY ] SATISFACTORY [ SATISFACTORY | TOO GREAT
VELOCITIES

Longiludingl velocity (TAS} vertical ve acity (R} Longitudinal yalocity (TAS) Verfical velocidy (R}
VMT NG| TmC VM C IMc [ Imc VMC | TMC. T 1Mt VMT TME [ TMCe
ouT QuT N ouT CUT. N oyT oL N ouT QuT IN
FWOERATE GREART | GREAT SLIGAT | SLIGHT * SLICHT | SELIGH STLICAT | SLICAT | SW
%10 Knots) OK tpm k3,13 Knors| Lo m.|

SIFFICULTY DUE TO THE PITCH ATTITUDE NOT SETILING DOWN 1N
RESPONSE TO & VEHY SMALT INPUT BUT, IKSTEAD, WANDERING IN
THE DIRECTION OF THE THPUT.

3 RESIDUAL OSCILLATORY CHARACTERISTICS

4 CHANGE

-

@

[=]

PITE
HEAVE

EXCITATICN
CONTROL

COMMENTS

IN THRUST REGQUIREC

CHANGE REOQUIRED
EASE OF CCMPENSATION

COMMENTS

FLIGHT PATH CONTROL

SIFFICULT Y-

PREZISION

MINIMUM ACCEPTABLE BREAKDUT
F GREATER THAN 200 FEET

COMMENTS:

BREAKOU™ AND FLLARE

EASE OF ARRESTING RATE OF DESCENT
PAECISION OF ATTAINING TOUCHDOWN POINT

COMMENTS

CONTROL TECHNIQUE
COMMENTS IF D.FFERENT FROM
[AS wITH ELEVATOR AND
VERTICAL SPEED WITH THRLST
LEVER

LATFRAL CIRECT Qmal

EFFECT ON FINAL ASSESSMENT

DIFFLCULTY DUE TO TURBULENGE UPSETTING PITCH ATTITUDE AND
TO PITCH ATTITUDE INSTABILITY.

ARPLITUGLC J) . PERIOD | CAMFING 1 [ AWPLITURE I PERIOD | DAMPING
] ] : ZERD ] |
[ I | [zEro [ [ 1
i SOURCE [~ DEGREE | SOURCE | DEGREE
| | ] . | |
| 1 | ! | — 1
FOR 20°% BANKED TURNS
TEHALT ] SOME
L ND DIFFICULT Y] DIFFICULTY
SOME THRUST COMPERSATION IS REQUIRED, BUT 1 AM MOT SURE
OF THE CAUSE.

[Intercept & inifie track] Intermedimle track Final trach Intgrcept B nilia Irack| Intermediate track F-nal track |
Glde path | Lacalzer [GClde palh| Localieer |Ghde pat# | Localizer Glide pa*h| Locairer |Glae patr ' Lacaolizer | Glde poln] Localizer
KONE NONE SLIGHT | SLIGHT | SLIGHT | SLISHT SLIGHT NOHE NOKE HONE SLIGHT | SLIGHT
5000 Gaon FAIR FALR FATR FALR FAIR G000 [=e411 W00 | PATR/GOOD| FATR /GOQ

A_TITUCE
360

CIFFICUTY

CHARACTERISTICS

LEAST OGJECTIONGBLE FEATURES

MOST OBUECTONAB_E FEATURES

MISCELLANEQUS

Alpar

LFa) COMTROL QUTTY. DIFFICU T

158

CGAEATZE ATTENTION 15 REQUIRED TO CONTROL PITCH ATTITUDE -
THTS DEGRADIS BOTH VEATICAL AND LATERAL TRACKING.

SLIGNT QFAICULT Y
GOOD

MOT YAk OF THRUST RESPONSE TO BE ENPICTED, RATE OF
DZSCENT AT TOUCHDOWN WAS SATISFACTORY, BEUT WAS MOT
POSITIVELY AND PRECTSELY UNDER CONTROL.

NORE

PITCH ATTITUDE TMSTABILITY - NOT ACCEPTABLE IN TURBULENCE.
IFAVE CHARACTTRISTICS A LITTLE CONFLUSING FOR SOME UNKNOWH
AEASON.

CONTROLLABLLITY COULD BE IN JUESTION BECAUSE OF BLTCH
ATTITIDE DIVE RNCE - MOTTON DISCRIENTATION £TC.




ZOWFIGJRATION 10
F_GHT NJMBLR 15-2
P LoT A
PiLOT-RATING  #

WiINDt<nots!
WIND SHEAR
EXTERKAL TURBULENCE NEGLICLBLE

iv-15
MIDERATE

W-ND {knots] 10
WING SHEAR
EXTERNAL TULREBULENCE

CONFIGURGTION LD
FoIGHT NUMSER B1-1
PILOT A
FI_OT-RATING 7

CrARACTERIST.C ROZTS L oz T-,r}:. ~.ms*J aT6; CHARGCTERISTIC ROOTS -0 ] Ca _~565,| 4761
| BIRCRAFT RESPONSE TO CONTROL INPUTS
ELE vaTgR . . TORUST LEVER ] ) ELEVATOR THAYST _EVER ]
CONTROL SENSITIV T¥ VBE- 0. tradsect 1| 28T 7 15,0 i /sec?in [Mze = 0.75 (ad7ecZV/ r|ZETF 15,0 i /5ec2Vin
inig ira In:dioi F ol Tn.tial Finol imit1al Final H
RESPONSE - FLIGHTLY CREAT] 60 SATISFACTOAY [ TOO SMATE SATISPACTURY | TOO GREAT SATISFACIGAY | SATISFACTORY
.
2 EASE OF MAINTAINING DES:RED VELOCITES
[ enguludingl vewzity (1AS] Verheal veigety TR Cangtudinal veroeily i1 Yerticoi velocty (177
FLiGHT CONDITION YN X vt T7Twe | w7 VL ™MC 7] vMC NE ] _Iwc |
TURBULENCE L__ouT auT_ | TN out  { ouTr . [ L out cur | ouT O T 1T N ]
DIFFICULTY [MIDSRATE | GAEAT | GroAT SLLGHT | SLLGHT GREAT MODEKATE | CHERT | CREAT SLIGHT |M0DERATE |MODERATE :
MAXIMUM UNCESIREG FLJCTUATIONS | +15,9 unols) +200,0 femn! 10 hnots) £ 00 For,
LOMMENTS TIE FINAL 3 T ELSVATOR [NPUTS WAS TOO GIEAT AND TOC JIFF. LTY DUE TO PLTUCH USCLLLATION WHTCH REQUIRED MUCH Too

MUSH ATTENT LGN WAS R TER T

TURBLLENLE ALSC NTSTURHED 1ITLE

3 RESIDUAL OSIILLATORY CHARACTERISTICS

BIRD PLTC:l ATTITUDE.  THE

» ATTITUDR TG MUCH.

FUZH CONCENTRATION QN PITCI ATTITLDE.

AMF. ITUDE L PERIOT T T GAAFInG i [ AMPLITUDE FERIOD I DAMFLM»_“M_i
PITCH LA MEDTUN 1 o ! | MODERATE ,%MED[UM [ oW
HEAVE R _ { ZER . [ |
[ “EDJRCE SOuRCE |
EXT TATION [EFE'}ATQH. TURBULENCE EVATOR, TORBULENCE -|
CONTROL [ELzvaToR . __]
COMMENTS THTS DID NGT SEEM TO KE AN OPEK 100F OSCTLIATIDN BUT RaTIEE USGLLIATION CONTINICUSLY BEING EXCITED.
A PID I PLTUM.
4 CaNGE IN THRUST KREQUIRED FOR 20° BANKEZ TURNS
CRANGE AEQUIRED (Emary, ] [smaLe ‘
EASE OF COMPENSATICN | CIFFICLL™Y| | seyoar DIFEICUCT Y |
COMMENTS :
5. FoIGHT PATH CONTRCL
i & i al track] Infesmediote Irock __Funo- e ntercept B ininal leock] intermediote Irack Finar frack
Glide path | Lozalirer [Ghde patr | Locahzer |Ghde path [ Localizer Glide polh| Localizer [Glide patr | Loco izer |Ghae poin] cacalizer
DIFFICULT Y MOBERATE NONE  MODERATE | MODZRATE | GREAT  |MOTERATE SLIGHT NONF. SLIGAT HONE SLIGHT HONE
PRECISION POOR wop (oo FAIR feeky wo0R [Poos PATK 00D FAlR GO0 FAIR 600D
MINIMUN ACCEPTABLE BREAKOUT ALTITLDE
IF GREATER TRAN 200 FEET C
CCMMENTS THE THRUST LEVER HAD T BE FULLID 3ASK CONTIMUUUSLY n¥
APPRDAGH TO 13Y TO KEEF TRE AIACKAFT COING D0WN, THERF
MAS A FALZ WIND SHEAR CALSTNG MIVEMENT IO THE RLGHT OF
LOGAHLIZER AT LOW ALTFTUDE.
6 HBRZAKOUT ANG FLARE
EASE OF ARRESTING RATE OF DESCENT DIFFIC

PRECSION CF ATTANING TOUCHDOWN POINT

COMMERTS.

CONTROL TZCHNIQUE

-~

COMMENTS 15 O FFERENT FROM
1L2S wiTh ELEVATOR &4ND
VERTICAL SPEED W TH THRUST
LEVER

LATERAL (RECTIONAL

™

CHARLCTERISTICS

EFFECT ON FryAL ASSESSMENT NONE

QBJECTIONABLE FEATURES

uw

LEAST

MOST OBLZCTIONABLE FEATURES

&

MISCELLANECUS

TOO NIGY UN GLILE PATH AT BRE&DUT

THAUST LEVER BISPIAGEMENTS T0OO LARCE.

F.‘Lm_,‘ ULTY
FALE

THIS 20RTLCN WENT SURPRISINGLY WELL IN LIGHT OF
UNDESLRABLE PITCH GHARACTERISTICS.

MA TWO ATTEMPTS WITH TALAR LOGALLZER AT 250° AND ENDED UP
HMIUCT 00 HIGH UN EACH. - CHAMGED TALAR TO 220° AND A THIRD
APPAJAUY WAS MADFE SUCCES§FULLY. THLS ILLUSTRATES THE
TFPORTANCE O¢ GDOD WIND INFORMATION FOR ALRCAAFT OF THIS
TVPE. 14013 ¥ P.M. DOWN KEQULRED WITH TAIL WIKD AND STLLL
KOT REZOVERING GLIDESIOPE.




| AIRCRAFT RESPONSE

2 EAST OF MAINTAINING DESHREC

CONTROL SENSITIVITY:

RESPUNSE

FLIGHT CONDITICN
TURBULENCE
DIFFKCUTY

MAXIMLUM UNCESIRED FLUCTUATIONS

COMWENTS

T CONTROL

CONFIGIRATION 1D WiNG (krols) CATM

FBHT MNUMEBER i’ H W NG SHEAR 4

=107 EXTEANAL TURBLLENCE

PILOT-RATING ?kc

CHARACTERISTIC RODTS [ SMese | amel

INPLTS

CONFIGURATION LD
FLIGHT NUMBER 55-1
PiLOT B
F1_.0"-RATING ¢

CHARACTERISTIC ROCTS L0z | .04

WINE tknnts!
WING SHE AR
EXTERMAL TURBU_

MODEHATE

ENCE HODERATE

I T

ELEVATOR [ TTARLST_LEVER ELEVATLR ] THHUST LEVER _
h!E = 0.5 rogssec s a7 5.0 fl vei Mag 15 (rud/szczlfm Zsr- 15‘_0 F\r“/sgcen n
Irtial 1 Fina! inlial Finot Imhcll It noj
[SATISPACTORY | GATISFACTORY L SATISFACTORY 1N|:T ASSESSABLE SATISFACTORY TSATISEAcmRV SATISFACTORY | 10 SHALL
YELOCITIES
Longriudinal velacty (TR verliza welgcty Thi Longrudinal_velotity (185) VeT<al ye onity (Nt ]
wc’ CUMT [_IMcE VWL TMT T [ tWMC_ WMC_ | _IMC 1 _iMC WW T F TRC T THT
Toat cuT_ [ w_ T auT 0T I L out auT_ | N oLt ouT N
SLIGHT | SLIGHT |MODERATE I SLICHT | SLIGHT _ | GREAT SUIGHT | »SLIGHT | MODERATEY SLIGHT | MYDERATE mDEMTE
YTRE) kno BT fem +15,-13 wnals) +300 tpm

DIFFICCLTY MATINLY ON APPROACH POR SUME

CNENOWN RZASON

DTAFICULTY 1N
LEVYER SERSITIVITY.

VERTICAL SPEED GCONTROL DUE TQ iOW THRUST
I™ TAYES A LONG TIME TO SETTLE DOWN TO

WHAT L[E Tu SMALL A VALLE
3 RESIDMAL QSCILLATORY CHARACTERISTCS
[ aMF_ITuGE I PEAIGH | _ GANmING T AMF)L TJCE T SERIGD L oAWeNg T
PITCH ZERD | o | I [zE20 [ — |
HEANE ZERU | Tt [ZER i i
SCUACE CEGREE "_—' - S0JRGE I SEGREE i
EXCITATION i o [ 1
CONTROL ] . o [
COMRENTS
4 CHANGE N THRUST RIQUIRED FOR Z20° BANKED TURNS
CHANGE REQUIRED SMALL Ex__n:.ﬁ—;_'q
EASE OF COMPENSATION ) _OIFFICALTY CIFFICULTY
COMMENTS
S FLIGHT PATH CONTROL.
Intercepl B Intermediate trach Faal tracx Intercest 8 intial track|_ ntermediote trock Finol Irock
lide poth | Cocalizer [Glide path | Laceiter |Glde path | Loc Giide poth| Localizer [Ghide path | Localieer | Gide path] Localizer
DIFFICULTY HONE SLICHT HONE GREAT ~SLIGHT HUNE MCGNE FATR HONE  |SMODERATE | NOWE
PRECISION GOOD FAIR EALR I‘JERY PO FAIR Leuh GCon FALR GOOD W¥EAY POOR
MINIMUM ACCEFTABLE BREAWOST ALTITJOE .
tF GREATER THAN 200 FEET
COMMENTS GLINESLOPE OK TO 200 FT,, THEN GOT HIGHER bHD 1LGHEA DIFFICULTY COULD BE DUE TO WIND SHEAR
SIDDENTY — RENUCING POWER :lAN NC EFFECT
& BREAKCUT AND FLASE
EASE OF GRRESTING RATE OF DESCENT SLIGAT CIFF.COTY HEDERATE CIFFICULTY
FREC:SION OF ATTAINING TCLCHDOWW FOINT _roop . |_Peog |
COMMENTS UNCERTALR OF THAUST LEVER CHARACTERLSTLCS DIFFICULTY DUE TC GETTING HIGH OH APPROACH
7. CONTAGL TECHMIGUE SPEED UNLNTEWTIONALLY HIGH ON APPROACH. PROBABLY DUE TO
FUTTING NOSE DOWN WHEN THRUST LEVER DOES MOT PRODUCE
COMMERTS IF DIFFERENT SAGM DESTRED RATE OF GESCENT.
LAS. WITH ELEVATOR AND
VERTICAL SPEED wITH THRUST
_EVER
8 LATERAL DIRECTIONAL CRARACTERISTICS
EFFECT ON FMAL ASSESSMENT  MOKE
9 LEAST DBJECTIONABLE “EATURES TURBUENCE RESPONSE ¥OT RAT — BETTER 1¥ PITCH THAN TN
HFAVE
IC MOST OBJECT ONABLE FEATURES  S0ME PITCH ATTITUDE UPSETS IN TUKBULINGE

MISCE_LANEQUS

PUTCH ATTITUTR LOOSE — MTLDLY UWSTAEBLE,
VERTLCAL SPEET CONTRCL VEXY POOR (IINATLE

TO GET DOWN)

DID THO APFROACHES AND UNTKTENTIONALLY
BOTH OF THEM

O NIcH ON

160

PITCH ATTITUDE DIVERGENCE

POSSIELE WIND SHEAR ON APPRDACH,

2ATING ASSUMES THAT

A CNOMBINATION OF WIND $HEAR AND LEARNING DESTCIBNCY WAS
HRESFONSLBLE FOR NDT BETNG ABLE TO GET DOWN DN GLIDESLOPE

QW APPRDACH,



1 AIRCRAFT RESPONSE TO CONTRCL

2 EASE OF MAINTAINING DESIRED VELOCITES

CONTROL SENSITIVITY

RESPONSE -

FLIGHT CONDIT-ON
TURBLLENCE
DIFFICULTY

MAXIMUM UNDESIREC FLUCTUATIONS .

COMMENTS

WikDlknots! 5
WND SHEAR MODERATE
EXTEANAL TURBJLENCE MDDERATE

CONFIGURATION w
FLIGHT NUMBER  48-3
PILD™ C
FiLOT-RATING L}

CONFIGURATION 10 WIND i hnots] CAlM
FLIGHT NUMBER 2D-1 WIND SHEAR HEGLIGLBLE
P 0T o EXTERNAL TURBULENCE MEGLIGLBLE
PLOT-RATING 3 T0 &4

CcHARACTERISTIC ROOTS [ .03 -3% | -.8e5% | 4150 CHARACTERISTIC ROOTS [ -02 | -.04 | TBES+ | L4761 |
INPUTS
ELEVATOR THAUST LEVER ELEVATOR THRUST LEVER i
Wpe- U.25 trad/sec2ifum]| 281 130 1 /sec%n My = 0.7 trodsec? )/l 207 150 {1 /5¢cEVin)
Intial | Final Initial | Firg| Itial I Final Inilial | Final
SATISFACTORY | SATISFACTOAY | TOO SHALL TO_SHALL SATISFACTORY | TOO GREAT TO0 SMALL | SATISFACTORY
Lorgiludinal velocily {TASY Vertica_velaoity (R Longitudinel velocity [TAS] verhico' velocily TR
VML T Mz [ T T e vE TMC. | 1Mt VM T TMC | tMC
QuT ot | ouT | ouT | N aLT ovT | N oLT ouT__ | IN
SLIGHT |s SLIGHT SLIGHT |FDDERATE | MDDERATE SLIGHT | SLIGAT | HOPERATE | NONE HONE |STIeHT
+10 o 15 knots) B fpm 110 Wnols] + 300 pm

DIFFICULTY DMLY NOTICEABLE ON FINAL APPROACH WHEN UNABLE
TO STAY DOWN ON GLIDESLIPE, SPEE? FLUCTUATIGNS DCCURRED
DURING THIS PHASE

3 RESIDUAL OSCILLATORY CHARACTERISTICS

IS

™

~

@

o

=]

CONSTANT ATTENTION TO PITCH ATTITUDE REQUIRED BOGTH WITH AND
WITHOUT TURBUL.EKCE,
WITHOUT TURBULENCE SPEED FLUCTUATIONS +3 KROTS.

AMPLUITUDE )| PERIOD DAMPING [ TaMeLITURE [.. __PERIOC DAMPIN
PITEH [ SHALL HED LUK MIDERATE [ sMALL | MEDIIM MDDEAATE
HEAVE ZERQ _ [ smaLL HEDTUM | BT |
i SCURCE | DEGREE [ SOURCE I CEGREE.
EXSITATION [ ELEVATOR | nazdLy, I.M [ — .
COMTROL - T ELEVATOR | EEFECTIVE = | e
COMMENTS NOT CSCLLLATORY BUT, WHEN MAKING RAPLD, WODERATE TO LARGE
PITCH TNPUTS, SOME TENDENCY TO OVERCONTROL DEVELOPED. THIS
CREATED & SLIGHT FLO WHICH GOULD BE ELIMIMATED BY THE PLLOT
RIVUCING HIZ GAL
CHANGE N THARLST REQUIRED FOR 20° BANKEQD TJUANS
CRANGE REQUIRED- HE 1BEE i
EASE OF COMPENSATION DIFFICULT Y, DIFFICL
COMMENTS
FUIGRT PATH CONTSOL
Intercept B inital Irack| Intermegiote Irack Final trock -nteccept 8 inilial trock| Intermediofe frack | Fingl track
Glide pol™ | lLocatizer [Giide poih | Locohizer  Glide path ] Lecalier Glige path| Lacalizer [Glide patn; Localizer : Glde path| Lacdlieer
BIFFICULY Y : SLIGAT | NONE MDDERATE| SLIGHT  GREAT | MODERATE NONE SLIGHT  |MODERATE |MODERATE MIDERATE | MODERATE
PREC SIGN FAILR | coen Co0D GOOD . VERY POOR| PDOR GOOD el 1] POOR BOOR, VERY POOR| VERY POORI
MINIMUN ACCEPTABLE BREAKOUT ALTITUDE
IF GREATER THAN 200 FEET. 500 —

COMMENTS:

BREAKOUT ahD FLARE

EASE OF ARRESTING RATE OF DESCENT
PRECISION OF ATTA!NING TOUCHDKONWN POINT

COMMENTS

CONTROL TECHNIQUE
COMMENTS IF DFFERENT FRIM
145 WITH ELEVATOR AND
VERTICAL SPEED W TH THRUST
-EVER

LATERAL DIRECTIONAL

EFFECT ON FINAL  ASSESSMENT

LEAST QOBJECTIONABLE FEATLRES

MOST OBJECT:ONABLE FEATURES

MISCELLANEDLS

THRUST LEVER DISPLACEMENTS TOO LARDE.
WHETIER FRESENCE OF WIKD SHEAR AGGRAVATED AROVE
PROBLEM

UNAZLE TO CET DOWN ON TO GLIDESTOPE ON FIHAL APPROACH.
(HB. PMODERATE VERTICAL WIND SHEAR.) TO STEEPEN DESCENT,
ALLOWED NOSE TO DROF AND IPEED INCREASE TO 70 RHOTS.
RELUCTANT TG PULL THAUST LEVER PAR ENOUGH WHENM RATE OF
DESCENT aLREADY 100G FT/HIN.

HODRRATE CIFFICITY]

OVERSHOT. WOULD HAVE HAD GREATER DIFFICULTY AT 200 FT DUF,
TD HIGH RATE OF DESCENT

CHARACTERISTCS

NOME: NOT COMSCIHIS OF ANY DISHARMONY 17 PRESENT.

CNTIT FINAL PART OF APPROACH, WIULD HAVE RATED

MDDEL AS QUITE wo0D

DIFFICULTY IN FOLLOWING FIMNAL GLIDESLOPE DURR-
RIDENG TN ARRIVING AT RAT (NG

LUNCERTALN

161

HIST LF NOT ALL DIFFICULIY PROBABLY DUEZ TO LACK OF PILOT'S
PRAFICLENCY. OVERCONTROLLED AS TALAR SENSITIVLITY
THCREASED MEAR END OF APPROACH,

) QIFFIC
POOR

HONE

FOWER HANTPULATION 15 A MINOR REQUIREMENT

KEED TO PAY CLOSE ATTENTION TO ATTITUDE,
TRIM PRECISELY AND TO FLY AANDS OFF

HOT POSSIBLE TD

TURBULENCE CAUSES SUBSTANTTAL [NCREASE IN PILOT'S
WORXLOAD. T AM NOT SURE MY PROFICIENCY IS YET UP
SUFFICIENTLY FOR EVALUATIONS. RATING 1§ TENTATIVE .
MWOTE:  THIS WAS THE PILOT'S F1RST EVALUATION.



CONFIGURATION 111
FLIGHT NUMBER £9-2
FILOT A
PILQT-RATING 7

WIND{snotsi
WIND SHEAR
ExTERNAL TUREJLENCE NEGLIGLBLE

SMALL/MODERATE

CONFIGURATION  ElL
FLIGHT NJIMBER 95-3
PILGT

PILOT-RATING 0

WIND lknots) 10
WING SHEAR SMALL
EXTERNAL TURBULENCE LIGHT

CHARACTERISTC ROOTS [~ 013 | 04 —31 | -0 | CHARACTERISTC ROO™S [J013 [ -oa | “733 | -1.0
[—— D
ILAIRCRAFT RESPCNSE T CONTROL INPUTS
FLE VATQH THRUST LEVER EhEvator 1. JHREUST, EVER
CONTROL SENS ITIVITY MaE= 0.5 trad/sectTin||257 = 130 {11 FaecVn My = 0.7 (rea/sac? V) £87 - 15.0 I H/f5ecti/in]
lnna’ [ F nal Inial I Final “ashia | I Final intial Fral
RESFONSE SATISTACTORY | TOO GREAT SATISTACTORY | TOO SMATL SATISFACTORY | SATISFACTORY JELICATLY”
2.EASE OF MAINTAINING DES:RED VELOCITHES
Czngitudinal veloci'y [LAS] Verlizal velocify (R “TLangituainal velooity (TAS) [~ " “Ueriical welocty TR1
FLIGHT CONDITION VMC_ ] IMC__ ] _IMC VMC ] M€ ] [Mc vMc | IMC | TimMe VMC [ ImMC. TMC
TURBULENCE out | gut | I CuT__ | _ouT . ,I [T auT | autr ] N ouT ouT N
OIF FICULTY 5 [SLIGHT | GREAT MOKE | sLyGuT  |MoDERsTE SLIGNT | SLIGHT __|SLIGHT SLIGHT | SLIGHT _ |SLIGHT
MAOXIMUM UNDESRED FLLCTUATIONS +5 hroty) 200 Tpm| 10,3 knafs| Tpm

COMMENTS: THE TURBULENCE AND TARGE PITCH ATTLTUDE RESFUNSE TO PITCH CHARACTERTSTICS REQUIRE CTOSE ATTENTION TO PITCH
ELEVATOR CAUSED MUCH T0O MUCM PLTCH ATTITUBE AGTIVITY AND ATTITUDE
HENCGE A RRAL ATRSPEED CONTROL PROBLEM. TOO MUCK QONCENTHA -
TION ON THLS ASPECT WAS REQUIRED AND YJFADING GONTROL BECAME
WEAK
3 RESIDUAL QSC:LLATORY CHARACTERISTICS
[ AMPL T JOE I PERIOD [ CAMPING ] [ AMFL TLDE PERICOD | DAMFING
PITCH [ZERD . | [SMALL JLONG (=17 SEC.y 1ZERO
HEAVE [zERO 4 | ] [ o
e o BOIRCE T DEGREE ] [ S0JRCE I DEGREE "~
EXCITATION - ] | URKNO N | scichT )
CONTROL - I ELEVATOR | ZFFECTIVE -
COMMENTS BOTHEXSOME DVRING TIGHT PITCH AND AIRSPEED TRACKING
EXERCISES
4 CHOWGE IN THRUST REQUIRED FOR 20° BANKED TURNS
CHANGE REQUIRED [CSMALL | [sKALL ]
EASE OF COMPENSAT DN HO QIFFICUCT Y [sLiguT DIFFICLLTY]
COMMENTS - DIFFICULTY DUE TO PITCH CHARACTERISTICS BEING E1THER
UNSTABLE OR. BARELY OSCITLATORY WITH ZRRO BAMPING.
& FLIGHT PATH CONTROL
[ntercect 8 wnthin- track] Inrermediale frack Fina  trock 1 intercept B iritial trazk| Intermedinte trock Finol trach
[Eide patn [ Cocaiizer [Glde palh | Locoleer | Glide poth] Leco eer Glide potn [ Lacalizer [Glide path [ Localirer | Glide path] Locolizer
- ! T
DIFFICILTY | SLIGHT | SLIGHT |MODERATE |MODERATE | SLIGHT |GREAT | KONE, NONE SLIGHT  |SLIGHT | SLIGHT  |SLIGHT
PRECISION FATR FAIR POOR. POOK FALR VERY POOR 6O0D OO0 000 FALR EAIR FAIR
MINIMUM ACCEPTABLE BREAXOUT ALTITUOE
IF GREATER THAN 200 FEET : 0%
COMMENTS SEE SECTION #2, T STARTED T0 GET WELL ABOVE THE GLIDEFATH FITCH CHARACTERISTICS DEMAND MOST ATTENTION — LOCALIZER
DURING THE INTERMEDIATE PORTTON AN FAD TO SELECT ASOUT TRACKING SUFFERS. ALWAYS SEEM TO GO HIGH AT BREAKOUT WHEN
1300 F.P,M, 204N WI{ICH WAS UNCOMFORTABLE, AT AND JUST BLIND LDWERED.
BEFORE REAKOUT THE LOCALIZER WAS HARD RIGHT AMD THE
GLIDEPATH SLIGHTLY LCM. HIGH WORELDAD ON BOTH 4.P. AND
oG-
& BREAKOUT AND FLARE

-

EASE OF 4RRESTING RATE OF DESCENT
PARECISION DF ATTA:NING TOUCHDOWN POINT

LY . CIFFICULT™
] N

COMMENTS -

CONTROL TECHN QUE

COMMENTS IF D.FFERENT FROM
[LAS WITH ELEVATOR AND
VERTICAL SPEED WITH THRUST
LEVER

LATERAL [MRECTIONAL CHARACTERIST CS

EFFECT ON FINAL ASSESSMENT SMALL: THE WEATHERCOCK STARILITY SEEMS WEAK WEEN A SMALL

RUDDER TMPUT TS5 MA

LEAST OBJECTIONABLE FEATURES

MDST OBJECTIONABLE FEATURES

MISCELLANEDUS

162

CIFFICJLTY
8

SLIGHT
FALR

VERY SMALL

FITCH CHARACTERISTICS — APPARENT OSCILLATION SOMETIMES
ADDS T YOUR CORRECTING CONTROL INPUT TO GIVE TOO LAHGE A
CORRECTION. THE LOWG PERIOD OF THE OSCILLATION I3 SUCH
A5 T(r NOT ATLOW ANTICLEATION OF THLS EFFECT ANR THEREBY
T0 CET GALGHT.

NOTE: MO ARTIFICIAL TURBULENCE WAS INTROBUGER DURING
THTS EVALUATICN.



CONFIGURATION

FLIGHT NUMBER

PILOT
PILOT-RATING

CHARACTERISTIC ROOTS

| AIRCRAFT RESPCNSE TO CONTRCL INPUTS

91
7
It

WINDknats]
WIihD SHEAR
EXTERNAL TURBULENCE

7

-.7

Hil
4

NEGLICTALE

1 [aw ]

- ELE vATOR THRUST _EVER
CONTRCL SENSITIVITY MaE= 2.% [rad/se. F51-15.0 1 /5
Tnidal .o Fina ]
RESPONSE : "T00 GREAT [N3T ASSESSARLE SATTSFACTORY |

Z EASE OF MAINTAINING DESIRED VELOTITIES

Longituanal

velocity 11AS)

Vertcal velpgny (R

CONFIGURAT O
FL GHAT MUMBER
FIloT
FILGT-RATING

CHARACTER 5TIC ROOTS

WINC (knots!
W ND SHEAR

EXTERNAL TURBLLENCE

L

' EEVATR THRUET EVER
Mg tradssec? 1A 28T i1/5ec?Vin
T it | Final Tn fia’ *_ Fanal
e

[ Lorgadinal veiaéiry (1AS]

YME T

Verfical veiacity (7]

M

F_IGHT CONDIT ON VMt T ING | IMC VMEC TMEC 158 1 MG T M
TURBLLENGE uT | our T |l _ouT ou~ N our ] ou™ " TouT _ﬂiL
OIFFICYLTY WONE | SLIGET | MUDERATE|[ NONE_ | MONE [moperat: | ] 1T
MAXMUM UNCESIREC FLUCTUATIONS | i - 15 __xnais| Tpm, Knals Fpm
ZONMENTS DIFFICULYY DUE T FLICH ATTLITURS 0PSETS BY TURBL_ENCE.
PUUR NESCEET-RATLE UNTRUL 90 APPROACH =~ FPOSEIBLY DUE T
WLND SHEAR,
3 RESIDUAL OSCILLATORY CRARACTESISTICS
AMPL-TLOE . T Daw i AMFL TLCE T SERIDD } ]
2 1CH } .
HEAVE . -] 1
DEGREE . [ SOURCE R
EXZITATION . |
CONTROL . | [ S
COMMENTS
4. CoanGE N THRUST REGUIRED FOF 20° BANKED TURNS
CHANGE REGUIRED oo H [
E4SZ F COWPENSATION [ JIFE CULTY| [ . _DFFICuTY]
COMMENTS NOT SUHE QF AEQUIRZME: TIRWST CHAH 3 AFPEAR T
AFFECT PLTCH ATTITULE = N FROBLEM,
g F_IGH™ PATH CONTROL
Intercept B initiol Irack] Intecmedinte Irack Firal track H Inlercepl & yntiol trock  Inlermediate track Final frack
& tocalieer [Giide peih ] Lacalizer |Gl de zath gp:uhu_-_i [Ghde poth| Lacahzer _Giide path [ Locelieer | Glide poth] Locolizer
JIFF SuLTY HORE BCNE NON:  [MODERATE | sLicuT  :
o . i H R N
PREC SION GOOT Lo L0050 [EeHIN) IOk :‘All(,’L".\QD‘i i
MINIMUM ACCERTAHLE BREAHOUT Al
IF GREAER THAN 200 FEET /1
COMAMENTS HOT SURE OF CALSE DF NIFPLCULTY  ROSSIBLY =SH10Ak
& BREAKOUT ANC FLARE
EASE OF GRRESTING RATE OF USSCENT SLICHT TTERFR Y] — DIFFIGULT Y
PREC SION OF ATTA NING TOUCHDOWM POINT  [EATE Ll; l
COMMER, "8 At Olke O L0 DoRELDIGTY
7 CONTROGL TECHNIQUE

COMMENTS F DFFERENT FROM
LAS wITk E_EVATOR AND
VERTICAL SPEED W TH THRUST
_EvER

E LATERAL DIRECTIONAL CHARACTERISTICS
EFFELT ON FINAL ASSESSMENT

9 LEAST QBJECTIONABLE FEATLRES

MOST GRUECT ONABLE FEATURES
rTeh

ELEVATIHR.

I MISCELLANEDWUS LARGE RESPONSE
ELTVATUR STRR
& JELICCPTER.

SIT LY

[ TURBILANCE, MUSH ATTENT [GN
ATTITIME . RATHTK RAPID RESLONS

T ELIVATOR 1KPLTS ONLY 30T
AIPLTED PURPOSFLY .
TURBUELN AT D TO E.

THARACTERIATICS ©

EUIRED
TC
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L WOST

b2

CORFIGURATION WD
FLIGAT NUMBER Bb-* winD
FILCT A

PLOT RATIRG  BY

lknols)
SHEAR

ZHARAGCTERISTIC ROOTS o sy ] -

COMFIGURATION 120
FLIGHT nomBEr 121-1
PiLOT A
PLOT-RATIRG &

WLNT knots] 0
WING SHELR MODERATE
EXTERNAL TLRBULINCE WEGLIGIBLE

CHARACTERISTIC ROCTS [ 74 4 | 369 | -1.38 |

AIRCRAFT RESPONSE TG CONTROL INPUTS
_ ELEVATOR TRRUST (EVER ELEVATOR | THARIST . -gfh"_"‘:_’_;j
CONTROL SENSITIVITY WgE: 120 trod/sec?/nZ57= T30 it fsec IS frag/aee?i/n| 287 D0 1isec¥al
) 1 Final Toitiol Fnal 1 Iratal F.na) Tnilal | Finai
RALEPONSE. TISTACTGRY | SATISFACIORY || SATLSFACROKY _ SAT[SFACTGRY | SATLSFACTORY T0O, SREAT SATISFACTORY | TOO SMALL
EASE OF MAINTAINING ZESISED VELOCITES
iongiudingl velaoily {1 AS] T Vertical weinedy TRY Corqifadinal_velocily 11ASH Verncol Tvefoly (A1
FLIGHT CONRITION WML IKC [ VT mME z T T S| [~ ThRT T Twe
TURBULERCE oL T ouT | N ouT Zut TN SITERN - .
DIFFICILTY MUDERATE | GREAT | CREAT SIEIGHT SLIGET | SLIGAT CSLIGHT  |SLIGHT | o 4
MAXIMUM UNDESIRED FLUCTUATIONS =0 xnofs| X ipm =10 3

COMMENTS FANTASTTC ATTITUDE €
SEALS B
MALNTA!N AIRSPEEY

5 TAl
E

KE PLACE MITTE RAFID.Y WITH
NSTANT ATTENTION REQUIREDR 10

EiTeH ATTITU CONTREOL WAS MUCH T2Q SENSTTIVE WifH
TURAULENCE WAS RCIMCING THE NOSE AZ0UND. ON FIRST APPROACH

. D TURBUZENGE ALSO AUMPS THE MO LI00F.P.H, WAS REQUTRER IO AOLD CLIDE PATH ON SECONT
AVES THE ATRCKAST I'NACZEPTANLY. APPI0AGH FOWER 1AD TO BE BLEN UFF TO 483,
RESIDUAL OSCILLATORY CHARACTERISTICS
AWPLITUDE | FERIOD DAMPING ] [ awplmooe ~ T TRrROR I DANPING
| LARGE . _. TR SDERATE [ aEnnv MODERATE
. | __,
{ SOURCE _DEGREE " -
ExCITATION : | sLEVATUR, TURBLLENCE ol ——
canTROL { IHEFEECTIVE e
COMMENTS D, BY A SPECIFIL TEST TIAT THIRY WAS A ARXD OR
¢ DAMPED DSCHLIATION, BEUT THIS SHJC) LB IN
TCR AS & STRATUNT PITCH DT ENCE .
CHANGE N THRUST RECGUIRED FGA 20° BARKED TURNS
CHANGE REGUIRED SMALL SULLGIRLE
Z43E OF COMPENSATION N DIFFICU T
COMMINTS
FL:GHT PATH CONTROL
Infercept B ir.fiat Irack  ntermedate irock Finoi track Intercepl 8 mitial frace] _inlermedote frack Fingl icack
'de poth | Lacalizer G:ude path | Localizer [Gi-de path | Localirer Glide paln| Localirer [Glide path [ Locahirer [ Ghde path] Localizer:
CIFFICULTY : A S MOJERATE| SLIGHT  |MDDERATE | SLIGHT GUEAT GAEAT
PRECIS-ON \ B0 FALR POOR FALR POOR  |VERY POOR
MIN MM ACCEPTAB_E SREAKCUT A TITUDE
I¥ GREATER THAM 200 FEET [8o8 "7 1)

COMMERTS
AARD ON A IRSPEED UONTROL.

BREAKCUT AND FLARE

ALl PUASES OF TRAGLING WERE OK, BUT I WAS WORKING MUCH TOO

EASE OF ARRESTING RATE 0OF DESCENT N

DIFFICLLT Y]

PREISON OF ATTAINING TOUCHDOWN PONT [woin

COMMERTS

CONTSOL TEZHNIGUE

COMMENTS IF DIFFERENT FRGM
V&S WITH ELEVATOR aND
VERTICAL SPEED wiTH THRUST
LEVER

LATERAL DIRECTIONA_. CHARACTCRISTICS

FFFFCT ON FINAL ASSESSMINT SMALL:

AUT-OF-TRIF OGN RUDDIZR WAS TOC

~EAST CB.ECTIONABLE FEATURES

CBJECTIONGBLE FIATURES 1.7 .NSTRADINESS IN PLTCH

A3 ON ALL MIDELS, THE ML

"DING CILANGE WI1T: SMALL

TARCE

BECAME OUITE IN-

TCLERARLE WHEN THE TURBULENCE WAS I[NTRODUCED.

- MISCELLANEQUS

ASSESSMENT 7OR SECOND APPROACH, APFROXIMATELY 1000 F.P.M.
WERE REQUTRED TO MAINTAIN GLIDEPATH. THE AIRSPEED CONTROL

WAS POCK AKD THIS ADDER T0 THE VERTICAL SPEED PROBLEMS.
LITILE TIME WAS LEFT FOR LOCALTZER MOMITORING AND HWEADTNG
WANDERED .

[ &6 . DIFFICULTY]

| coon

TURBHLENCE AND PITCH ATTITUDR JOHTAOL. POMER CHANGES WITH

.'-PSKDACH FHASE. WAS REPEATRED WITH TATAR TOCALIZER REORLENTED
837 LNTU WIND.



2

E

W NDiknots ! s

WIND SHE AR SMALL

EXTERNAL TLRBU, ENCE MIDERATH
K(SLTGHT TALL WIND)

CONF GURATION 120
FLIGHT NUMAIR 51 3
PIL.OY

PILCT-IATING 7!!

CHARGITERISTIC ROATS

WIND [knoatsh 5
WIND SHEAS MIDERATE

CONFGURATION  13L
FLIGHT NUMBFR 52 1
PILOT

FILOT-RATING 7

ExTEHNAL TURILLENCE LIGHT

CrARACTER STIC ROOTS

: AIRCRAFT RESPDNSE "0 CONTRO. INPUTE
- = . ELEVATTR THRUST L EV
ELE vATOR THRIS® LE VER ELEvaiCR L THRUST
CONTRGL SENS'T vITY Mpr: 15 vodisec i n|[EEm LT T fsuc T . {radfaec? ifinf 287 {H/seczl/m
T Tanai “—r*' Fonal ,a_*'[ TF Final | Imitial Fmal +
RESPONSE FACTORY | TOO GREAT I N | SATISFACTORY SATISFACTORY | SATISFACTQAY
EASE OF MAINTAINING DESIRES VE_SCITIES
[ “zag ruam ‘Jerrcme_lﬁﬁ R “Torgitudinal yelecity ﬁ_ﬂg_]_,’,,,_ wernico welocdy (R -
FLIGHT COND:TION vMC ] VAT ' S ¥ME Wi 1 TT VME TMC T Time
TUREULENCE [V GJT {& _ Gy~ ouT Th_ ouT [sN1 I :
CIFF CLLTY LIGET | »SLIGAT | 2SLIGAT \Sl.u}'m‘ asLIeny | - & LIGHT MIH TE "W DERATE | SLIGHT JSLIGHT | SL[G:I
MAKIMIM UNDESIREE FLUCTLATIONS +5 knats| __knols ..o oEWO ﬂj
LOMMENTS DIEFLEULTY DUE T
108 THRUST LEVRH SENSTTIVITY! OUITE RESSEINS [WE 70
TURBULENCE, S10W T® SETTLE DOWN 10 MIHAL WATE 05 NESCENT
AFTER THIUSLT INPUTS?
RESITCAL OSCILLATORY CRARAZTERISTICS
H AWPL TUDE JBMAING "~ . AMPOITLOE PERIOD o] D4 MPING
T E - . HODEHATE MEDRTUM T
REAVE R |
[ SCURZE . SOURCE [ . DEGREE T
£XE TATION | iy - CTUBBULENCE [ EASILY .. ...
CONTROL SEVATOR L - EFFECTIVE. 1
COMMENTS 1 CANNGT BE PO8ITIVE TrAT THE OSCTLIATIUN 1S THERT — THI LTIGHTLY DAMPED OSCILLATION W PITCH WAS THE MDST
BE LOW PITCH LAMPING, HIGH ELEVATOR SENS1TIVITY P00 DUTSTANNING FEATURE OF THLE MIDEL. CONTTHUCUS ATTENTION
WAS REQLIRED T MAINTATIN PITCH ATTITUDE BUT, AFTER A WHILE
THE AIHSPEEZD CONTROL SEEMED TO BE RELATIVELY EASY. —
FERMAPS BECAUSE THE MOTION WAS FaEDICTABLE?
CHANGE Ih THRUST RIQUIRED FOR 20° BANKED TURNS

a

o

=]

CHANSE REQUIRED ——
CASE COF COMPENSATION

CULTY

TOMMENTS

FLIGHT P&TH CONTROL
[rtercepl A minol track] Intermediare fock | Final teock | intercept B nifial rack] intermad ate frogk Fonai frack
[Glide poth ] Lacalirer [Glde path | Cocoizer |Ghige path| ~ocal zer Glige path| .ocouzer [Glide path[Localizer [Ghide patnh] Lacolizer
CIFSICULTY SLIONT | SLLGHT | SLICHT | HONE SLIGHT l SLIGHT SLIGHT | MODERATE | $L163T | SLIGHT | GAEAT  |MDDERATE
|
PRECISION uooD 600D FAIR oD FAIR FAIR | raIR POOR | FAIR FATR  [vERY POOR| POOR
MININUM ACCERTABLE BREAKOUT ALT.TUDE
IF GREATER THaW 200 FEE
COMMENTS G FINAL TRACK, PAOBLEM WAS DT TO KTND S:2Ak. IVERVTELNG WAS SURTED OUT WITH RDOF.P.M. WATE OF DESCENT

AREAKDLT AND FLARF
EASE OF ARRESTING RATE OF DESCENT [sLicuT DIFFICULT ]
PRECISION JF 2TTAINING TOLCHDOWR POINT | Spon }

COMMENTS T POSITIVE OF THRUST CONTHOL UVER RATE OF DESCENT, AT

TOUCENCWN, BATE OF DISCENT WAS CTHTAINLY OK.

COMNTRIL TECHNIQUE

COMMENTS 5 OFFERENT FRCM
[L&% WwiTF ELEVATOR GQND
VERTICAL SPEED W:TH THRUST
LEVER

LATESAL DRECTIONAI CRARACTERISTICS

EFFECT ON FINAL ASSESSMENT NONE. MODERATE L TUREILENCE, ¥AD TQ TRIM RWDDER
TWICE. 1ATERAL JLRECTIONAL GHARACTFRISTICS CEITAINLY
HOTYCEAR| V.

LEAS™ OBJFCTICNABLE FEATURES

M2ET OBJECT:ONABLE FEATURES PITCH INSTARILITY RESPONSTVE TK PITC- AND GRAVE

TOfURBLULINGE .

MISCELLANEQ.US ELEVATOR CONTRCL SENSTTIVITY REDUGED FROM 0,725 TO 7.15
AECAUSE CONTROL WOUTD BE TN DIUST FOR STEF INPUTS AT

HIGHER LEVEL (VERY LAWGE PITCH RATE HESPONSE) .

165

TH INTERMEDIATE PORTION. THEN, TO MAINTAIN CLIDEPATH

1000 F,P.M, BLCAME INADEQUATE AND WE ENIED UP MUCH TCO
AT6H T0 COMPLETE THE APPROACH. THE WIND SOCK SHOWED ABQLUT
3 ENOT3 CPASSWIND,

TGREAT
VERY PQOY _

CULT (




COMFIGURATION 14 WINEknols ) L3-15
FLIGHT NUWBER 18-1 wiNE SHEAR MODERATE
FILCT A EXTERNAL TURIJLENTE NEGLIGLBLE
PILOT-RATING &

CHARACTERISTIC RIOTS

o3l | ok, - | 1,58 |

i AVRCRAFT RESPONSE TO CONTROL INPUTS

CONTROL SENSITIVITY.

RESPONSE :

2 EASE OF MAINTAINING DESIRED

FLIGHT CONDITION
TURBULENCE
DIFFICULTY

MAX MUM UNDESIRED FLUCTUATIONS

TOMMENTS

CONFIGURATION 14
FLIGHT NUMBER 40-3
FlL.OT bl
FILCT-RATING %

CHARATTERISTIC ROXTS [yigar | o | .20 -l.38

Wik knots] s
WIND SHECAR
ExXTERNAL TURALLENCE

E[EWATOR TrkJ5, LEVER ELEVATOR THRJST_LEVER
B 0.3 -oe/secti/mlZET = 15.0 ) tF1/sec T n Mag : 0.3 rodrsec?) i Tey: 15.0 i /seciinl
Tntal | Firal Ieutigi | Final Tmihal Finol Tritin) { Firal
SATISFACTORY | TUO GREAT SATISFACTCAY | SATLISFAGTORY SATTSFACTORY TOO GREAT SATISFACTORY | “TOO_GREAT

vELQCITIES

Longitadinel velocity {LASY Verticol uk acty (F)

Lengitudical_velocity (1A% Verticol velocidy ThY

WMC [ ImMC__ | _iMC VMC Mt | ImMC vMC imC _]‘ THME Vi & —IMC_ [ Mt

our | our ] out T ouT [N ou~ our in o T our [ N
SLIGHT . It LIGHT 5 T SLIGHT SLIGIT _ | MODERATE|>MODERATE| 3LIGHT |MDDERATE | MODERATE |
T § wnots|| UK R Ipm, E30) | =300 Tem

THE PINAL - ESPONSE TD ELEVATOR IS T0Q GREAT. THE FITCH
TITUDE CONTINUGUSLY JTOSTLES A5 A AESULI OF ELZVATOR AND
ILENCE MAKING MR A HIGH PITCH WORKLIAD.

3 RES CUAL OSCILLATORY CHARACTERISTICS

PITCH
HEAVE

EXCImaTION
CONTROL_

CONMENTS

4 CHANGE IN THRUST REQUREC FOR 20° BANKED TURNS

CHANGCE REQUIRED
EASE OF COMPENSATION

COMMKENTS

S FLIGHT PATH CONTROL

CIFFICULTY

PRECISION

TAMPLITUDE | FERIOD, 1 TThRMEING AMPL TLOE ! SERIOY ] DAWPRG ]
o T hebnM T A HONERATE T MEDTk | NEGATIVE o
[ 1 SMALL 1 wwe MOCERATE '
DEGRLE ] - I ‘T DEGREE T
EASILY . 1 | ELEVATOR, TURBLLENC! |_Easiy
EFFICTIVE 1 | _ELEVaTOR , | EFFECTIVE
THE OSCILLATORY CHARACTERISTICS ARE ALL CLOSED LOOP-PIO.
OPEN LOGE THE RESUNSE WAS TYPICAT OF NEGATIVE STATIC MARGIN
CEARACTERISTICS.
HEGLICLALE
o o DIFFICULTY
intercept B in.hial Irock] .nfermediate Irack | Fino_track [ietercent & imtial tracg] niermed ate trock Final Irack 1
1 de path | Locohrer [Giide poth ;| Localizer |Gode path  Locaheer E-de paih | tacahzer |Ghde path [ Localirer | Ghde pulh'l Loconeer:
| I L.
HONE HONE HINE S1IGIT NGHE  [FODERATE ' SLIGHT ° NONE MCDERATE | MODERATE! GREAT | GREAT
LR won Falk | FAIAGGON IR |VERY POOR SHOD I GooD FAIR FAIK | FaIR [VER? P00

MMIMU ACCEPTABLE EREAKOUT ALTITUDE
e

IF GREATER THAN 200 FEET

COMMENTS

& BREAKQUT &ND FLARE

E4SE OF ARRESTING RATE OF DESCENT
PRECISION OF ATTAINING TOUCHDCWN POINT

COMMENTS -

-

CONTRGL TECHNIQUE

COMMENTS IF DIFFERENT FROM

1AS WITH ELEVATOR AND
VERTICAL SPEED W'TH THRUST
LEVER

DIFFLCULTY DUE T NCOMPIRTASLE PLTCHLNG TUAT [8 BIFFLCULT
TO AESTRAIN.

_MODERATE
YERY POOR _

CIFF CaLT T

SEE SECTICHS #2 AND 5. THE PLITCH ATTITUDE COULD N¥OT BE
SELECTED ACCURATELY ENOUGH BEPORE THE TOUCHDOWN PUINT TO
ENSUIE A LANDING HOWEVER, WITIOUT ACTUALLY TOUCHING
SOWK TNLS [8 DIFFICULT T) ASSESS.

8 LATERAL DIRECTIONAL CHARACTERISTICS

EFFECT ON FilaL ASSESSMENT

o

10, MCST QBJECTIONABLE FEATURES

MISCELLANEOUS

R

LEAST OBJECTIONABLE FEATURES

AEE SECTIONS #2, 5 AHD 6.
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C——

YAD TO WORK VERY HARD - CONSTANT FILOT CONTROL INPUTS
REGUIRED, SURFRISED AT THE PERFORMANCE.

_ CIFFIC LT Y]

RATE OF CLIMB OONTROL &ND HEADING CONTROL OK.

ATTITUDE CONTROL — REQUIRED CONSTANT ATTENTION AND STRUNG
TEMDENCY TO OVERCONTROL AND PIO.

PEKFDUMANCE CAN BE ACHIEVED ie. HEASONABLY GO0OD PRECISION,
RUT MUST WORK TOO HARD.



AIRCRAFT RESPONSE TC CONTROL

2 EASS OF MAINTAINING GESIREC

3 SESIDUAL OSCILLATIRY

CONFGURATIGN &L WIND Uk ~ate]
FLIGHY NUMBFR L75-1 W NG SFEaK
FILaT 4 EXTERNAL "URHU_ENCE

PILOT-RATING 7R
CHARACTERISTIC RDATS TR

INPLTS

T

ELEVATLR
CONTROL SENSITIN.TY N

RESPORSE OHY }

VELCCITIES

LiLnng tudinal wvelgory (TAS] |
FLIGHT CONDIT ON H 1

O
0T
SLIGHT

verhcal vel
T

Mo T oTns |
TJRBULENGCE 3] 0T LI
HLTONT SLIGHT
+5 e

N
CFFICULTY TSLicHT
MEXIMGM UNCESIRED FLICTLALIONS [~ knots]

COMMENTS JFFLCL

CHARBCTERISTICS

PITCH
PLAYVE
EXCITATION " T MBULENGE .. \NKNOWE
ConTROL TELEVATOR _ o
CIMMENTS OSULLLATION ITSELF 15 MOT VERY
TANGE ATTITUOE EXU K3 1ONS
4 CradANGE IN THROST REIQUIRED FOR 20° BANKEDR To3NE

£}

w

=]

CHANGE RESUIRED

. _@Jim%

W OUUE TO WEAL PITCHING O5CLL.ATION

RBU_ENCE TXCTTES

CONFIGURATION L4l WIND txno’s) 5

FLICHT NJMBER 3#-1 WD SHEAR SMALL
PILGT c EXTERNAL TURBULENCE LLGHT
FILZI-RATING  © (THERMAL
ACTIVITY)
CHARACTER.STIC RIOTS €030 1 -.04 ' T ]_1_55

[T imtal I

2
| Fing. "
SATISFACTORY NOT ASSESSABLE

je-t £al vEloeity (A1

[ vMC Mc TM.C
JT ouT__ N
GHT | MODERATE | MODERATE

7 Tomw

T anPLOITOCE
MOIERATE, LONE
Q . - —

UFFECT 15 TEMDENCY TO
A MAHGIN TU BE aCCREPTARLE.
LEULT .

EPART FROM REQULRED ATRSPEEDL By TOD
CLOSE AIRSPEED CONTROL

;
_SIFFICYT Y

ZASE OF COMPENSATION
COMMENTS MUST MONITER PITSS DURING THRKS MAINTENANGE OF WINTICAT VELOCITY M MORE DIFFICULT TM TURNS
TnaK TN LEVEL FLIGHT, ALTITUDE VARIATION TN VNG TASKS
L FT.
FLIGHT PATH COMTROL
inverces’ B milial frack] Inteemediote track Final lrack | tercept B i lrack] _Irte-mediate ‘rack Fonol_1-ack
“hde path | Localeer [Gide palih| Cocalzer |G de golh | Localizer de path] Localizer |Glhide path | Locai rer [Gide pein] Lacaiizer
DIFFICUCTY NONE NONE NOWE NOKE NCNE HONE SLIGHT  SLIGHT | MUDERATE (MUDERATE | CREAT  JMDDERATE
FRECISION saon Goon GOy GOCD Loom (B0 I__
MiNINLM ACCEPTASLE BREAKOL] ALTITUNE R
IF GREGTER THAN 200 FLET ] (IF N PUSTTIOND 2 |
COMMENTS STTETVNE ANC SPEED CUNTRI. MGST DIFFISLLT.  DAAWS ATTENTICH WENT VMC AT 330 F¥. SINCE HLEM ON CLLDEPATH AND WANTED TO
AWAY POV IOCALIZER TASH KESULTING TH SLIGHT ‘S’ TURNTNG. ATTEMPT FLARE.

BRFAKDUT AND FLAR(

EASE O GRRESTIMG RaTE
PREZISICGN CF AT1A MING

OF CESTEMT
TCLCHDOWN POINT

COMMER TS THERE WAS & TNT

TRY LN ITe STagllL

COMTSCL TECHNIQUE

COMMER ™S
PAS WITH

IFFERERT
ELEVATGR AT

FR0M MONTROL TECUNTGUR

VERTICA. SPEED WITH THRUST

LEVER

LATERAL D-SECTONAL CHARAZTZ= STICS
T 0N FINAL ASSESSMENT NN

LEAST DBJICTIONABLE FEATUSES

L NCST DBEJECTIONABLE FL A7 ORES HE
FILE

TS TE L ANEDUSE TNETAS (TG ORIMENT JRDM

LAY

13 T MARD
CTONS P A BA0RD TLVE.

ARG

VERGENL
AL THRE K
eVl LNF.T

WIRGROUND WLE

PTG ATTES

HATHEX RAF 3},
NUE .

S ATPIARTC

| HODBERATE
[Cpoax

FATLEN 70 J0RAECT COMPLETELY MR EIGH APPROASE.

) "iﬁm!

SMALL
PORLER

KRELATIVELY NIGH LATERAL PDRQES.
TOWER,

LONGITUDLNAL
LACK ©F HARMONY NOTICEARLE .

M0E CONTRIL OF ATRIP
NESCENT.

[ AND POSS1BLY ALSD RATE OF




CONFIGURATICN LS. WiNDIKknols! 1 CONFISURATION  L3L WING (knots) 3

FLIGHT NLMBER 105-1 WIND 5HE &R AMALL FLIGHT NuMagR §2-3 WD SHFAR SMALL M1 DERATE
FILOT A EXTERNA_ TURSLLENLE LiGHT pi” B EXTERNAL TURBULENCE LLGHT!
FILCT-RATING & FLoT-RATING s E-F MODERATE
CHARACTERISTIC RCOTS [Ty pg3 [ -.04 e | -1 | THARACTERISTIC HTOTS [ heq T ART

ILAIRCKAFT RESPONSE TO CONTROL INPLTS

; T T UTSHRLET LEVER L or o]
(rad/zuc?)/ o125 7 - 15.0 (14 /56T trag/sec? 1/im
it ol I Zral 1nui-al | Fino! Inal Final i
RESFONSE SATISFACTURY ] TOC GREAT ;_SATIS

CONTROL SERSITVITY

ai T Final
FACTOAY | SATISPACTORY OO GREAT 100 SMALL

2 LASL OF MAINTAMNING DESIRED VELOCITIES

[ longitudinal ve: Ve-ncol velocty [h] ! Corgitgnal welminy (12507 T~ 7 Wefial velaciy i -
FLIGH™ CONDITION Ve L IMT ) My Ve [ _amMo 1 o TTWC !
TURALLENCT ouT | aut 3 0u- ouT I
DIFFICULTY MOSERATE [MUDLRATE [ GRIAT SLIGHT |MIDERAT: (SLIGAT | *SILIGHT iT__SL
MAXIMUM UNDESRED FLUCTUATCRS [ 30 T anofy) 300 3

COAWMENTS FITCY ATTITIDE CONTWEPL SLOPMY = STATICALLY 111V ALFFLCUNTY JUE T PATUH TFFRCTS DN AIRSPEZ™ AND JIND SHEAR
THZ TURKLULEN CONTINUALLY DISTUR®S T-E PLTCR ATTLTUDE AK: DFWFECTS OM RA nF HESCENT
WERTIUAL VITACTTY

3 RESLLA. CSCILLATORY CHARACTERISY C%

T aMrCITUDE I SERIOD | DANTING . AMEL_TLDE :
PITCH | [
HEAVE | | [
£ SCURCE | 1
IXCITATION | | | astwy
CONTRO: { 1 ~ .| EFEECTIVE
COMMERTS THE OSCLLLATORY CHARACTERISTICS VERE VERY BOTHERSOME.
DLSOAIRATAT NG AND DANGEROUS — se. IF THE PHASINC IS SUCH

THAT OSCITIATION ADDS TO AN ELEVATOF [NFUT, A VERY MBAPID
PONSE RESULTS.

4. CHANGE N THRUST REQUIRED FOR 20° BAMKED TURNS
CHANGE REQUIRED ECLICLILE T
EASE OF COMPENSAT ON HO. DFFCALTY CIFF:CULT Y
COMMENTS
S FLIGHT PATH CONTROL
Infercept B inital ligck] intermediote Irack | Final lrack i Irle-cept B mimal Irack] Infermediale Irack Final irack
ide poth | Localizer [Ghide polh | Localizer |Gude palh Localzer Gide parh| Locahizer |Grde poth | locoraer | Glde path] Lacolizer
CIFFICULTY - | SLTENT | SLIGHT = SLIGNT | MIDERATE| SLIGHT SLGHT SLIGHT | SLICHT | SLIGHT SLIGHT SLICHT
PRECISICN I AL ralk Sals FALR O FALR FALR/GOUD| FATR/GODD| FATR "COND| FATR ‘GAOD| TATR FALR
MINIMUM ACCEPTABLE BREAKOLT ALTITUCE e
IF GREATER THAN 200 FEET 500 . NC IMC PE4MLTTER,
COMMENTS 50 MUCH ATTERTION WAS AEGULRED FOR PITCH ATTITUDR COKTRGL DIFRICILT BUE 10 UNSTABLE P1TCH OSCTLLATINN AND TO THE
TIAT HEARIKZ ANI &:RSPEED MAINTIMANCE WENT FOR A& CHOP GAEAT SUSCEPTIBLLITY TO TLURBULENCE
& BREAKODUT AND FLARE
EASE OF ARRESTING RATE -OF DESCENT W DIFF-CULT ¥ TTOFRIRUTY.
FRECIS:ON OF ATTAINING TOUCHOOWN POINT [ @il i | Y TOOR !
CMMENTS : <FABON FOR DIFFICULTY NOT KHOMH — THRUST AFPLIED WLTHOUT
EFFECT. SIRST Sa0KT TOUCHIOWK TO DATE, PRECISTON AT
EREAKOUT MOT BAD - 2 BIT LOW - BUT UNABLE TO AKREST NIGH
KATE UF BESCENT NEEDED 1N WIND SHEAR,
7 CONTRCL TECHMIQUF
COMMENTS iF DIFFERENT FROM
145 WITH ELEVATCR ANC
YERT CAL SFEED WITH THR.ST
LEVER
8 L_ATERAL CIRECTIONAL CHARAZTERISTICS
EFFECT ON FINAL ASSISSMENT  SMALL NOME
S LEAST QBLECTIONABLE FEATURES

0 MOST OBJECTIONABLE FEATURES  Slavry PITG

CONTROL, TURUILENGE

PITCE CHARACTRRISTEOS.
TNASTLTTY TOr ARREST RATE OF DESCENT AT TOUGHIOWN,
TURBULENCY UPSETS N HRAVYE AND PTTCH

NTSTIHRBANY

MISCELLANECJS TZRNST LEVER SENSITIVITY WAS 0¥ IN ATRE BUT T0OQ [AW NEAR

GROUKD.  IMZiPTSRT DISOATENTATION AS TALAR STMSITIVITY
CNCRIASES AND QUNTROL IWPUT FREQUENGY TNCREASES 1IN

CE Q7 PLTCN ZHARACTERISTICS, HEAD WIND BECAME
TALTWIND O APPRIACH.

168



139 Wik Dlknats!
iND SHE &R
CRRAL TJURBULENCE NEGLLET SLE

CONFIZURATION
F_GHT KUMBER 117-1
PLOT 4
PILGT-RATING El

craralTERISIC AoOTS [0 T e ] —ee- 1- |

CONFIGURATION 161,
FLIGRT NUMBER 127-1
MeoT [
PILO™ -RATING kL]

CHABRACTERISTIC ROOTS .,0;5 =By

WIND (knols} 5
wING SHEAR
EXTERNA. TARBULENCE NECLIGIBLE

NEGLTGTBLE

~69s | .r11 ]

ELEVATOR THRUST LEVER
Msg = 0. 25 trod/s kr: 11.9 {1 /5ec2i7n|
Imtial Fino [mital F ol

SATISFACIORY SATISTACTORY

SAT1GFACTORY | SATISFACTORY. |

AIRCRAFT RESPONSE TG COMTSOL INPJTS
T__ELEVATOR T —TRAJS LEVER .
CONTROL SENSIT-¥ITY Mec=0.25 __{roo/secti/nflFR 11,9 L Alr/sec
unial T Pl 3 In tia” _Foo
RESPONSE [SAT(SFACTORY_ | TOO CREAT SATISFALTORY | SATISFACTOAY
2 EASE OF MAINTAINING BESIRED VELOCITIES

veencal ve accy (R

Longitud nol_velocily {1487

FUIGHT CONDITION WNC ]’ mMe | Imc vMC ] T ITMC W
TURBULEACE SuT QuT__ | N ouﬁ+¥qn N
CIFFICULTY NMRE | SLIGUT | MGUERATE || NCNE WCHE | SLiGHT
MANIMLM UNDESIRED FLUCTJATICNS V5, - 10 kno by SN fpm

CONMENTS SGMEWHAT TOO MUCH ATTENTICN KEUUIREDR To KEEP TIE ROSE TN
POSITION T RETA'N THE aMRS7E 8745 B, TN MANY ©ASTS,
FALLS OFF aBOUT 111 KNITS &7 aBOUT <0 - BT oAGL, =

PHOUBARLY NOR TG DICREAS JHD W 19D,

3 RES:DUAL OSCILLATORY CHARACTER STICS

PERIOD

L AaMPLITLRE
e

B | TiFINE :’

| _oamPug

PITOH SR —_—
HEAVE T I -
L . " _._OTCREE . T SEGREE
EXC TATION i . _ _— - -
CONTROL B - -
COMMENTS
4 CHANGE 1N "HRUST REQUIREC FGR 20° BANKED TURNS
CrANGE AEQU REC NECLIGIBLE -
EASE Q7 COMPENSATION WO ___DIFFICLTY
COMMENTS -
S FLIGHT PaTH CONTROL
intercept & minio! frock| In*ermedicle track Final_Ttock intarcept & initini track| nlermedigre track Final track
lide gath{ tocalizer [Glde paih| Locatre: |Ghde poih _ocolizer | [Glide porh| Localizer |Glide garh | Locolizer | Glide pain] ocalizer
DFFCULTY NUNE Epniely RONE SLIGHT SLIGHT 5LIGHT KONE NONE NONE NOHE NONE NONE
PRECISION FALR 0D FAIR FATR FAIR =T 00D GOOD GOOD G000 Goab
_ : - i
MIN MM ACCEPTABLE BREAKOU™ 2LTITUDE
IF GREATZIR THAN 200 FEE™
COMMENTS L ONLY PROBLEM WAS THE wWiND SHEAR WEICH REQUIRCD ABOUT
9 CF ARADING CHANGE STAATING aT ABQUT 600 0 308 FT AGL.
€ BREAKOU™ AND FLARE
ERSE OF ARRESTING RATE OF DESCENT  [qp . TDFFEar~ W " GEFTOLTY]
PRECIS:ON OF GTTAIN-NG TOUCHDOWN PORT — CFalaicoon e CULL"
COMMENTS .
7 CONTROL TEZCHNIQUE
COMMENTS IF DiFFERENT FROM
LAS WITh ELEVATOR AND
VERTICAL SPEEC WITH THRUST
_EVER
8 LATERA. DIRECTIGNAL CHARACTERIST C5 HONE
EFTZCT O TINAL ASSESSMENT NONE
S LEAST QBJECTDMNARLE FEATURES 06 aMIUNT CF ATTITURE STABILITY — gaSY TC CONTROL
TET ADEIAUATELY STABLE., XOT VERY SENSITIVE ™0
TUKBUI.ENCE .
IG MOST CRUECTICNAB_E FIa~JRES

I MISCEL_ANES

&
ts

17428
RiAPTIN T

LFOPOWER, CHANGES OR PITCH TRIM -

HAJUR EFFECT 1S HAVING TH RETRIM ON
TASAEAFTER MINOR POMER CHANGES
ASETRIM, A.THOUGH EFPECT MUSY



CONFIGURATICN 1 WHD{knotsl 3
FLIGHT NUMBER 117-2 WIND SHEAR SMALL
PILOT A EXTERNAL TURBULENCE NEGLIGIDLE

PILOT-RATING [

AIRCRAFT RESPONSE 7O CONTROL INPUTS

WIND (knots) 5-10
W ND SHEAR AMALL
EXTERNAL TJURBULENCE MIUERATE

CONFIGLRATION  L7L
FLIGHT NUMBER 1lb-1
PILTT D
FILOT-RATING 7D

CONTROL SENSITIVITY

CHARACTERISTIC ROZTS s | -0 51 | -.em | CHARACTERISTIC RODTS [ o1y o4
ELE vATOR THRJS, LEVER ELEVATOR THRUST _EVER

VBE: V.75 tadfsecfinlZeT: LT 41 fsecWn &g - 1,25 Upd/sec? [ Ze7= 11,9 il1/5ec2)in)
T Foal . Intal | Finai Imitia i Finol Tr tigl f Final

RESPONSE : [ SATISTACTOKY | TOO CREAT SATISFACTORY | SATISFACTOAY

SATISFACTURY | SATLSTACTORY | SATISFACTORY | SATISFACTORYT

2 EASE QF MAINTANING DESIRED VELCCITIES

Longtudingl velaoity {1AS) werhool veloeity (R

[ LCangifudingl velotity (155] verlical welozity (R

FLIGHT CONDITION UMM TTwmc wvMc | TTWE T TTTTHE wMC K TMC VMC 1 IMC T 1MC |
TURBLLENCE - GuT_ | oul | ] oo | ouT [ N [_out out TN oot | GuT_ U N
CIFFICLLYY SLICHT |MDDEHATE | LREAT NONF 1 5. 160" [MONERATE SLLGHT SLIGIT ; SLIGHT | SLIGHT SLIGHT ; SLIGHT
MAX M UNDESIRED FLUCTUATIONS W17, -8 angls 3TN0 Tpm N E] knofs| FAA0, 200 fem
COMMENTS : LIFFICULTY S0 TQ IITCH ATTTTUDE WaNlRy WIICH KERT THE TIVED 1500 F,P.», IATE OF DESCENT UNINTENTIONALLY.

ALRSPEED CHANGLNG (3EE SECTICN 3).

3 RESIDUAL DSCILLATORY CHARACTERISTICS

AMWFL TUDE PERIOD T TDamPibe 7T [~ AMPLITUDE _ FERIGD ) DAMPING _|
P TCm L (RIS T ' o N ]
HEAVE ERD . ! ]
[ souRce [ DEGREE _OEGREE 7T
EXCITATION : | Essily m——
CONTROL — | BFRRCTTVE o I
COMMENTS A LOW FRAEOUSHDY JARDER IN FITUH FELT A3 TF [T WOLID DIVE

[7 LEFT ALQNE. 1413 KEPT THE NGSE ACTLWE AND PRODUCED

VERY WG WIRKIDAD [N PLT

4 CTHANGE In THRUST REGUIRED FOR 20° BANYED TuRNS

SIFFICULTY

CHANGE REGUIRED
EASE OF COMPLNSATION _HO

COMMENTS :

5 FLIGHT FATH CONTROL

i
T BIFFICUT 7

In‘ercepl B mihoi t-ack| Intermediale track Fnol “tragk

nlercept 8 mifal trock] infermediote frack Finot track

GUde poth | cocalizer IGlide pain| Coconzer |Ghde path | Locaiiper |Giae poih| Lecalizer |Glide parh] Loralieer ;Glide path| Locatizer
JIFFICULTY WONE RCNE VODEKATE | SITGHT |MOBRRATS | SLIGHT SLIGHT  |MODE4ATE | SLIGHT | SLIGHT |MODIRATE |MDDERATE
PRECISION o LOND FALR . FAIR FALR i FALR FALR PR FATR FALE POOR PO

MINMJIM ACCEPTAB._E BREAKCUT ALTITLDE
F GREATER THAN 200 FEET 500
COMMENTS THE LACK US GODD ATHSPEED CONTROL RES!LTED LM A UCHANGING
KEQUIREMENT FOR HATE UF DESCENT, THE WLND SHEAR OF
APPROXTMATELY 200 CAUSED A SLIGITT PROBLEM,

6 HBREAKCQUT AND FLARE

EASE OF ARRESTING RATE OF DESCENT
FRECISIGN OF ATTAINING TOUCHDOWN ~OINT

_ JlFrJCULL_li

COMMENTS

=l

CONTROL  TECHNIQUE

TOMMENTS IF DIFFERENT FRCM

145 wITH ELEVATOR AND

VERTICAL SPEEC WITH THRUST

LEVER

8 LATERAL DRECTIONAL THARACTERSTICS

EFFECT QN FINAL ASSESSMENT NONE

9 _EAST Q@.ECTIONABLE “EATURES

]

YOST OBJECTIONABLE FEATURES

. MISCELLANEGUS

170

406
FERFORMANGE MOT GOOD EHCUGH FOR LOWER PHEAKDUT NELGHT,

(OVEISHOT ON LOCALLZER INTERCEPT, DIFFICULTY BUE TD HEIGHT
CONTRCL, TURBULENCE, ENGINE POWER SURGES.

SLIGHT . TOIFFICYLTY
FALR

(L} HETGHT CONTROL DIFFTCHLT IN THE PRESENCE OF
SEMUTATOR FNGINE POMER LLMITATLOMS -

£2) PITUH DIVEACENCE.



CONFIGURATION L3
FLIGHT NUMBER 13-3
PILOT L
SILOT-RATING Bk

WIND[kncts? 5-12
WIND SHEAR RECLIGIRLE
EXTERNAL TURBULENCE KEGLICIBLE

WINE (Wnats) L]
WIND SHEAR 7
EXTERNAL TURBULENCE LIGAT

CONFIGURATION 18
FLIGHT NUMBEAR 17-1
P _OT B
PILOT -RAT NG 7

CHARACTERISTIC ROCTS [T 5y ' _og | -.492 "5?‘751 CHARAGCTERISTIC ROOTS " o3y | oy | -.492 | 3751
| AIRCRAFT RESPONSE TC CONTROL INPLTS
ELEVATDA THRUST EVER _ E. EVATOR THRUST LEVER
COMTROL SENSITIVITY MeE = .20 trad/sec? V| 28T - 11,9 111 /e %7 Meg = . trod/sec? )/in|[ Z87= 1L, 9 (11/sect}/in)
Iretal Final inihal Final . Inital Fingl [ Intal Fingl
RESPONSE SATISFACTORY |MTASSES§ABLE SATISFACTCRY |5ATISFAC'[URY SATISFACTORY ]SATIEFAETORY SATIS FACTORY SATISFACTORY
2 EASE OF MaAINTAINING DESIRED VELOCITIES

Lorgiudingl welocily (LAS] Vertical velaeity (R

Longitadinal velocity [[AG) Verticol velgcity (]

FLIGHT CONDITION VME | DG TME VWL e TYME | IWC | TMC VWL TMC__ | _IMC
TUR BULENCE ouY BuT N [q N, [ ouT | Ut N __ouT ouT | N
DIFFICULTY ; GREAT | GREAT MGOERATE HONE SLIGHT | SLIG TONE SLIGRT | SLIGHT
MAXIMUM UNOESIRED FLUCTUATIONS U] kots) 1§ =10 =300 Tpm

A CONSTANT MODERATE FREQUENCY PITCE OSCILLATION, WMICH IS5
PROBABLY PILOT INDUCED, KEEPS THE PITGH ATTITUNE MOVING,
T=E TUKBULENCE EXCITES THTS AND THE MEAVING DUE TO TURBL-
".ENCE IS [AAGER TYAH WITH ANY OF MODEL TQ DATZ, THE
WIRST PART OF THE TURBULEHCY LIES WITH THE
JIRECTIONAL DTSTURKANCES CAUSED DURING [DUALIZER TRACKING.

COMMENTS

3 RESIDUAL (SC LLATORY CHARACTERISTICS

BT SURE OF REASOM FOR DLFFICULTY. MAY BEZ THAT WITH RATE
OF DESCENT CONTROL DN GLIDE PATH NEAR BOTTOM WAS DUE To A
WINN SHEAR PROBLEM. 330F.P.M. TO HOLD AT TOF BUT, ALTROUGH
CONTINUOUSLY REDUCING THRUST AT BQTTOM ( 800 FT.), CORREC-
TZON WAS NPT LARGE ENOQUGH TO MAINTATN ELIDE SLOPE.

AMP_TUDE ] " TPERIGD T DAaMPING T AMP._ITUDE PERIOD I DAMPING
PITEH MOLERATE TmEpiom ] [ |
GEAVE I

SCURCE - DEGREE
EXZITATION _ .
CONTRGL oo
COMMENTS SEE #2 TIZRE WAS A TRACE OF A PTITCH/HEAVE OSCILLATION — PERHAPS
PARTLY PTIOT INUUCED WITH TURUST LZVER AND ELEVATOR.
4 CRANGE N THRLST REQUIRED FOR 20° ZANKED TLANS

CHANGE REGLIFED
EASE OF COMPENSATION

___OFTCLLTY)

COMME 4TS

S F_IGHT PATH CONTROL

SORME _
H0 DIFFICULTY

OTOR TN RATIRG.

Intercapt & anitial Irack{ Inferreciote 1rack Final frags |\nlercepl B imval trock| Intermediote track Final track
IGlida path Locohzer |Ghde polh | Lecalizer |Gl de palh | Localize- iGide poth! Localirer [Glide path [Lozolieer | Ghde poth. Locclirer
DIFFICU=T Y SLIGHT SLIGCHT | MODZAATE | MCOERATE | GAEAT GIEAT MOINE HONE HORE HONE MODERATE | SLIGHT
| i
PRECISION ‘l 200D fralelH} cocD jee i) FAIR/GQOD: CoQD
MiNIMUY ACCEPTABLE BREAKOUT ALTITUDE
IF GREATER THAN 200 FEET )

CCMMENTS SEE STCTION #2

& BREAKQUT ANC FLARE

EASE OF AFRESTING IATE OF DISCENT
PRECISICN OF ATTAINING TOUCHOKMN POINT

COMMER TS -

7 CONTROL TECZHNIQUE

8 LATERAL DIRECTIONA_

9 LTAST

LOMMENTS IF DIFFERENT FROM
TAS WITH ELEVATOR AND
VERT AL SPEED WTH THRUST
_EVER

CHASACTERIST C5

IT On FINAL ASSESEMENT

MODERATE . Sk THE AW N
CHANGES ANTUKR THAN T TTIHKLNL

ME BEEN BUOE CTO POW R

OBJECTIONARBLE FEATURES

DOMGST DHIECTIONABLE

FEATURES

GCEL

17

PHE REASGN FUR DIFFICULTY TS5 NOT CLEAR BUT MAY HAVE BEEN
DUE TO WIND SHEaR OR POWERPITCH ATTITUDE INTERACTLON, WE
WENT HILH TOWARDS THZ END.

T DFRGLTY
000

sL.DE STOPE INIICATION WAS FULL DEFLECTION HIGH AT BREAK-
GUT — | CAME OUT AT 300 FT. TO ACCOMPLISH TRANSITION.
EVEN 3C | WAS ABLE TO PRETTY WELL CONTRGL THE TOUCHDOWN
A INT AKD RATE CF DESCENT.

L

TIRLLITMG KATING B

K INTERACTIGN YETWEEN T:ZUST LEVER AND FLTCH
1T 0.

ATIVELY JOOSE LN PITCH = UNY MEEDS TD MONTTOR
PUTCH ATTITUDE, ESPECLALLY ¥ TNRUST LEVER CHANGES
ARE GG ON STMULTAREOUSLY

BHAVY BEEN RGP LT HAD NOT BEEN POR COLNG
SPE, THE REASDN MUR WHLCH I AM MOT CERTAIN.




CONFGURATION LB WIND [knots | 5 CONFIGURAT'OR W NDiknots]

FLIGHT NUMBER L25-2 WIND SHEAR SMALL FLIGHT MUMBER WIND SHEAR
FILOT € SATERMAL TURIULENCE NEGLLGIBLE FILOT EXTERNAL TURBULENCE
PILOT-RATING 5 FILGT-RATING
CHARACTERIST-C AOOTS -0 | -.06 | ~a9% | 8751 | CHARAGCTER STIC ROOTS ]
| ARCRAFT RESPCNSE TO CONTROL INPUTS
ELEVATOR THRUST LEVER ELEVATOR _ TERUST_LEVER
CONTROL SENSITIvITY Mar= 0,2 (rad/sec®)/inl[Epy= 119 _ _{itfsechm| Wk - lrad/sec? Vnf 787 = {!1/5.¢ c2Mir]
Inttial | Final Imal [ Finol In.tial ] Fingl It 1 Final
RESPONSE . TD0 SMALL | TOU GREAT SATISFACTORY | SATIS PACTORY [ ~ [
2 EASE OF MAINTAINING DESIRED VELGCITIES
Largitudinol velozity (TAS) verfical veloc.ty (7] Longit.dingl velggily {TAS) . verhical welorify (7}
FLIGHT CONOITION: VMC. Tl [ I™C YME TR T TUTIMT vMC | ] ‘f_ [R)19 VM ME TTTMC |
TLRBULEMNGE out out | N ut T eut | m _ouT | } ouT N ouT ouT [ N
DIFFICULTY SLIGHT |MDDERATE |[MODERATE || SLIGHT |MDDERATE |MODERATE [ L |
MaX MUM UNOESIRED FLUCTUATIONS 1 knots) g Knors] fpm
COMMENTS CHANGES OF SPERR DIFFICULT TO ACCOMPLTSH WITH PREZISION,

3 RESIDUAL OSCILLATORY CHARACTERISTICS
T AMPLITUEE | PERICD ; DAMPING | [ AWPLIT JGE T _PERICD T DAMPING
PITCH )| ] | 1 1

]
) |
HEAVE R | I | [ ] I |
Y YT+ DEGREE | [ ‘SOURCE T DEGREE .|
EXCITATION [ [ | [ | ]
CONTRO. [ I ] [ | ]
COMMENTS
4. CnaNGE N THRUST REQUIRED FOR 20° BANKED TURNS
CRANGE REQUIRED T T ]
EASE OF COMPEMNSATION: MODERATE DIFFIZOCT : OIFFICUTT|
COMMENTS : THEIST DEMANDS OKSCURED By SFFRCT OF SPIED YARTATICNS.
5 F-IGHT PATH CONTROL
Intercept & iniligl track| 'rtermadiate track Finat trock ! Intercept Bun.tial track]  iatarmediale Irachk Final track
h-de path] Localzer [Ghde path [ tocal.zer |Glide patn] Locouser Glide path[ Localizer |Gide poth | Locoizer | Gl.de pain] Locenzer
DIFFICULTY MODERATE | SLICHT |MODEAATT SLIGHY |MODERATE | SLLGAT I
1
PRECISION PROR ¢oOD POOR 00D TATR GoOD

MINIMLM ACCEPTADLE BREAKOUT ALT TUDE

IF GREATER THAN 200 FEET — |

CAOMMENTS TRACKING ON I[NTERMENIATRE 203TION UITE GOOD, RUT SPEER
WAS WIGH {70 KEOTS}. DIFFICULT TO 4T ESTAYLISHED ON
GLIDE PATII WITH 0ORRECT SPERD,

€ BREAXCOUT AND FLARE

£ASE OF ARRESTING RATE OF DESCENY [IES TFFICULT Y|
PRECISION CF ATTAINING TOUCHDGWN POINT | GoOD ]

T

DFFICLLT T_\l

COMMENTS

~

CONTROL TECHNIQUE

COMMENTS IF DIFFERENT FROM
A5 wiTH ELEVATOR anND
VERTICAL SPEEC WI™H THRUST
_EVER

£

LATERAL DiRECTIONAL CHARACTERISTICS

EFFECT OM FINAL ASSESSMEN™ MONE

2 LEAST OBJECTIONAZLE FEATURES N0 WITICEARLE OSCTLLATORY TENDENSTZ:.

G MCST CEJECTIONAB.E FIZATURES (i F(CELE 70 CHA
CHANGES HAVE CONST
Ik M

MISCILLANEGUS TUKJST LEVER DISPLACEMENTS POSSTRLY A BIT LARGER THAK
KE RY. LLIVATOR TKIN RATE TCO 5LOW.

172



WIND{xnDts | L
WIND SHEAR
SXTERMAL TJURAULENCE ZERD

CONFIGLRATION 14
FLIGHT NUNWBER B-2
eiLgT -
2ILOT-RATING ’

CHARACTERISTIC ROCTS

I AIRCRAFT HESPONSE TO CONTROL INPUTS
_ _ELEVATOR EVER
CONTROL SENSITIVITY: : 2 irad/sec<ih-|! 1t fsectVin
Tniral

2 EASE OF MAINTLNING

I Final
TORY _| SATLSFAGTORY

RESPONSE

SATISFACTORY

DESIRED VELCCITIES

WINTHknots) 10-1%
WIND SHE AR SHALL
EXTEANAL TURBULENCE WEGLIGLBLE

CONFIGURATION 19
FLIGHT NUMBER Lle-i
PILOT A
210T-RATING  TH

CHARACTERISTIC ROOTS ng .04 -.s0+ | L0581 |
ELEVATOR - THRUST LEVER
{raa/sec?i/m|Za-: 11,9 {itSsecdiin
inihal 1 Fna! Tttt f rai

“SATIGPACTORY | SATISTACTORY | SATISFACTORY | SATTS FACTORY

LGng tudnal velocity 114 Vertital velacity (hl [ “itng tud nol_vewd iy (TASY Verhical selocity

FLIGHT CONDITION Ve | TME | VN f iMe [ 1mc YMC ] _INC MC e IMC_ T _TMC
TURBULENCE 047 j our | cuT oot | QuUT | GUT _ i SuT_ L out N
DIFFLULTY ] il - [ SLIGHT | SLLGHT | SLIGHT MIDERATE | GREAT EAT NOHE | SLIGHT |MODERATE
MaX MUNM UNDESIRED F_UCTSATIONS Y pm, £10 knots| + 200 frm
CIMMENTS THE PITCH GONTRIL I3 VERY PDSIT!IVE AND CAUSED DVERCGNTROL- THF PITCH ATTITUDE HAD A WAY OF WANDERING RATHER UNPREDICT-

LING IH PLTCH ATTITUDE TURBULENCE HAS A MODEZRATE EFFECT ABLY .- ALTHOUG: THERE WAS A PERIODIC CHARACTERISTIC, IT

ON BGTH PITCH AKD HEA' WAS DTFFTCULT TO PREDICT WHEN FACED WITH OTHER FARTS OF THE

TASK.
3 RESCUAL OSCIL_ATORY CHARAGCTERISTICS

CAMPLITUBE [ CAMPING ] AMPLITUCE PERIOD I OAMPIRG
AITCH LARGE KED LU ! o
HEAVE e LAEAD i
- - i T5UURCE
ExCITAT 10N Br. TURBULENCE
SONTROL . T T VATOR
COMMER TS SEE SECTION #2.
4 CHANGE N THRUS™ RECUIRED FOR 20° BANKED -TURNS
CHANGE REQU RED {MODERATE ] SMALL
ERSE OF COMPENSATION. HETRE L E_)IFF\CULIﬂ 7Y DIFFICU,TY
COMMENTS

FLIZHT PATH CONTROL

Intercept B wolial track| Inlermadimale track Final Irack Irtercept B wnitial track| Intermediate track Final track
[Gliwe path | Lzca rer [Ghde path [ Local.rer {Glide porh | Lacolzer Glde path| tocouzer [Glide gath] Localizer | Glide palh] Locaiizer
O-FECULTY - MODERATE | MDDZRATE SLIGHT HONE GHKEAT MODERATE | GREAT MODERATE
PRECISION FUOK POR FATH oo PUOE Goan VERY POOR |FATR
AR SRS S
MINIMUM ACCEFTABLE BREAKOUT A_TITJOE

I¥ GREATER THAN 200 FZET

COMMENTS 21700 ATTITUHDE DLFFLELT TG SE™ILE OK AND HENCY THE ATH-

SPETII AND REGULRED ATE OF DESCGENT YARY.

BREAKILT AND FLARF

EASE OF ARRESTING RATE OF DESCEM| )
PRECISION OF ATTAINING TOUCHDOWN POINT AL

mr-‘n’uj

COMMENTS 10W 0N THE SLIDE PATH AND BREAKOUT AND HENCE A
TIME TG JRAT LT IN 19 THE LAKDING TOWGHOOWN POLNT.

CONTROL TECHNIGUE

COMMENTS IF DIFFERENT FROM

[A5 wITH ELEVATOR 4KDC
VEQTICAL SPEED WiITH TRAYS™
LEVER

LATERAL MARECTIONAL CHARAC

RISTICS

EFFECY ON FINA, GSSESSMENT SHALL

LEAST OIJECTIOVABLE 72 ATJRES

MCET CBUECTICRABLE FIATUAES

MISCELL ANEJUS

THE ©.E k)
WNDTR inw,

WWTAL RCACKES WERE TG ANl THISE iF THE

THE GLIZE PATE GOT AWAY AT ABGUT 50D FT. A.G.L., PROBABLY
DUE TO THE H1GH AORKLOAD LN TRYING TC KEEP AIRSPEED.

CREAT CULTY
A4

BIOKE OUT ATBOVE GLIDE PATH EVEK THOUGH THE RATE OF

AT OR CLOSE TO 1000 F,.P.M. FROM 500 FT.
TOG WUCKH ATTENTION WAS REGLIRED TO DIVE-OFF

T AND THE OSCITLATORY PITCH ATTLTUDE MADS FOR A VERY

LNEECUKE FEEILING TN P.TCH.

NONE

STT RESTLION #7



CONFIGLRATITN

(I} WINDlknzts ) 3 FIGJRA™ O 19 15
FLIGHT NUM3Zg | -1 WING SHE AR NaLIL K FLIGHT WJMEER 10-! MIDE A LE
PIGT 7 EXTERNAL TURBULFRCE S8 1L ]5le PLoT N ExTERNAL " REJLENTI MODEIATE
PILCT-RATING . PLOT-RATING 4

CHBRAZTER ST ROOTS Eﬂ* ._4 TG ’L\,TLJ CHARATIHRISTIC 20075

- AIRCRAFT RESPONSE TD CONTROL NPUTS

CONTIOL SENSITIVITY: —

iléseciin
Fmal
RESPONSE

2 EASE OF MAINTAIN NG DES'RED

g tud nol
FLIGHT CONDITICN T
TURBULENCE

DIF FICULTY

MAXIMUM JNOESIRED FLUCTUAT ONS

COMMENTS 3 3 t FRIRV IR PG NG
: PHETS .

3 RERIDOAL OSCILLATORY CHASALTLRISTICS

PITCH
REAYE

EXZITATIDN
CONTROL

COMRENTS

& THAMNMGE IN THALST IEQURED FOR 207

CHANGE REGUIRED
FLSE OF COMPENSATION

COMMENTS

5 F_IGHT PaTH CONTROL

tack]  ctermed ot viace

iteriest A i T
rger_|Ghde patn [L=cale

OFFICULTY

PREC:ION

MY MIN ACCIFTADLC 3RZAKOUT
IF CHEATER THAN 200 FFET

CCMMERNTS

6 ARZASCU AND FL&RD

EASE OF ARWESTING HaTC OF (350ENT
FRECSION OF ATTLIN'NG TOLCHDOWN PIINT

COMNERTS E TN

T OTONTRDL TECHNIDUE
CONNENTS F CFPERENT 730K
I &% W Tk ELEwATOR aNk
VEITICAL SFESD WITHO THRJS®
LEW

8 LATERAL DIRECTICR AL UHARZITERIGY 4

ESFFCT OROFINAL ASSIAEZVERT

LFAST DRBIECTICHABLE TEATURFS

w

EOOORTRCT WiTHIN L0

WO MCET JBATODORAB. L FFATIHES b0

tOMIECELLGNEDLS

174



CONFIGURATION 19 WIND{xnats! El CONFIGURATION 19 WIND (hnotsh CALM
F_IGHT NUMBER 122-1 WIND SHEAR SMALL SLIGHT NUMBER 2L-3 WIND SHEAR HNEGLIGLBLE
P.LOT C EXTERNAL TJRAULENCE TLGHT (LONGTSH PLOT r EXTERMNAL TURBULENCE LIGHT
PILOT-RATING a 2ERICD THEMMAL ACTIVITY MOTICEABLE) P LOT-RATING 7
CRARACTERISTIC ROSTS [ p1g S04 -sus | L05BL CHARACTERISTIC ROOTS [ g1 | -.04 -s0e | .0seL |
| AIRCRAFT RESPONSE TQ CONTROL INPUTS
ELEVATGR ~ THELET LEYER ] T ELEwATOR )T TYARIST [EVER
CONTROL SENSITIVITY WaE: 0.1 troa/sec ¥ in[[ZE7= 1.9 ihrsecti o Mg = .2 (rod/fsec?An[ 287 119 1/52c2)m
L] I Final Imtal Final In tal : Final 1 i [ Finai
RESPONSE TOD SMALL Tmon great SATISPACTORY | SATLSFACTORY, | TOO SMALL | TO0_GREAT 00 SMALL | TO0 GREAT

2 EAST GF MAINTAIN'NG DESIRED VELOCITIES

Langtud nal_valocily (1A3)

“ertical valocy (A1

Longitudiral_velocity {[AS] Ver'ica veloc ty (R}

FLIGHT CONDTION TME_ [ iMC VML [ _fMCTTTME vMC Mz imC YMC | IMC [ [MC
TURSULENCE "ot ] N ot [ ot TN ouT oLt N ouT _ LT N
DIFF CLLTY | solcHT | SLISHT SLICHT | SLIGNT | S1CAT 1 SLIGHT R DERAT MODERATE | STICHT  [SLIGHT MODERATE
MAaXIMIM UNDIESIRED FLUC TUATIONS 45 .. kaots fpm 10 kr.ots| + e m]
COMMENTS : - U3CLLLATORY TK PITCH AND TENDEYCY TO OVERGONTROL. THE

[IOH TO MATSTAIN REDULRED S

3 RESIDUAL OSCILLATIRY CHARACTERISTICS

GULTE 500D PERPORMANCE OWTALNEL, HUT REGUIRES ClASE AT

INITIAL KESPONSE SEEMS TO RE SLCW SO THAT PLTAOT OVERDATVES
INITTALLY .

EWFLITUDE | Fi AIDD EAMFaG ] [ aMPLITJGE ] PERICD T "7 "DAWPIRG
PITCH SERQ | | - MCOERATE, | ¥EDIUM LW .
HEAVE = . 1 T ZEROSHALL MEDLTIM |MCDERATE 'HIGH
" S0uUsCE 1 DEGREE = SOURCE | DEGREE |
CXCITAT M | | URBUTENCR ZLEVATOA | EASILY MODERATELY |
CONTRO. | i . - _TEfFEeTIVE. o
ALISED 100P FI0 — NWEICHT CONTROL SEEMS OK, PITCY RESPGNSE
RATHER SLDW BUT NOT EXTREMELY 50.
4 CHANGE IN THRUST REQUIRED FOR 20° BANKED “JRNS
CHANGE REQUIRED T o
EASE OF COMPENSATION CIFFICUL" Y DIFF:CUTY

CCMMENTS STETT VAR IATIONS KEQUIA THROUTLE COSPOHEATTON 10 MAINTAN

ALTITUIE,

6. FLIGHT PATH CONTREG:

Intercept & o track] intermediate track TFinan trecx nlerzect B mi”al frack, Infermediate Irack F nal track

Slhde zath | Loczorer [Shide z3th] Logahizer € ide path Lecalizer Caze pa Lagaliger [Ghide path | _acovzer |[Gage paln| cecalirer
IFFICLTY S4LLEHT SLICUr HONE SLICHT EOHE SLIGKT SLIGHT GREAT REAT
PREC SI0N WD i ST TRALUD FATR

L

MM MUK ACCERTARLE ARIA<OUT
IF GREATER ThAN 2020 FEET

ALTIT UDE

COMMENTS CLGSE AVTENYLON REQULIED T Pl

& BSEAKDUT AND FLARE

EASE OF ARRESTING RATE OQF DESCENT
PRECISIZN DF 3TTHIN NG TCOLCHWDDwh POINT

IUMKENTS

TOCONTRIL TECAN QLE

COMMENTS F LIFFIIENT FROM A TNTEAMEDLATE 1300 S0 A

Las WiTH ELEVATOR AND Tk AERLRAE] FRRD AN v
VERTICA. SPIED WiITH TRRLET THANF LG APPEYARED T4
LEVER

8 LATZRAL ZIRECT OMAL CHARACTIRISTICZS
EFFECT ON F NA_ AS3ISSWEN ERCH

9 _FAS] CA.ECT ONABLE 77 ATURES

10 MOLT CRUECTICRABLE Fia” HES

W SCELLANEQUS

ED AT BOKS |

WrTo NG
MOTH THROTTLL,

WAS MALE. U PLE L]

PRIM&ETEY 415

w1 I

[EE

ToHFALL LORESCTICRS .

GVERCONTADL AS SENSLTIVLTY OF TALAR INCREASED.

THO
VERY 2003

HORE

XS TEAUT RERENTS

T TOLCHDOWN.

AR WAS RATID ENSATISFACTIRY —
e FTHAL APERIACH S
BECANST UF GOR ATTTTIDS

ACCEPTARLE W7,
T Wunly HRSUFATE T TRY akh LANS
TONTRL




CONFIGURATION 20 WINDIknats! CALM CONFIGURATION 20 WIND (knofs) 1o
FOGHT NJMBER 3-3 WIND SHEAR R FLIGHT NUMBER B3-2 W ND SHEAR MODERATE
PiLOT A ExXTERNAL TJRBULENCE ZEi0 PILGT EXTERNAL TURBULENCE NEGLIGIBLE HIGH
PILOT-RATING ¥ PILOT-RATING & LIGHT oW
CHARACTERISTIC ROGTS [+ o4 s [ .01 ] 953 ] CHARACTERISTIC ROSTS [ 4 g1 [ .00 | 01 | -,559
L . (A
* AIRCAAFT RESPONSE TC CONTROL INPUTS
ELEVATOR THALST _EvER ELEVATOR THRUST _LEVER
CONTROL SENSITIVITY WMpe: 0.7 tad/sec?ipmilZer=7.8 /e, Mg = 0,7 Crad/sec? /nfZar- 1.4 iti/se i)
R [ Final tnitiol i oo ' Tritol ] Fnal ¥ nol
RESPONSE “Goub | Too GREAT T ! SAT]SFACTOAY T0Q GREAT
2 EASE OF MAINTAINING CESIRED VELOCITIES
Vertical uriogity (ht Lorgifudingl velsciy (145 B ol velccily (AT
FLIGHT CONDITION TUwMET T TME TMT | VNT 1ME | T#C VMC MC | ImETT
TURBULENCE ouT . ouT TN Qu™. ouT | N CJT guT__|_ N
O FFICILTY "MODERATE |MDDEIATE [GREAT MODERATE MIUEKATE L GREAT G SLIGHT J5LleAt | [ §olgim
MAX WU UNDESIRED FLUSTUSTIONS | -10 to +6 _____knofs; . o Tpm o -107ro 45 Knots) 0K om

COMMENTS DIFFICULTY CUE TO
TURBULENGE AD _ARGE EFPECT ON

0N HEAVE

3 RESIDUAL OSCILLATORY CHARACTERISTICS

VERY SIOPPY PITCH ATTITURE CONTRIL.

TITC:H AN A MIDERATE RFFECT

A SLIGHT OUT OF TRLM ON ETEVATOR RESULTED 1N ENORMOUS PITCH
ATT TUDE C:ARGES. THE MOSE WAS [N CONSTANT MOTION AKD VERY
LNTENSE CONCENTAATION WAS REQUIRED TO MAINTALN AIRSPEED ON
AL RROA

r | “hER AT [~ T TRWPLITURE T FERIGD I~ paweing i
P Ch [ TARGE | MEtum | #ERQ 1
HEAVE I | ;
i SOURCE | [ SOURCE
EXCITATION : VATOR, T ! | | L
CONTROL - | ____ R
COMMENTS SIMPLE JIVERGENCE, A VERY SRORT FERTON OF INATTENTICN COULD
T LN ALAKMINGLY TARGE P[TCH ATTITUDE CHANGES.
4 CRANGE IN THRUST REQUIRED FCR 20° BAMNKEID TURNS
CHANGE AEQUIRED SMALL
EASE OF COMPENSATION )

COMMENTS :

5 FLIGHT PATH CONTROL

Prmem 8 inilial track[ Trlermediare fragk _F Trtercepl & mitiol Track]  ~fe-mediate Track Final track H
Glioe petn ] Locoiicer |Glide potr | Localizer |Gide path Gl.de path| Locahirer |Gide pofh | Localizer | Glide poth! Locolirer:
DIFFICJLTY { GHERT MODERATE SLIGHT | SLIGHT |FODERATE | SLIGHT | SLIGHT |MODBRATE
F
PRECISION : JERY POGR| BOIH : FALR ZALR 001 FAZR i FAIR PCOR .
MINIMUM ACCEPTABLE BREAKOUT aLT . TUDE
iF GREATER THON 200 FEET [ ___
COMMENTS OUT THE WIND AS A FUNCTLUN OF EETGHT WAS A PROBLEM.
ATELY 20% OF HEADING CHANGE WAS REQUIRED FROM START
6 BREAKOUT aND FiaRl
EASE OF ARRESTING RATE OF DESCENT TGREAT BFF LIy w0 CIFFICULTY]
PRECISION, OF ATTAMENG TOUCHDOWN POINT |4y socr | GOuD |
COMMER ™S LT WA3 IMPOSS|BLE T SELZCT THM DESIRES PITCH 8TTLTUDE FOR
THE FLANE STNCE THT DSCILLATURY CHARANTERLSTICS WERE VERY
BOTHERSOME.
7 CONTROL TECHMMIUE
COMMENTS IF DIFFERENT FROW
L&A€ W TH ELEVATOR &4ND
VEATICAL SPEED WITM THRUST
LEVER
B LATERAL DIRECTIONAL CHARACTERISTICS
EFFECT DN FINAL GSSESSMENT  ‘DDERATE, BRCAUSE 0F THE i IREAKOUT FORCE €11 e ntR

S LEAST QBJZCTICNABLE FIATLSES

13 #4057 QEJECTIONMABLE

I. MISCELL AMEQUS ILEATOR AHD RUDDE ¢ RS L

176

WHEN RATE DF MESCENT IRCREASED, THE NOSE SEEMED TG GUMS
NP, INTLUATING AN UNSTABE PITCHING MOMENT WITH ANGLE a7
ATTACK. “IMT3 TH ITSELF WAS NOT OVERLY BITHERSOME BUT

noA

MINOR TRIM ANNOYANCE,




CONFGURATION 20 w NDiknols) CONFIGURAT'ON WINE {Hngrs)
FLIGHT NUMABER L24- WIND SHE AR E FLIEHT NUWBER WIND SHEAR
PILOT B EXTERMA_ TURJULENIE PiLOT EXTERMAL TURBLLENCE
PILOT-RATING 8D FILIT-RATING
CHARACTERISTIC ROOTS [ pui [ -.oa oL CHARACTERISTIC ROOTS 77L7 _]
1 AIRCRAFT RESPONSE TG CONTROL INPUTS
e ELEVATOR THRUST LEWER ELEVATOR  _ THRUST LEVER
CONTROL SEMSITA/TY: 3 trodrsec?iin]dsr= 119 IR 3 : (rad et infZor= 1 7sgc2Min}
Final _mnal Final Tmibigl i € inal Iratia! i Finol
RESPONSE T TOETGRERT | SNTISTACTORY | SATISFACIORY . I 1
2 EASE OF MAINTAINING DES!RED VELGCITIES
" Lgrgitud nal velocily 11AS] Verhco' selocty (hY | ngruding_veloCily (LA31 werficol veloc by
FLIGHT CONDIT ON VML, NC TMC || wmC ] ML e | 3 Mz | 1wc
TURBLLENCE ..ot oL T ﬁ N G [out_1 . w i oLt ]
DFFICULTY PORERATE [Mpzrate [MODERATE |[ SLIGHT  [MODEMATE [MIDERA «l
ASRIMUM UNCESIRED FLUC TUATIONS Py «rofs a .

COMMENTS DLFFICULTY INE TG UNDERYTMG 24L00°0 TYPE OF O3CILEATLON
WHISH PORGZS - ATTENTLON T PITC- AND “FHCE SPEED.
3 RESIDJAL OSCILLA™QAY CHARACTERISTICS
[ AMPLITJDE * FERIDE | GAMPING | AMPLITLDE _{__ - _’ERIQP,,,,,,,Jr,J‘M'
PITCA | +UDERATE NG | MEGATIVE U 2BW) | -
RE&VE l 2 [ - - - L
souRce [ DEGREE o R -
EXCITAT 0N HRHDWY ] N
CONTRO. ZLEVATOR | EFFECTIVE Ti -
COMMENTS TUERR 15 & PIUCY ATTITHDS INSTABILITY AS WELL.
4 CmANGE IN TRRUST REQUIRED FOR 20° FA4NKED TUINS
CHANGE REQLIRED [ ] [ ]
EASE OF COMPENSATION [ DIFFCLLT Y] . DIFFCuTY]
COMMENTS MORE SIGNTFECANT S8UTR [5 ToAT ZITUH ENPHTE ARE
D 0 THRN.  THESE AN [E
USE CF THE SUPEIPOS[TIN
CHARACTERESTICS AND THE RESPON TO CONTRIL INBUTH.
SIMTLR EFPECTS RESU'T FrU¥ THRUST LNPUTS.
S FLIGHT PATH CONTRO.
tntercegt B wnlinl trach] Inlesmefate track Final Track intarcepl & ntial track]  (ntermediote Irack Final track
[Gtide pain | Locourar [Ghde path] Local.rer |G ide polh : Locobre” Ghde polh | Localizger |Ghde pats | Lechider | Gige patn] Locolizer
DIFFICULTY SLIGHT | SLIGRT | MOME MINE §°IGHT SLIGHT ‘ :
PRECISION LOGD G0l oo [ EATR b
MINIMUM ACCESTABLE BREASOUT ATITUDE
iF GREATER THAN 200 FEZET BECAUSE GORD TRACKTNG WAS AGH LEVED C
COMMENTS GZTDE PATH AND LOGALLZER CONTRGL 0f.  SPRE CONTADL GAVE
MIDEAATYE DIFFICUNTY TNTTIALLY.
6 BREAKQUT AND FLASE
EASE OF ARRESTING RATE OF DESCENT SRIET I T DEF CuLTY]
PRECISION DF ATTAIN NG TOUCHDOWN POINT L G0D
CCAWENTS . HEZIED 1O [MAYT MIRE THAN U'SLA ATTENTION To PITOH &TTITUSG-
1N DRDEK TO MATKTAIN 82K T4R KAEAKDIT
7 CONTRQL TECHNIGLE
COMMENTS F DIFFERERT <30M
tAS WITH ELEVATCR AND
VERTICAL SPEID WITH THRUST
LEVER
8 _ATERAL CIRECTIGNAL CHARACTERISTICS
EFFECT DN FNAL ASSZSSMENT
3 LEAST OB.ECTIONABLE FEATURES
10 MOST OBJECT-ONABLE FEATURES APPHNEIMATELY 10 §EC. 1TEh,

JITCH USCULLATION =

DTG MG MOEINTS T AL
A7 CAN ARD 0 LLAT LN,
1 PITEH SHAYMS CAN RESULT TMC INLESS ATTTTLDS
SELY MONTTOR RESPONSE TO ALEVATC @ INPUTS TOD
LARGE BECAUSE 211" APPARINT PITCH aTTITUDS DTYERGENCE

177



CONFIGURATION  glJ, WIND knals) 10 CONF.GURATION  RIL WIND {knals] 5

FLIGHT MUMBER 89-1 WIND SHEAR SMALL FLISHT NJWMBER 76-1 WIND SHEAR NECLIGTBLE
FILCT A EXTERNA_ TURBLLENCE NEGLIGTIBLE PILOT h EXTERMAL TURBU_ENCE VERY LIGHT
FiLOT-RATING 1 PILOT-RAT NG ac

CHARACTERISTC ROOTS [ o % | -Lusz | l.oet CHARACTERISTIC ROOTS -06 =38 | -1.052] 1,980

I AIRCRAFT RESPONSE 10 CONTROL INPLTS

ELEVATCR N THRUST LZVE, ! E_EVATLR ] o IrRUST TEvER

CONTROL SENSITIVITY [MEE 1. 04 frad/sectiin|[£aT=_ lS.Vu Wipg = 0,34 frad/sec® v/ 257 15,0 1t 75e %)

T~ ol na Tl 411 Finol In hol Firal Irtio’ ][ Ziror
RESPONSE - SATISFAGTORY [ SATISFACTOAY | SATISFAGTORY | SATISFACTORY SAT [SFACTORY TEFACTORY | SATISFACTORY |~ SATIEFACID

2 EASE OF MAINTAINING CESIRED VELOCITIES

Long.fugnal welocity [TAS] B Vertcal velocity (R} _ Lomguudngl velce ty (Tas) 7 Verlical_velocily [RT |
FL GMT CONDITIGN: VG 1 TMC TN C vWe IME 7 vMC IMC_ [ MC VME [T TIME TMC
TJRBULENCE 04T | o oot out [ ouT oJT N oot oot
DIFFICULTY T WONE | SLIGHT | SLIGHT SONE [ SLTGHT | sLIGnT SLIGHT | SLicAr | §.1CAT tﬁ.lﬁ‘f 3LITGH
MAXIMUM UNCESIRED FLICTUATIONS ¥5, <R krofs|| 9 k_ Tam = knals| U K
CMMENTS : (0D MIBEL, = ALRS GUT A LITTLE “uW DUAING LATTER PART € FLARE, DIN S70W DOWN TO 50 KNOTS,

DBF APPROALI, HUT 1 JUOTHAT THLE WAS A G
ROT A HANGLING QUALITIES URUHLEM.

155 =GHECK PROBILEL

3 RESIDUAL QSCILLATORY CHARACTERISTICS

_AMPTUBE T T FERIGD . . . _ PERIOD | DANPIRG

PITCH
HEAVE

EXTITAT ON
CONTRO-

CONMINTS

4 CHANGE IN THRUST REQUIRZS FOR 2C° BANKED TURNS

CHANGE REGJ-REC i [F=T¥ SHAL- o
ESSE UF COMPERSATION DIFFICALT~ W . . __DFficleY
COMWENTS
5 FLIGHT PaTk CONTROI
niercezt B ol trags] Inlermedate froes | Fral back in*ercep! & _nihal frack] infe-wediate frock Fungi frock
Lecaurer [Glide pot~ | Locahzer |G ide patn] Lozaleer | Gide path] Localirer [Ghide path | Lecalizer  Ghide pol~ Lccgliger
e 1
DIF=1CULTY HUNE MONE N MU INK HONE NUNE qORE ' NOKE V. SLIGHT ¥, SLIGHET
FRECISION b Coan [RUAR) [Eaen W L Goan Gaan 003 ean | goop

MINIMUM ACCEFTABLE BREAMOUT ALTITJOE
1 [

IF SREATER THAN 200 FEE o TuETT
CUMMENTS HAD TG WX RDER BUT FERFORMANCE WAS GUOU.  LCTS OF

AUNTROL ACTIVITY,

& BREAKGUT ANZ FL&RE

E4SE OF ARRESTNG RATE OF DESCEMRT
PRECSICN QF ATTAINING TOUCHCOWR POINT

RATE ~ FEICUCTY
AW DURING TAANSLTICN {30 <NOTS) - HAD Tu PLICH
XAN AND KEDMCE AATE OF DESCENT AT SAMI TIME. L DID
PHECISE DONTHOL CF RATE OF DESCENT AT FOUCHLOWN,
SUSELCTED A SLIGHT TENUGENCY TOWazUS A PLFCAANEAVE P[0 AT
FOUUHEDWN |

COMMER ™S

7 OCONTROL TECHWD.

COMMENTS F CIFFERENT FRAOM
| &5 WiTH ELE¥ATOR AMND
VERTICA. SPEID WITH THRLST
LEVER

8 LATERAL OCIRCCT ONAL CHARAUTERISTICS

E=FECT QN FINAL ASSESSMINT

RE

o

LEAST QRJECTIONABLE FEATURES

TREL STARTLITY,

T TURER,,

(D MCST DBLECT-DNAELE FCAINSZS

oM SCELANEGLS VIRRATION ENVIRUHMENT W1T:4 504 BIHIND SAUSED a WIGAER
OF PHYSTOLOGICAL CONCHIN AND ACTIViTY. - ool
oA ZNTATTON TENDEMIY 1N £ JIRZIMSTANCES
1, [H MY LUST MADE Mi WART 70 TASR OVER WTTH
WSPITE T TANCHLNG P WANCE WAl g A0

178



CONFIGURATION  RL-ZL  WIND(knats! CONFIGURATION RI-2L  WIND!knots) 10-15
FLIGHT NUMBEA 71-3 WIND SHEAR F_IGHT NUM3ER 91-i WiND SHEAR »SMALL
P LOT A £XTERNAL TJRBULENCE PILOT B EXTERNAL TURBULENCE  LIGHT
PILOT-RATING 3 PLOT-R&™NG 4k
CHARACTERISTIC ROQTS _.08 T 1 gé,l L.05i ? CHARGETERISTIC RCOTS ‘ Lok I Y 1.06% | 1.051
U AIRCRAFT RESPGNSE TGO CGNTRCL 'NPUTS
I ELEVAIOR THALST EVER E_EUATOR [~ _T4RUST LEVER
CONTROL SENSITIVITY: | trod/sectismfZET=15.0 i sec?) Meg 0,34 Trad fsec? ) fin] 25~ 7 15.0 (1/sectiir
Tamel Finai il . Finat Init ol Funol | taual T Fonal
RESPONSE SATISFACIORY |, SATISFACTORY || SATISFACTURY | SATTSFACTOAY . T0U CREAT B2y SATISFACTIRY | SATTS FAGTORY
2 EASE OF MAINTAINING DESIRED VELCCITIES
Long fuainel velotity [TAS] . Wrhcal velgnty try Congiiudi~al velorify [TASE G E!_v_e\'*cw!;ﬂhl
FLIGH™ CONDITION WRE T IMe T 1M C A T T [ T I X SRR 1. o S T mc
TURBJLENCE: outr | outr__ | N oul | ou _ou~ In Jr T
JIFFISYLTY SLJGHT | SLIGNT | S_IGHT SLIGHT | SLIGHT SLIGIT 5 LIGHT SL[u'|T SLIGHT SLth'r
MBXIMUM UNDES REQ FLLCTUATIONS [ =5 _knats £100 7 Knors| o o
COMMENTS A - . LAVE KEE o —— ;e ') CROSS-GHECK, (2) THERE APPRARED TO
TEE PITUH ATTITUDS HGLDING COULD AVE KEEN MORE FIRM TO CIFFICULTY DUE TC: {11 CROSS-GHECK, A

ALLEVEIATE THLS ASPZCT OF THE WOHKLUOAD.

3 RESIDUAL OSCLLATORY CHARACTERISTICS

[~ EMPLrrune T TTTRERIGE. CCAMPING

PiTON | P | _

HEAVE | 25RO |

— SOURCE

£XC TANICN

ONTHOL T
COMME NS

4 CHANGE IN THRUST REQUIREC FOR 20° BAMKED TURMKS

CHANGE REGUIRED

EASE OF COMFPENSATION

O FFIZA

v

BE A TLONG FERIOD STEED OSCTLLATION,
PIINT THDUCED, (3}
LEFICTS .

BUT 3T WAS PROBABLY

HEIGHT COKTROL, PADBABLY DUE TQ WIND

B

4( f@iM’.M'__|
N —

TEF4FE APPEARED TO BE & LANG

ZROBALLY FI1LGT [NDI

Cerrcu i

PERIOD SPEED DSCLLLATION -

[ ntercapt A mihiz_track

intermediate Track

Fina t-ack

LOMMENTS
A FLIGHT PATH ZONTROL

tercept B r ol 1-0ck[ Atermed ate f-ack Fing' frack |
5iide path | Localgr (Chide path a-n [ “orol zer I

DIFFICULTY RORE KON SLIGHT , SLLGNT

FRECISION [y 03 _l T Gown

MINMLM ACCEPTABLE BREASGUT ALTITLOE

If GREATER THAN 200 FEET

COMMENTS THIS WAS TR LRST APEAACH GF 'uu oL 5]

TLUWN DN THTS FLIC

FITCH AT

o

BREALOLT anD FLARE

EASE OF ARREST™ING RATL OF CESZENT
PRECSION OF ATTAINING TULCHDOWN POINT

TOMMENTS

T OCONTROL TECHWGUE
COMMENT™E 17 OFTERENT FROMW
| 4% wiTH ELEVATUR aNd
YERTICAL SPIED WITH THRLET

LEY:
B LATESAL RECTONAIL CHARACTER S7ICT
EFFECT ON F Na_ ASSESSMEN ™ S
9 LEAST OB.ECTIONABLE FEATURESY

YOST CBUECTIONABIE FI 4’ RES

N SCELLAR TOLE

T, ™
N OTLENCE AR

b s
AWILTE

A1) WAS

Shde poin| . ocazer [Ghge path

Localzer [Ghde path] Locohzer

MGHE TUINE SEIG-T

MINE SL1GHT SLIGHT

(S 410) &1 00U

FATR FATR

FATH S LOCD

DTFFTCULTY LU
WU GRANTENT,

TO BEING THE FL

RST MO

L FLOWN 1IN A& STHROKG

DIFFICL_TY

HAb 10 FATS OF AT AN HELD 2T TC TOUCHDOWN -
SELTOE LD 7T A SGHT IIEAYE PLOY T CSED COLLECTIVE
FOARRRET JRECISELY.

MCRT, INTHG BEIOW T0a pFo .

Wi PITH L STARILLTY, 307 INITIAL ESPOR. TOD FAST

Pel TIME LONSUANT BN PITCL A LITTLE TOU 5HORT - COULD
PhAes T LIKR IT Tmodon,

"ALE LF I SCENT TRACLING NEZ DS SuM PRACTICE - APPAENT
T RG] AT DAMIING Y




WIND(krots?
WND SKEZAR
EXTERNA. TURBU

CONFIGURATION  R1-2L
FLIGHT NUMBER 52-1
eieT A
FILOT-RAT NG 5%

SHMALL

WENCE LIGHT

CONFIGLRATION  RL-11,
FLIGHT NJMBER §l-1
PWAaT i
BILOT- RATING 8

WIND [kpots)
WIND SHEAR

CALM
HEGLIGIBLE

CXTERNAL TURBULEMIE NEGLIGIBLE

CHARACTERISTIC ROOTS TR ey [ -l-OG*T 1,031 ¢ CHARACTERISTIC RODTS TR L -j-:u 1-0__!_{__
- AIRCRAFT RESPONSE TO CONTROL INPUTS
ELEVATOR THRUST LEVER OR__. i
CONTROL SENSITIVITY MaE* 0,34 trad/sec?i/ie|[ 2577 150 /e nl (rad fses? 31 11 /5ec2Vin
T < ne Imiig [ Final . mtat Tins Irutial Firal
RESPONSE: SATI3FACTORT. | SATISFACTORY § SATISFACTORY | SATISFACTRY _SATTSFACTORY TOO _GREAT 0 SHALL | 700 GREAT _
2 EASE OF MAINTAINING DESIRED VELOCITES
Lang fudinal_velocity [1AS] . verhcal veionity (A [ orgitudinol velicty iTA57 . vertical uemcﬁ, :n’)"
FLIGHT COND TION. vl [ 1WE THC vme | iwg ‘ .w_
TURBULENCE out | cor N cor_ ] Iy uT
DIFFICULTY SLIGTL | SLIGAT |MODERATE || SiloHr | JERATE | SL[L.IIT MODERATE ..REA‘F_
MAXIMUM UNOES'RED FLUCTUATIONS Y nols| +100 kroly 3050 T frmy

COMMENTS AS TIE ALRSPEED DECREALES ., A4 AATLE OF DS

CLENT BUILDS 8UT

DIFFICULTY DKL TO BEING ON BACKSIDE OFf POWER UEQUIRED CURVE.

THERE I% NOT THE TMMEDLA’ CHOYTTOM FALLING OUT' FIELING OF
50ME MDOELS .
3 RES CUAL OSCILLATCRY CHARACZTEAISTICS
AHAPLITUDE | PER OC T DAMPING 1 [ AMFLITUDE PERICOD TLAMPING
PITCH | o [ ZER0 EDLLE THIGH
HEAVE L | ] L. AERY ] ]
T stuReE o
EXCITA™ION R - . -
CONTROL . o _ L R .
COMMENTS PLTCE DYNAMICS WERZ u60b.
4 CHANGE 1N THALST REQURIZ FOR 20° AANKED TURNS
CHANGE REQURED T SMALL i
ZASE OF COMPENTATION SLAGHY CIFFICUCT 7|
TOMMENTS UK A5 LING AS ALKSPEEN L[5 HZLD, ATASPEED CONTROL WaS REASDONABLY 410D LN LURNS BZCAUSE
PITCH DVNAMICS WERR GO0,
5 FLUIGHT PATH CONTSOL
[ntercect B mitial tragk] Inlermedate froga Firal_troch Tete-cepl & mtol trata] _tnlermed.-aie track track
Glide pat™ ~ vecoiger [GNde poin | Locahzer [Ghae salk | Lozabger Gide poth] tocatirer [Girde porh [ Eccalizer Locai zer
D:FFICL.TY NONE MOKE | S.06WT_ | MGNE [PODIRATE | SLIGHT »SLIGHY | MODERATE|MOSERATE =~ GREAT - GREAT
i
PREC S1ON oD Genn FALR o0 ey FATR FAIR PO0R POGH | YERY POORIVERY PoON
. ~ - I A Bt
MIN#JM ACCEPTABLE BREAKZUT A_TITUDE
If GHEATER THAN 00 FEET s =301 |
COMMENTS BUSIHG THE FLNAL STAGES (APPREX. 500 E APPROACH, A3 CILDT'S CALN INCREASZES NFAR FLNAL PORTISN OF APPROACH,
THE AIRSPEED TNRAFASED TO ARDTND 6f KN i THE RATE OF HE DVERCONTROLS AND JIENCE [.4.5. A¥D VERTICAL YELOCITY
BESCENT BECAEASED LEAYING US ITLOH OF THE GLIDE PATH, FXCIRSTINS [NCREASE., THIS *“E4DS 70 LARGE AND TREQUENT
POHER [MPHITS,
B BREAKCUT aND FLARE
EASE OF ARRESTNG RATE OF CESCENT LT Y] CIFFICITY,
PREZISION ZF AT AINIAG TOUCHDDWN POINT L i
COMMENTS ALRSPLED, WAS _OW,
7 CORMTRIL TECHN QUE
COMMENTS iF QIFFERENT FROM i O ATRSPZED A B -1 SUCCESSFULLY
TAS WITH ELEVATOR AND ' FESPRED AR B0KER 20T RAT T0D :
VERTICAL SPEED wWiTk THRUST
LEVER
8 LATERAL DIRECTIONAL CHARACTERIST:CS
EFFECT 3N FINAL 3SSESSWENT
9 LEAST QBJECTIONA CCHODVNAMICS .
10 WOST CBJEITICRABLE FEAT.AES 100 MU THIPLIRG BITWIEN ALRSPADD AND YT (AT, GF ATRSPEED AND VERTICAL SPEED NOI

3

v MISTEL L ANEDUS

AL, ADPEOACH -

LAYGE THRUST

INPUTSE



CONFIGURAT

FLIGHT NUMBER 101-3
B

WINDiknots ) La
WIND SHEAR SMALL

IDN - Al-3L

WINE {knots)
WIND SHEAR
EXTERNAL TURBULENCE

CONF-GJRATION
FLIGHT WUMBER

21LaT EXTEANAL TURBLLEMNZE LIGHT FILET
SILOT-RATING  4%C PILST RATING
CHARAZTERISTIC ROOTS [ g1e | 11 | -L.bas [ 1031 J CHARACTER STIC ROOTS [ [ ]
| AIRCRAFT RESPONSE TQ CONTROL INPUTS
"ELEVATGR. e THRUST LEVER ELEVATCR T UTIYRUST LEVER -
CONTROL SENSITIV-TY Mag= 0,34 irad sec)/inl[287° 15.0 (1 /sec?in) . Lrad fsec? )/in] (I /5eciiin
Initial Fingl : el ] gl i irat-nl Final Final ]
RESPONSE ACTORY )| SATISFACTOAY | SATISFACTORY | i
2 EASE OF MNTANING DESIRED VELOCITIES
Tonguudiral veloCTy (1 ARG varlical velocily " Longiludiral velceity (1A5) Verhico_velooily [AY !
FLIGHT CONDITIGN VIMC | IMC_ ] TMC P VWT | IMc T™Me VRE ] IMCc ] TmE
TLREULENCE out | But  § W _ ]| _ouT Qut 03T __ our J N ouT | oot | N
JIFFICULTY L. sLIGHT | _SLIcyT J| SLIGAT  STIGNT | SLIGHT - - I S
MLXiMUM UNDESIREQ FLUCTUATIONS 4 knols 20U fpm [ oo L _ . L
COMMENTS BIFFICULTY OUE TO HETCHT RESFPONSE TU CUNTROL INPUT3 BELNG
A LITTLZ SLOW. ALSD 30ME NORMAL POKCE DUE TO AIRSPERD
CHANGES ,
3 RESIDUAL OSCILLATORY CHARACTEIRISTICS
[ AMPLITIOE T FERIOC DARP NG l T TAWPL TLDE | PERIQD
PITCH ZERD 1 o |
HEAVE C ZERG _ [ [ -
[ ~SDURCE T [ SOURCE i ToEGREL T
EXCITATION . ] | - e
CONTROL . | T i )
COMMENTS
4 CHANGE N THRUST REQUIREC FOR 20° BANKED TURNS
CHANGE REQUIRED [FFALL I | e
SE OF COMPENSAT ON ST1ENT OFFICALTY OIFFICLLTY
SOMMEN TS
5 FLIGHT PAT~ CONTROL
I~tercept B nihe track[ Inlermedumle track Final track Interceal & intiat track;  Inlermediote Irack Final track !
Gliae path | cacalizer [Glide poth | tocalirer |G ide palh | Localieer Glide porr] Locolizer [Gide patn " Loge yeer | Glide pofn  Locolizer
T 1
CIFFICULTY SLIGHT | SLIGHT | SLIGHT | SLIGHT | SLIsT | sulowT ) |
PRECISIGN FAIR FALR FALK FAIR FALR FALR J
MINMUM ACCEPTABLE B3IFAKOUT A_TITJDE
IF GREATER THAN 200 FEET [eE__ ] M
COMMERTS RROKE OUT AT 150 KT. REASON FOR DIFFICULTY UNKMOWN, SPRED
CONTROL NOT AS GOCLD AS MICHT HAYE REEN EXPECTED WITN THLS
LARGE AMDUNT OF ATTTTUDE STABILITY, ZERHAPS SPEED CHANGES
WERE DUE TO THRUST [NFUTS,
6 ZSREAKOUT &ND FLARE
EASE DF ARRESTING RATE OF CESCENT SLEGET CIFFICULTY]
PRECISION OF ATTAINING TOUCHDOWN POINT | Farrsnbon ) ]
COMMENTS
7 CONTROL TECHN JUE
COMMENTS IF DIFFERENT FROM

LAS WITH ELEVATOR ahD
VEATICAL SPEED WITH THARUST
LEVER

B8 LATEARAL DIRECTIONAL CHASACTERISTICS

EFFECT OY FINAL ASSESSMENT

9 LEAST OBJECTIONABLE FEATLRES

10

MIST OEJECT-ONABLE FEATURES

MISCELLANEQUS

KONF

COOD PLTCH STARILLTY SUT oo GO0l (TiMe
CUNSTAKT TOO SHORT AND GEARINC OF STICK
TU PITCH ALTITUDE TOO MT5E) .

NOTICEABLE PITCHLNG MOMENT SUE TO TURIST
CHANGES (1 THINK THAT AFTER SEETNG MODEL
KRS AT THE SPEZD AND BETGHT OONTHUL
PROBLEMS ON LESGENT L LAAGELY DUE TO
THIS},

ELIVATDH UONTROL FOR!
LEVEL OF PITCH STABILT
GHAMGE PLTZH ATTIZUDE AND UENGE SPEED,

8l



CONFIGURAT:ON A4
FLIGH! WJWBER 61-2
SILOT A

PILOT-RATING 3

WINCiknats!
WKL SHEAR :
EXTERNAL *JRAU_ENCE -1GTL

5

NEGLL1GIBLE

CONFIGURATION B4 WIND (b
FLIGHT NUMBER 48-1
PILOT ¢

PILDT-RATING 3

nargt

WIND SHEAR
EXTERNAL TURBULENCE

15

HECLIGIELE

MO DERATE

CHARACTERISTIZ ROOTS [ _ o0 | _ a7 | -1.06t  Loai CHARACTERISTIC ROOTS [ 4y .60 |-1.ost | 1.081
I ARCRAFT RESPONSE TO CONTROL INFUTS
- £ EYAICR ] TR 5" [TWER . ELEATOR THRUST TFVER
CONTROL SENSITIVITY BE0.0% irad/sec [Be7: 5.0 [Map =d. 5% (od/sec? )nZpy- 11,9 (tt/5ec?) o
H Inimal T Frat i at l L Fu Tn tial Final il T T Feal
RESPONSE AT ISE GA 08y |IGATISFACTORY | SATISFACTORY SATISFACTORY |SATISFACTORY |SATISFACTURY _|3ATISFACTORY
2 EASE OF MAINTAIN NG DESIRED VELOCITIES
ol velacily [[AST T Verhical veloeity (R Congitudiral_vetooity [1ASH VerTicol welge fy (h )
FLIGHT CONDITION it T M T | WMC ] W vmC Mc, T T IMC [TTWMC |
TURBULENCE : cut [ out_ ™ ouT QT iF Joer” QuT [T | TV
DIFFICULTY SLIGHT | SLIGHT  _3LIGRT | SLIGHT  1SLIGNT _[sLIG SLIGHT | SLIGHT _SLIGHT | SLygwT 3
MAXIMUM GNDESRED FLUCTUATONS [T " knets| . o ~5 . knors| $ 300 _ . fem
COMMENTS DEVELGPED SINK RATE ON TURNING ON TU LOCALTZER - RATHER
SLOW TO CORRECT WHILE MAINTAINING AJRSPEED
3 RESIDUAL OSCILLATORY CHARACTERISTICS
FERIOD AN PG # ]
PITCH -
HEAVE i
_ ~ mEGRER T _CEGREF ;
EXCITATION o L | o
CONTROL - 1 - _ i T
KO MOTICEABLE LOMGITUDINAL USCILLATORY BEHAVIOUR
LOMMENTS
A THANGE N THARGST REQUIRED FOR 20° HAMRED TURNS
CHANGE REGUIRED [MODARATE
EASE OF COMPERSATICN [ENE TR DIFF.CuLTY
COMME NTS CIFF CITY "0 DETECT EARLY ANY SINK TENDENCY
S FLIGHT PATH CONTRCL

OFF.CULTY

PREC SION

MILIMUM ACCEPTABLE BREAKZUT

T GREATER "HAN FOOFFET

COMNENTS

[nteccepl B in ‘il trace  Tioimedats frack | Fen rock |
5 de path | Localzer |C [Gude parnfisconeer ;
RONE SLLUHT HIGERATE|  $LICHT

SO0 VEKY RO GO0D
ALTI U

[ THINK THAT _

AFPROACH U

BEEN 30 PLEASSNT aMD, Al AKOUND 500 ft., |
PATHE T TOO0 RIGH FOR A COMPORTABL:
TRUC FULNTY
b IREAKOUT AN ¥ AL
EASE CF AYKESTING RATE OF JESCENT i.‘-(lnhjp\'f‘f
PRECSION OF ATTAINNG TQUCAISWSN POIRT T Po0R
COMMENTS: LM ® 5
7oRiNT TEChIGLL
COMMENTS F CIFFEREMT -30M
SAS WITH ELEVATCH 2nn
WERHILAL SPEZD WiTH THRJS!
LEFR
8 LATERLL ZIRTCTICKAL CHARACTERIST:
EFFECT O F A ASSISSMENT HUHE
S LEAST OBLECTIONABLE FERATURES
10 MOET OBJECTIONABLE “F 61 _PES
1 THIS 1S THE “1BST MODZL THAT 1 HAYS
THE: 1 LLYOOLLD LEARN T #

OVER CONSIDINT S1INCE THE MILEL KAl
L5T TIE GL1DE

THE

[atzrcept & i3l frack] Int, i _ fmal trock
Ghde patn| . ccazer |Girae poth | _ocal per [ Ghde cath] Localizer
SLIGHT | SLIGHT SLIGHT SLIGHT | MODERATE | SLICHT
Falk AlR [£8ER] el BAIR GO0D

O DFFCATY
SMALL:  UIFFICP.T TO ASSESS, BUT TENDEMGY TU UNDERBANK

A-LH MAKTNG LARUE ADING CHAR

PROBAELY GUBSI
FONGITUDINAL AN

AR,
LATERAL

SVATUR POICES
AL, X FATTVELY PLEASANT
CUNS IDERADLLE SONIENT

GES .

MDEL

E T HIGH AND Zi3P_ACKMENTS T
T ST L w®
ATLUN T FLY TASK WITH PAEC1SIUN

ALK CF HARMIHY BETWEEN
PiRZCTIONA . CUHTROLS

B

UIKES



CONFIGURATION  R4L W ND{knolss lo-135 CONEIGJRATION  RAL WINC {knors) 15-20

FLIGHT NUMBER 38-L WIND SHEAR FLIGMT NUMBER 40-1 WINI SHEAR MODERATE
PILCT B EXTERNA. TURAU_ENCE PILO™ n EXTERNAL TURBULENCE MODERATE
FILOT-RATING ic FILZT-RATING 34

cHaracTERISTIC RCOTs [ Cai | a2 Lost | 1081 ) CHARACTER.STIC ROOTS | 4 | -62 [ 1.06 1.06%

AIRCRAFT SESPONSE TS CORTROL INFUTS

. ELLvaToR THRLSY EVER | T TTE_EvAIOR THRUST LEVER
CONTRO. SENSITIVITY: MEE® 0,39 (rog7sec D m|[FET= L35 i s n d9.34 irza fsecl 1int2 1.9 {f1/5ecZ) )
Tnuiok : F nal In-ia Fina . U T )i Firal i Inuteal | Fno ]
RESPONSE SLIGHTLY GREAT] SATISFACTORY | SATISCAGIORY  SATISFACTORY. [SATLizacrory | saTiseacTosy | SLIGHTLY SHALL ST:GHTLY GREAT

2 EASE OF MAINTAIN'NG DESIREC vELOGITIES

Lengitudimal_velocdy L1A5] Verfwal velocty (A} T __Lomaitudinel velgriiy (TRE]" T verbral _velociy [h)
FLIGHT CONDITION T [ TMc [ _¥mWmc [ TMZ J ImMC 1 v MC _IMC [ IMC |j WM< J
TURBJLENGE [_ouT out | N our [ edt [ N Tevt [ out T im DUt Tout
CIFFICULTY NONE | WONE NONE woue ] myxe SLIGH] SLICHT | MODER DERATE 1} -SLIGHT .» SLIGHT |MODERATY |
MATIMUM UNOESIRED FLUCTUGTIONS S #nots| 2200 fpm, +8, -10 B kncts) 100 fpm
COMMENTS : CRABLE ESPONSE [N 4EAVE T. TURBULENCE - DLD NoT ATTITUDE CONTHOL PUOR DUE TO LACK O PILOT PROFLCIENCY,
PT 7O OONTROL KATE F DESCENT FOR TUMBULENCE UYEA-CONTROL TN POWES
UPSETS. TLZ 2200 fpn F 15 NOT MEANIHGYIL,
2 RESIDUAL  OSCILLATCRY CHARACTERISTICS
[ amPLTubE ] FERIOD ] TAMFING [ amPCITubeE PERIOD T DAMPING
P.7CH y e . [ skALL MEDIUM _
HEAVE 1. _ZERe
[ souRce T — _
EXZITATION ! I o
CONTROL N ~ f B B
COMMENTS WU PID TENDENCY

4 CAANGE N THRUST REQUIRELC FOR 20° BANKED TURNS

CHAMGE RESUIRED NEL o LB N
TASE CF CUOMPENSAT ON L]

- MEAATE
OFFIZATY M3 B AT <

COMMERTS Qi FLCULTY DUE To OWERCONTHOL

FLIGHT PAT- CONTROL

w

Irrercept B mibio track| nfermedimte Irock Fine rock atarzect 8 nfal track] Intecmediale frack Finai leach
Ghze poth ] Loca.rer [Ghde potn | Locohzer Gloe parh [ acalizer Shide poth| . ocalizer [Ghide path [ Locslizer  Ghde path| Localizer
OFFICULTY NUBE NONE SONE NUNZ SLLGH 5LILRT [t NONE SLILHY 5LLIGAT GREAT GEEAT
p T R s Falk o I ‘
PRECISION ] Lenn LG [t S " o PRy FALR FALR ‘ POCR POOR
MiNIMUM ACCEPTABLE BREAKOUT A, T TUBE
F GREGTER THAN 200 FEET X o

COMMENTS FIZST MRIDEL 0 A - POSSIKLE JIND S:lA1 BUT TS WAS Koo DISPTCULTY FROBABLY DUZ T PRIAT'S AW PROFICTENCY
A FACTUR IN THE RATLN.- WPIPLED WTITIL HLGH WIND AND WIND SHEaR

& BREAKOUT AND FLARE

EASE OF ARRESTING RATE OF DESCENT Foaplal
PREC'SION OF ATTAINING TOUCHDOWN B3I HI S

[ EFICLT ] M0
i FALR

COMMERNTS . 3 ED TC FIC A BT IN THE FL

GHT .

L WLT EEPEDT TO THRLE1

? CCANTRGL TECHNIQLE
COMMER™S F DIFFERENT FROM
Tas WITH ELEVATOR AND
VERTICAL SPZED wiTH THRUST
LEVER
8 LATERAL D RECT:OMAL CHARAGCTZS £THIS

EFFECT ON FiNG. ASSCSSWENT AGKE NONE

9 LEAST OZJECTIONABLE FEAT_RES STATLCALLY 5Tashl - HoT As MO ATT-RT UR GOUIE TIARIING ALL AXES.
ETRED T 1Tl ST N

W0 MAOST DEJECT ONABLE FEATURES

CERESPONSE HET NUT dalr CVF U0N] i
e UPSETS B TCE s 41T PanFgl

TENUENCY BELOW 500 ft FilOBABLY P?1LAT
Y is ST Lo

S NIT DLSFTLGLY EITRNTHY
RO T WEKIT, FOR THE MOST
LD © BT 5OMT ATTEMET,
T UM 0L W .
1 ¥ SCELLANEQUS L ESATUR TN BaLh IO CAST. HALL LT WAS HOT A BAD GONFIGUMATION, T (2SS MOST of

PO PERECAMANCE CAN BE BLAMEN CN PLLOT PROLCLENGY.
2 AL NT KIOWH CF TS5 PROJECT FOR




| BIRCRAFT RESPONSE

2 EASE

CONTROL SENSITRATY
RESPONSE

OF MA-NTA NING
FLIGHT CONDITICN
TURBLLENZE
DIFFICLLTY

MaxiW.id LHNDESIRED FLUCTULT-ONS

TOMMENTS

TG CONTROL

CONFIGURATION  AdL
FUIGHT NJMBER ?‘lu
PILOT

PILOT-RATING 5

WINO[knats! CALM
WIND SHEAR HEGLIGTBLE
EXTERMAL TURBL_ENCE NECLIGIBLE

CHARACTERISTC ROOTS [T gg

INPLTS

WING tknors] 5
WIND SHEAR
EXTERNA. TURBJLENCE

CONFIGURATION  AdL
FLIGHT NUMBER 80 2
PIL2T

PI_OT-RATING 555

CHARACTERISTIC ROOTS

it fsect)| wr

i - i nat Final
[SATTSFAGTORY [SATIS FACTORY  JSATISFACTORY _|SATISFACTCRY

DZSIRED WELOCTIES

Agf_ T

LT I F g

&

al veioc Ty [

Cangrluding_ve ocn, TTAS] [ verical mcc'.'ny TF] "'_"._qng.uu N
VM ] MG IM" VMG IMC_ T TwmC VT _
oy ouT auT Gyt N [_ouT
oM: sa,[r. iT \nnm.m-' mr.r: NONE__ KUNE
"oty Tom|

DN THE THIRE 4PEROACH, THE TURBUTENCE SERMED T0 HE MORE OF
A PROBLEM, AND THIS RERLLTED 1M AIRSPEEDL EXCURSTONS.

3 RESIDUAL QSCILLATORY CHARACTERISTICS

4 CHANGE

wn

=4

210K
HEAVE

ExXC.TATION -
CONTROL

COMMENTS

1N THRUST REJQUREZ

CHONGE REGURED
ZASE OF COMPENSAT ON

COMNENTS

FLIGHT PATH CONTROL

DIFFICULTY

PRECISION

MINIMUM ACCEPTABLE BREAOUT
IF GREATER THAN 200 FEE™

COMMENTS

EREAAOUT AND FLARE

Z4SE OF GRRESTING RATE

COMMENTS -

CONTROL TECHMIQUE
COMMENTS |7 0.FFEIRENT FROM
LAS wiTH ELEVATOR AND
VERTICA_ SPEED WITH THRLET
LEVER

SATERAL DIRECTIGNA.

ZFFECT Oh FINAL ASSESSMENT

CEAST CH.VECTIONGBLE

MOST

VISCELLANEOUS

OF DESCENT
PRECISICN OF ATTAIN'NG TZUCHDOWN POINT

TTATURES

T TFERIDS | GANPING " TAMPLITUZE TFERIOD TDAMPING
SHORT W SHAL] T stHoRT
I | MODERATE | SWORT i
GOURCE . TCEGREE f
ELEVATOR TUBULENGE KIDFRATELY ELEVATOR, THRUST LI
- - I I [ELEVATOR,  TRRLST LEVER
THE TIMBULENCE CAVE BUMPS THAT SEFMED T9) START A FEW CVCLES COULD BE EXCTTED LN THE LANDING AND FLARE MANOEUVRE.

©F THE OSCILLATION GOING, BUT THE MOST SEVERE EXCITATION
OCCURKER WHEN LEVELLING OFF AL TRI END OF THE APFROACH,
TITS TS5 A FEATCRE THAT MAY BE IEARNABLE BUT 11 WAS TIE
UECLDING FACTOK IN DE-RATING THE MODEL.

FGR 207 BANMKED TURNS

SMALL C
No_ T _OFFICLLTY

L.

“niTol frock]Infer mediate {-ack —l Foal_track
| Losalizer G Gde pa nl Lacolizer 'Glde pa‘h [ Locahze:
SLIGHT  WOWE SLIGHT

_| Grop

SLLGHT

~ FATR __GCICD

ALT TUDE

ASSESSMENT ARCVE 13 FOK LAST ABPRUALCE,

DERAT —
VERY PUGR

SEE SECTION #3,

T OIFFIRLT vl

CHASACTERIST LS

SMatl

THE PITCH ATTITUI
MALNTAIRING ALRSD

CONTROL WAS & LREAT WELP 1N
S0 BUT 1 WAS DEGRADED BY

(11 THE DSCILLATDRY PROBLIMS,
£7) TIE WIOUFREMENT Tei THIM. THIS WAS MOT &
AFAL PROBLEM SINCE TT wAS LI<T TRIMMING A1WSPEED.

OBJECT ONAELE FEATURES

MOIDEL WAS FUTWN TWICE WITH APPROACH VEATFLNG
OF 29 AND THEN WiTH 049°,

Inlercept B imitaf rack] Inlermediote tetck | Fmol frack
G.ize polh] Loraiizer |Ghde zain | Local rer | Glide path] Localizer

> §LICHT NUNE NONE
k‘ 00D | cand GOCT !

DIRFL TY ON LOCALLZER ™IE To WIND SHEAR BUT, ONCE
RECOGNIZED, TT CAUSED NI REAL PROBLEM - T D[D WNCT AFFECT
RATTN THE BREAKGUT 4E1GHT WAS CHRSEN TO ERABLE GOOD
STEADY STATE CONDITIONS TO RE ESTABLISHED FOR TUCHDOWN,

E ) DIFFICULTY,

P.L.0. TENDENCY DURING FLA - RAD TO ESTABLISH A GLTJE
PATH WHICA HAD A REASONABLE RATE OF DESCENT WHICH €OLLD THEN
85 CARRIED RLGNT Ol TO TOUCH DOWN. ATTEMPTS TO ARREST RATE
{F DESCENT SHOULD NOT BE MADE,

NONE

WORKZOAD ON DESCENT WERY LOW - CO0D PLTCH ATTITUDE AND
ANGIE OF ATTACK STABILITY EVEM (N TURRULENGE. aur. 1
SUSPEST THAT LOOP i5 TOO TIOHT 0N ANGLE OF ATTACK,

DEFIRITE  PIO TEMDENGY NEAR CAQUND AND SOME I[N AFR MR
MUDERATE SIZED, FAST PI'TS .

SENSLTIVITY OK ELZVATOR COULD BE HEDUCED - 30%. VERY
GUOD MIDEL ON GLIDE PAT4 TESTS - CLIDE PATI RATING 3B
LT PID TEWDENCY NOT 1000 AS IT CAUSRR AN ABNORMAT.
(BUT FEASTBLE) LANDIM; TEUHHTQUE



COMFIGURATION  AdL
FLIGHT NUMBER a] L

PILET

WinD(knotsi [k
WND SHEAR SMALL
EXTERNAL TUIRBULENCE LIGHT

FOT-RATING Qc

WIND (knots) 0
winD SHEAR WEGLIGIBLE
EXTEANA. TJRBULENCE NEGLLGTBLE

CONF'GURATION  A&L
FLIGH® NUMBER 96-1
PILDT [
2ILOT-RATING 5

ZHARACTERISTIC RDOTS o6 | -8z | 1.os* ! Loet CHARACTERIST'C ROSTS 04 | .62 LO6E | L.ost
2 . i
1. AIRCRAFT RESPONSE TO CONTAOL INPUTS
[ ELEVATOR THRIST LEVER ELEVATOR THRUST LEWER
CONTROL SENSITIVITY: ‘»Aaz ¢rau/se:w.~?sr'ls (41 /e Mgp = 9. {roa/sec?) /] T 15.0 m/se(! 7
Sirat imial Fnai il Final Irtial [
RESPONSE sa-r[sr CTORY | SATISPACTORY | SATISFACTOAY | SATISFACTORY ~ TOU GREAT | SATISFACTORY |~ SATISFACTORY | SﬁTISFAC.'m‘HY—
2 EASE OF ManTANING CESIRED VELOCITIES
Long tadinal_velogity (A5t Verlital velocity (R} N [ Lengiudnel vefocily (TAST Verficol veioCiy (R F
FLIGHT CONDITION vMC [ _IMC T ImM € YMe | iMC iMc NMZ [ Ime § lMC VNE T TmC Imc
TURBULENCE [N RN T A Y ouT | _auT N aut [ oJT 1 our SuT iN
DHFFICULTY NOKE | NONE | NONE HONE | HONE NCFE | NORE | RDNE SYIGR'!’ LIGH LIGHT
MidX MUK UNDE SIRED FLUCTUATIONS iE knolg TR rﬂ1 A, ¥2 T knoks 7 Tpm

COMMENTS

VERY 400D FOR ROLDING
CROSSCHEGK DN [45 WAS
HOLDING ON GLIDE PATH

TLOCITIES - S0 COUD THAT THE
ALLOWED T BECOME DEFICIENT AND TAS
WAS NOT AS GOQT AS EXPECTED.

3 RESIZUAL QSCILLATORY CHARACTERISTICS

SOME YELGCLTY AND NETGHT CHANGES DURING TURNS, OTHERWISE
1ITTLE PROBLEM,

T EwPLITUCE i H DAKPING ] [ AMP.TUGE _ TBERoo
PITCH ZERO | i L _SMATL L _SWORT
HELVE T 1 - ZERD [
— i . . DEGREE [ $0JRTE.
EXCITATION N b ELEVATOR, TI¥B
CONTROL T T T N0T ATTEMPIED
ZOMMENTS SMALL, LIGHTLY DJAMPED PITGA OSCTLLATION PREVENTS RAPID AND
ACCUHATE MANUEUWRING.
4 THANGE IN THRUST REQUIRED FOR 20° BRANKED T3NS
CHANGE REQUIRED WEGLIGIELE [_SRATT |
EASE OF COMPENSATION ) T CIFFICLCTY [ MGOERATE OIFF CuLTY |
COMMENTS . GAINED HEIGHT [N TURNS AND LOST ¢ LD KNOTS.
5 FLIGHT PATH CCNTROL
afercepl B mihal track ntermediale frock Fugl 1oz TErEERr & nitial irack]  inTe-mediate trock F ol track
lide ga*h | cocal-zer [Gl.de gath] Lzconzer [Ghde patn Glde path] Locairer (Glide poih | Local rer | Ghde paln] Locelizer
EIFFICULTY NOHE NONE NINE NONE HONE HONE SLIGHT NONR NOWE SLIGHT | SLIGHT
FRECISIGN £ Go0p | soon | oooe 000
AN REUM ACCEPTABLE BREAKOUT A.TiTJDE
15 GREATER THAN 20O FEET X TF YOU CAY STAY ON CDURSE. |
COMMENTS 1900 FT. OF DESGANT AT 4 MEAN RATE OF 500 E.p.w. URE T
KODEXATE JEADWIND. - THREE MINUTE TRACKING Ta$% WHICH LS
LONG A PERTOD OF SUSTALNFD IGH WOAKLOAD.
6 BREAKDOUT AND FLARE
EASE Q7 4RRESTING RATE OF DESCENT SLICHT DiFFC Iy [MDDERATE TDIFFIEULTY
2RECISICN OF ATTA'NING TOUCHDOWN POINT [ PaIR/Goon iFAIR i SFRLOLLY
LU S (R ——— ]

COMMER TS

DIFFICULTY THE T LEARNTNG

QOURDINAT [N OF ELEYATOR AND

THRUST LEVER

-~

CONTROL TECHNIQUE

COMMENTS IF JIFFEREMRT FROM
[45 W:"H ELEVATOR AND
VERT™ D4l SFEED wiTH THRUST
LEVER

8 ATERAL CIRECTIOMAL CHARACTERIS™
EFFECT ON FINGL ASSESSMEMNT

9 LEAST GBUECTIONABLF ~EA&TJURES

IC. MOST CRGECTICNABLL FEATURES

it MISCELLANESLS

1S

U {STABLLITY] GOND
ONTRO™S “HES PONSE LIRAULINGE &
MAL,

ARAT [ON
S1TIVITY

¥
LN

COCKPTT DISPLAYS FUR TASS AGUUMEL ISHMERT

BIUGEST RESERVATLON HER:
HANDLING OUALI BUT T:in
AND DISPLAY SYSTEZM, BREAKOUT SEI1GHT
3O 2% WITH A ¥ID'-4lG' AREAKOUT

iS T WM KESFPECT 0

i85

PLTCH OSCILLATLOF UNPLEASANT CLOSE TG GEOUND DURTHG FLARE
LT INH]IEITE PIRM ACTION,

NONE

RELATIVELY LITTLRE ATTZNTION REQUTRED TD MATNTATN SPEED
AND RATE QF DESCENT [TURKS EXCEPTED).

LHATLY DAFPED PITCH OSTILLATION,

ELREYATOH
SMALL.

MIRGES WERY TOQ HIGH AND DUISPLACIMENTS TOO



CONFIGURATION  A4-1L wIND{knols) La
FLIGHT NUMBER 131-4 WIND SHEAR MDERATE
FILOT A EXTERNAL TURBULENCE NESLIGIELE

FiLOT-RATING 3

WIND (ols) 5
WIND SHEGR NEGLIGIBLE
EATERNAL TURBULENCE NEGLIBIBLE

CONFIGURATION  Ad-L
F_KHT NUMIER L2%-1
BILOT ]
PLOT-RATING &G

CHARACTERISTC ROOTS .03 65 | -L.os %] 1.0es CHARACTERISTIC ROOTS [ ~03 | -85 ' -1.05%] L0861 _
AMRCRATT RESPONSE TO CONTROL INPUTS
ELEVATOR THRUST CEVER [ ELEVATOR | THRUST LEVER
CONTROL SENSITIVITY: VeE: 0.3 {rad/sect i/ ZET - 15.0 ([t FsecHin Mag = 4.3 rad /sec® y/n|Z57=_13.0 [t1/5acisin
il Fmal it ! Final initual F nal it al ‘» Fnal
RESPONSE © ‘SATISFACTORY | SATISFACTORY || SATTSFAGTORY | GATISFAGIOAY | SATIS FACTOR SRITSTFACTORY |
2 EASE OF MAINTAINING DESIRED VELQCITIES
Long ‘udinal veloc fy (1AS) Verhool velozity th) | [ eng tudine welocity [TAS] Vertica ve ocidy TRT
FLIGHT CONDIT ON AT P L LV AT Y | [“wmc ] imc e VMT [ IMC | INETT]
TURBULENCE. CuT auT N out Gt ] : _aut CUT ] [ oLT LT N
DIF FICLLTY HORE SLIGHT | SLIGAT || NONE FLIGHT | SLIGAT | i mﬂ—' SLICT |
MAK MUY GNDESIRED FLUCTUATIONS ) knals Tt fom) -7 & *of 5| fam
COMMENTS THE ATTLTUDE COMMAND SYSTEM SIEMED TO WORK WELL IN GIVING 30D ATTLTUDE AND SPEED TRIM [N GEULSE, SPEED CONTROL MOT

Tt JESIRED AIRSPEED, BUT SOMEW-AT TOO MUCH ATTINTION IS

STLLL REQUIRED,

3 RESIDUAL OSCI_LATORY CHARACTER STICS

4

50 GAOD ON APPHOACH (STIGHT TO MODERATE DIFEICULTY DURLNG
TI.S PHASE).

AMPLITUCE I PERICD GAMPING % AWFLITJCE ] PER OO | CamPING

FITCH [ ZERA e ZERD ] I
HEOWE [ _zFra - T ] 7830 I 1

r - ~ DEGREE | . SCURCE I CEGREE " |
EXC.TATION o . [ — N i __:l
CONTROU | [ —
COMMENTS
CHANGE N THRUST REGUIRED FOR 20° BAMNKED TURNS
IHANGE REQUIRED REGLIGIA WECTICTELE
EASE OF COMPENSATION: N G DiFFICU.TY]

COMMERTS ¢

FLIGHT SATH CONTROL

D FF CULTY

PRECIS ON

T-1ermedr

Intercepl B wuiial track te trach Faal_track ‘nlercept 8 i itai frack]  Inlermedizte trock Fina track

[Glice path7 Cacalizer [Glde path | —acaizer |Ghge pat~ [ Lacaizer S.ge path| Localizer [Glide gath [ Localizer | Giide path| Locatizer
SLICHT | STIGNT | SLIGHT SLIGHT SLIGHT _ NowE NONE HONE HoE NONE NONE

K FATR POUR FALR FALR FALR 1200 D “on GO0 GOOD £O0N

. [

WIN MUM ACCEPTABLE BREA4KOLT ALTITLOCE
F GREATER THAN 200 FEE Y

COMMENTS

BREAKOUT AND F_ARE

ERASE OF ARRESTING RATE DF DESCENT

PRECISION OF ATTAINING

COMMENTS

CONTROL TECHNIGUE

COMMENTS
LAS WITk ELEvATOR AN

A FOLLOWTN:G WIND QEQPLRED HIGH (UP TO 1500 E.p.m,) AATES
OF DESCENT BUT TIESE WERE FALKLY ZASTLY SELECTEL.

Mo T BiFfiCyCT
TOUCHDIMN POINT 000 o

1= DFFERENT FROW

<)

YERTICAL SPEED W ThH THAUST

LEVIR

LATERAL DIRECTIONAL CHARACTERISTICS

EFFECT ON FMNAa_ ASSES

~EAST CBLUECTIONABLE FEATURES

MOST OBJECTIONABILE

MISCELLANEQUS

SMENT gMALL

WD ATTITUDE HOLD

FEATURES

186

SPERD CONTROL ON APPRUACH NOT AS GOOT AS MIUNT BE EXPECTED
LN LIGHT OF WIGH P1TCH ATTITUDE STABLLITY, PERHAFS DUE TO

THYING TC MARE GLIDE SLOPE CORRECTLONS WITI ATTITUDE,

CE SPEED. 3SPEED ERRCR3 DWTEN OCCURRED (PERSISTED) AND

E DJTFFICULT TO CORRECT.

HODERATE T BIFFICOLTY

POOR
DIFFICHLTY DUE TO JNEXPECTEDLY COLNG AIGH AT BAEAKOUT.
PULLED OFF R0WER T0 GET DOWN AND FOUND L MEEDED LOTS TO
ARREST THE MESULTTNG HIGK SLNK RATE - BALLOUNED,AND
LANDED LONL.

TUAYULEHCE UPSETS MOT BAT

PTTCH ATTITUDE VERY STABLE - GOOD FOR CRULSE AND EASY T
TRIM BT, DURING MARUESYRES IT |5 DIFFLCULT TO GHANGE
SPEED,

LXCERT POR PRORLFM AFTER BREAKOUT WiERE AN UNEXPEITED

AMTINT GF POWER WAS NEEDID. THRUST LRVEIR THARACTERLSTLILS
SEEMED 'LTE .0QD.




{.AIRCRAFT RESPONSE TO

2

3

ES

s

~

@

w

CONFIGURATON  Rd-2
FLIGHT NUMBER 6b~1

PLaT

A
PILOT-RATING &

CHARACTERISTIC RODTS (“

CONTROL NPUTS

CONTRCL SENSITIWITY:

Innial

T T
frgd/sez)tin :
Final imtal”

WIKD {knots)
WIND SHEAR
EXTERMAL TJRBULENCE

ST N T

CONFIGURATION R4 2
FLIGHT NUMBER &3-3
=LaT B

PILOT- 3ATING

WIND (knots! CALM
WIND SHEAR SMALL
£XTIRNAL TURBULENCE WEGLIGIBLE

B

CHARLETERISTIC ROOTS

EE—_]

ELE\.‘ATO
5

i /secty

p

if ?
!

RESFPONSE SATTSFACTCRY | SATTSFACTORY BATISFACTOY | 1. SéTISFAC’IURY
EASE (F MAINTAIN'NG DESIRED WELOCITIES
Lo"gnlu:l nal_velocily ([ASY i v;r 10 velac Ty (R)
FLIGHT CONDITION [ N A [
TURBU_ENCE ™ 1 ouT
DIFFICLTY T MODERATE 5! i) SLIGHT
MAXIMUN UNDESIRED FUCTJATIONS | .. krolsf]

COMMENTS
TR

WERK LN

RESIZUAL OSCILLATORY CHASACTERISTICS

Y AMFU

L
HEAVE

EXCITATION
CONTROL

CCNMENTS

CHANGE IN THRUST REJUIRED

FOR 20°

CHANGE RETQWRED
EASE CF COMPENSAT'ON

COMMENTS

FLIGHT PA™H CONTROL

DIFFICL TY

PRECHSION

MINIWMUM ACCEPTABLE BREAKQJUT ALT TUDE
.F GREATER THAN 200 FEE™ }
COMMERTS

BREAKDUT AND FLARE

EASE OF 4RREST:NG RATE OF DESCENT
PRECIZION OF A7 TAINING TOUCADIWN PQINT

THERE
ag T

LONMENTS ¢

(T,

CONTRGL TECHNIGUE
COMMENTS 19 CIFFEREN™
LAS wITH ELEVGTOR R0
VERTICAL SPEED W T4 THRUST
LEVER

SATERAL DIRELCTICNG

FROM

CHARACTERISTICS

EFFECT ON FINAL ASSESSVMENT

LEAST DBJECTICMABLE FEATURES

MOIST OBUECTONABLE FEATURES

MISCE_LANEDLS

LHTIL GOLNG DBDER THE
SOLLD HUT, WLTH TRT ARDITICN OF
WANDEX BRCAME BOTHERSOME TC A POLNT AT WHICH ©
TOD HARD FOR MY LIKTHI,

TRAFT WAS LY
S0 SAST THAT WOT TOO ¥Uci

17 SPEED WAS OTHEX THAN 60 EHOTS,
AND BE[HG ABLE TO RELAX,

HOOR THZ

PLTC: ATTITURE SEEMED TU 2E
ARD TURBULENCE
WAS

T.5.R,

AN'DLITJEE PVPIOD

T.pE

e

_DEGHAEE

BANKED TJRNS

Final Irock

[Glide path] Tocalizer

inrarcect 8 wmilial rack

Glide path] Loco izer

Intermediote track

ath | Local zer

L NOHE 3 NONE NONE
ALG_:_I_D AQD feshi} SO0l GO0 ;
[

CUOKT RKUED DESCENT T 153 5T BEFRRE KREAXOUT.

5\ 1LAT
ATH

 _GIFFZe.TY

Toney

™

BE 4 TENDENCY T3 STAIT 1HTO A SLICNHT CLiM¥
VELLED BT THIS PORTION WAS ALY

LMFORTARCE CAN BE ATTRIHCTED T

DVET

NONFR

GOCD PITCH ATTITOOR STAHILITY
UMD RESLSTANCE TO TURBLLENCF,

T MGCH 'S° TURNTNG DOWN LOCALTZER - & DISPLAY DEFLCTENCY
KATHER THAN ARYT! NG FLER BUT ACCUKACY GOOG.
THE ATHCRAFT SEEMED 100 2LTGH NDSZ-0P WHEN RETD BETLI ! PREDICTOR DLISPLAY MOR WOCALLLEK DEVLATTONS.
TESCENDING FRAM 2300 FT IO 1930 FT, BUT 1Wi%
DM NOT CAUSE FRORILEMS ON THE FINAL APFROAGS

187
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CONFIGURATION  R4-2L  WiNDiknors! 5-10 CONFIGURATION WING (knots!
FLIGHT NuMBER 126-3 WIND SHEAR SMALL FLIGHT NUMBER WIND SHEAR
PLOT [ EXTERNAL TJRBULENCE LIGHT PILOT EXTERNAL TURBULENCE
P.LOT-RATING 3 PILET-RATING
CHARACTERSTIC R00TS [ oz | -.67 | -L.osE | 1.041 CHARACTERISTIC ROOTS [ I | T ]
LORCRAFT RESPCNSE TO CONTROL INPUTS
VATOR THRDST (EVER EVFVATOR THRJST LEVER
CONTROL SENSITHATY: S iroo/sec?)/in|Za7=15.0 tH Faecolin MaE = \rodfsec )/ 28T = (Fl/sectlhn)
Inmol Fanal imital Firal Iniial | Final Imhak | Fingl N
RESPONSE SAT1SFACTORY | SATISFACTORY || SATISFACICRY | SATISFACIQRY
2 EASE OF MAINTAINING 3JESIRED VELOCITIES
™ Leng tudmal_veiocily (A5} Vertical yelocity (R Longitudimal velncily [1AS] verfical velotiry (hY
FLIGHT CONOITION WME MC T TWC PR S U R A 1Y [ wMC | imC MG VT 5] iMC
TURAULENCE OuT ourt in 0JT ouT N ouT i ouT | N oJT T out N
DIFFICULTY SONE BLIGHT | SLIGHT SLIGHT | SLIGAT |MODERA [
MAXIMUM UNOESIRED FLUCTUATIONS 5 hnats) _ [ Knots| fpm
COMMENTS THS ONIY REAL DIFFICULTY 1N ACCELERATION TO AND AOLDLNG
70 KNOTS, HAD TO FALL BACK TC 60 KNOTS T0 STABILIZE LN LEVEL
FLICHT, EXTERNAL TURBULENCE PAOBABLY HAVING SOME EFFECT,
3 RESIDUAL QSCILLATORY CHARACZTERISTICS
T _AMPLITUCE | PERICE DANPING } AMFL_TUDE T PERICD DAMP NG|
PITCH : ZEAD | o 1 _ .
HEAVE 1ERD | B | )i
TEouRcE T " DEGREE - [ SOURCE | DEGREE _ |
EXCITATICN N r ] i
CONTROL " - 1 | N )
COMMENTS
CHANGE IN THRUST SEQURED FOR 20° BANKED TURNS
CHANGE REGUIRED [ SHALL | = -
EASE OF COMPENSATION [ stTenT DIFFICOLT Y DIFFICULTY
COMMENTS NECESSARY TU COMPENSATF FUR SPEED VARTATICNG ISTRG POWER
LEVEL.
FLIGHT #ary CONTRGL
[ntercept B ninol troch| (nie-medite rrack | Final trock lntercept G yubial trock| _nte-mediate trocx Final_track
hde poth | cacatizer %Gl-de path]tac Ghde path | Localieer Glide path, Locolrer |Ghoe palF | Lacolizer | Glide palh| LocalE
DIFF.CULTY : SLIGHT | doMn | noww NORE SLiseT | NONE . :
PRECISION FAIR COOD OO0 [ehn]i] FATK Co0D —I
MINIMUM ACCEPTABLE BREAKCUT ALTITUDE
IF GREATER THAN 200 FEET | I
COMMENTS SLICHTLY HIGH ON GLIDE PATY AT BREAKOUT (200') TICK:
SPEED TO 53 KNOTS WH ™o
BREAAOUT ANT FLARE
EASE OF GRRESTING RATE OF DESCEN™ wa__ " OTFFICCLT Y — T TIFRICuULTY
PRECSICN OF ATTA'NING TOLCHDOWN FO.NT LoD t o i ]
COMMENTS SPEED SLIGHT.Y HIGH
CONTROL TECHN!QUE
COMMENT™S IF DIFFERENT FROM 0N INTERMEDIATE TRACK, USED POWER LIVER AS LEAD CONTWOL
1aS WITH ELEVATOR AND TN POSITICKING FORWARD DR AFT OF ULIDE PATH.
VERT CAL SPEED WITH "HRUST
LEVER
LATERA. DIRZCTIONAL G-ARALZTERISTICS
EFFECT ON FINAL ASSESSMENT MNE
LEAST QBIECTIONABLE FEATURES AFTLLTY TO INILD SPELD WAS GUITF GU0D BUT PERWAPS
COULD BE FURTHER TMPROVED?
. WMOST OBJECTIQNABLE FEATURES

- MISCE_LANEQLS

EXTERNAL TURBULENCE BECOMING NGTICEASLE -
PART[CULARLY AT HICH POWER SETTINGS - Eu, 700
KNOTS TURNING TO BASE LRG. TS WAS THE LAST
MODEL OF THE DAY.



CONFIGURATION  A&-2L
FLIGHT NUM3ER 108-2
FILT A
PILCT-RATING k)

W NDknats)
WIND SHEAR _
FXTERNAL TLRBULENCE NEGLIGIBLE

10

SMALI

CHARACTER STIC ROOTS L—_U_zjlmj?ﬂﬁ

WD [knors] B
WIND SKEAR
EXTERNAL TURBU_ENZE

CONFIGURATION  AS-2L
FLIGHT “uMBER 95-1
FoT B
FLOT-RATING %

CHARACTERISTIC ROQTS r

o2 | -7 ] los 31 |

| AIRCRAFT RESPONSE TO CONTRAL iNPUTS
- £(E VATOR . ER - ELEvATCH __ —]1; ] __v&_‘—(
CONTADL SENSITIITY fae= 0.4 wradssec iz . (A fsec bhr Map = 0.3 trod/sec? ) o] pysI3n L tt/sectifin
o F ol It al Fnal___ Trifinl T~ Fral L _ma) Final
RESPONSE : SATISFACTURY | SATISFACTOAY | SATLSrAGTORY | SATISFACTURY | EV.IGHTLY GREAT | SATISFACTORY | SATISFACTURY | SATLEFACTORY

2 EASE OF MAINTOINING DESIRED VELCC'TIES

3 RES'DUAL

4 CHaNGE

Langitudmal veioety [TASI

" Vertial velocity |

FLIGH™ CONDITION WML gLt iMC i vMWC imc
TURBULENTE TR T oyt cuT
BIFFICULTY HURE [ SLIGHT _ SLIGHT | _ [sumnt 3
MAXIM. G UNDESIRED FLUCTUATIONS #13, -5 _ kne's) _

COMMENTS

TURRUTENGE WAS EVLIDENT [N VEAYE AND YaW BUT 0D NOT Cal'SE

CONGERN TN PLTCH SRCAUSE OF STRONG ATTVTUDE STIFIMESS.

CSCILLATORY CHARACTERISTICS

FITCH
HEAWE

EXZITATION
CONTROL

COMRENTS

IN THRUST REGU.REC FOR 20° BANKED TSNS
CHANGE

E€ASE OF

REQU RED
COWPENSATION

NEGLL
NO

TORCTTUDINAL YT
ANNOY NG,

ITHERS

COMMENTS

FLIGHT PATH CONTROL

aol_track

19 STEADY TUINS SOMEWHAT

ngiuginal veoc 1y [LG5) Verhical welocity {RJ
1 imC VML [EF)M

) | out oLt
SLIGHT | SLICHT . §11GAT
wnots|| G <

. LYY

N0 NEED T PAY ATTENTION. HAOWEVER, ONE CAN ACTUALLY TRIM
A& ATEADY $TATE 20° AANKED TURK

Intercept & it al track] Intermed ate frock [intercept & mitial Trach nlermediste frack Fingl frack
Slide pat* | Lotabrer [6hide poth . occhzer [Ghoe po Localer JGde path; Localizer [Glide rlLocazer | Gl.de poth] Locos zer
AFF CuLty: NN T | sugws it | suieHT NONE SLIGHT NONE SLIGHT | SLIGHT
e
! [

PRECISION REIN Fhii FALE | rae FATR. Pas2 G0aD 0006 ¢ coap FALR | FAIR

MINIMUM GCCEPTABLE BREAKOUT ALTITUDE

IF GREATER THAN 200 FEET

COMMENTS. TIFFICULTY DUE TO FACT THAT EVEN WITH THE cOOU PITCH
STABILITY, SPEED ERKORS DEVEIOPEN, FROBABLY BY
CHCUNCIGUSLY PUTTING NRSE DUWN TG GET DOWN ON GLIDE PATH.
SOME NORMAL FORCE DEVELOPS WITY SPEED GHANGES

BREAKOUT ANT FLARE

EASE OF ARRESTING RATE OF JESCENT [ GrEEICLiT Y] SLIGHT mmcuuﬂ

FRECISION OF ATTAINING TOUCHDONN PONT 00 FATR ‘GOGD i

CUMMENTS BROKE OUT A LITTLE "OM AT 150 FT, MISITIONING 0K

COMNTROL TECHNIQUE

COMMENTS IF DISFERENT <ROM

1L.AS WITH ELEVATOR AND

YERTICAL SPEED WITH "HRUST

LEVER

CATERAL ZIRECTIONAL CHARACTER STICS

EFFECT ON F NaL ASSESSMERT SMALL. SOME TUYBULENCE 27FECTS. BUT WOT A NONE.

SASTCA WN RATING.

LEAST OBJECTIONAELF FEATURES

MOST DBEJECTIOWABLE FEATRES HIGH QONTROL, HORD
TORNS.

TURBILENCE [N HFAVT,

MISCE _LANEDLS

S IN PITSH DURING

ELEVATOR TALM RATE 120 S10%,

189

ATHINET

SUOD ATTITUDY STAARTLATY, CONTROL SENMSITIVITY.

A LITTLY SENSITIVE TC TURBULENCE, 30T NCT BAD AT ALL,

WB N0 ARTIFTCIAL TURBULERCE BURIN.: THIS EVALUATION,
TIME CONSTANT FO% PITCH 2ESPONSE TO ELEVATOR COULD
RE ST A TITTLE TONGER. NEGCDS SOME DiSPLAY
TMPROVEMENT.  COMPARISON WETH MODEL 19-24L SHOWS
THPAOVED 1OCALLZER TRACKIRG WITH [MPROYED LONGITUDINAL
DYNAMICS .



2 EASE OF MANTAMNING

2

q

©

w

COMNFIGURATION  A4-2.
FLIGHT WUMBER 93-1
PLOT <
PILOT-RATING 1

CHARACTERISTIC ROOTS

AIRCRAFT RESPONSE TC CONTROL INPUTS

'—_q'"‘.vn'"'oﬁ
Is c /sec7 A

Mar * 0.34 TyTo15,
tn-+ial 119)
3 ATISFAGTORY, SATISF.ACT[‘ Y 57{ S F'

CONTROL SENSITIVITY
RESPONSE
DESIRED VELOCITIES

Longtudiral

welocity (TAST |~

WNDiknots)
WIND SHEAR
FXTERNAL TIRBULENCE

-.02 .67 | -1.0 *1.044 ]

2}
Vs

CONFIGURATION
FL GHT NUMBER
PILET
PILOT-RATING

CHARACTERMSTIC ROOTS

WiNGiknots)
WINO SHEAR
EXTERNAL TURBULENCE

T ELEVATOR T P
(radfec? i/ nl 28T ®

Final

THRLET LEVER
(ftfsec!
F nal

i nitial I il |

S——

Ln~qnudmul velut Iy lln

~“werlical_velocify (h)

FLIGHT CONDITION MT [ L WL Twe |
TURBULENCE T Ut 7_\7‘\4# quT aut ]
BIFFICULTY . }
MAXIMUM UNDES'RED FLUCTUATIONS hnioty| e _fpm
COMMENTS
RESIDUAL OQSTILLATORY CHARACTER.ETICS
_— nr.wl_num 7_* T DaMmfiRG “TAMPLITUGE _ T PERICO_ ___DaMFING
PITCH
HEAVE I—' ZER"I
s0 DEGREE . N T goGRcE_ _DEGREE  _
EXTITATION - _ .
CONTROL T I ” T
COMMENTS -
CHANGE Ih "HRUST REGU RED FOR 20° BANKED TURNS
CHANGE REQUIRED NESTISTRLE -
E4SE OF COMPENSATION ST.IGHY ] ]
COMMENTS : SPEED CONTROL MOT BETTRL TUAN £5 KNCTS.
FUGHT PATH CONTROL
intercepl B wrhial 1rach] irfermediote ‘rack Final trach - Invgrcep! & nitiol frack] intermeciate frack | Fonal track
[Glide poth | -acalizer |Glide path | cocal-eer | —ocalieer Ghide path] Locolizer [Ghoe potr “Localizer | Gige path] Localizer
CIFFICULTY HNE HONE Ko 3 SUHE
PRECISION :
S — - — S S
MINIMUNM ACCEPTABLE BREAKOUT ALT TUDE
IF GREATER TrAN 200 FEET [ |
COMMENTS
BREA<CUT AND FLARE
ASE OF ARRESTING RATE OF DESCENT SLT T T DIFRICLTY T T GfricuTy
PRECISION OF ATTAINING TOUCHDIWN FOWNT ey - — — =
COMMENTS : DESCENT ARRESTED, BUT ALLOWEDZ SPEZD 70 FALL TC 30 KNGTS.

CONTROL TECHMIQLE

COMMENTS 1F DIFFERENT FROW
LAS WITH ELEVATCR AND
VERT:TGL SPEED WITH THRJST
LEVER

LATERAL DFRECTIONAL ZHARALTER STICS

EFFECT ON FNA_ ASSESSMENT HONF,
LEAST CBJECTICNABLE FEATURES

WMIOST QBJECTIONGBLE FEATURES

MISCELLANEGUS REST MODEL

THIS DAY, (ef. Adv, 4-2L,2-20)

WOULD PREFER STIGHTLY BETTER SPEED CONTROL
DURING MAMIEUVRES

190



CONF GURATION A4&-3L WINC iRt CONFIGURAT ON  R4-31 WIND (knotst

FLIGHT NuMBERT2-3 WIND SHEAR MG DERATE FLIGHT NUMBER 97-2 W ND SHEAR SHALL
PILCT A EXTERNG. TURBULENGE NEGLIGIBLE < 1l00' PILCT 8 EXTERNAL TURBULENCE LIGHT
PILOT-RATING 8 SMALL >1l0a' PILOT-RATING 74D
CHARACTERISTIC RCOTS l .02 [ 76 |-1.08% L.ost J CHARACTERISTIC ROOTS l .02 [ .78 [ 1.0t ‘ 1.05¢
t AIRCRAFT RESPONSE 0 CONTROL NPUTS
ELEVATOR T THRUST LEVER T ELEvAToR " THRJST LEVER _
CONTROL SENSITIVITY BE: .35 lrad/sectisin| 287 = 15 (1 /se=?1fin] [Msp & {rod/sec? i/ n|ZB715.0 _ Ift/secEion
In.tigl | Final Il | Final In tal Fina o Ttal Fono
RESPONSE : SATTSFACTARY | SATISFACTORY | SATTSFACTORY | SATISFACTURY SATISFACTORY . SATISEACIORT | SAT1SFACTORY T 3
¢ EASE OF MAINTAINING DESIRED YELOCITIES
Long fuding_ wetoedy (1A8) ]| Verfcal velociy (AT CongiTuting! velpaiy TTAS) Verhcal velociby (R} 7
FLIGRT CONDITION ¥ TMC ] TmcC T wMCETT]T TMC [ IRC VAT L IMC I 154 [ 1| IMC | TMC
TURBJLENCE : ou~ out | N ITEE T § oyt out__ T N guT | _gutr N
DIf FICULTY MODERATE] GREAT | GREAT | MDDERATE  GiRE SLIGHT | SLIGHT  MODERATE | ST /MOD |MODERATE JMIDERATE
MaxiMUN UNDESIRED FLLETUAT.ONS 35 +10 — wrois| ¥ 300 +17, -9 xnols. 3300 Fpa

COMMENTS THE INTERACTION BETWEEN AIASPEED aNh VEHTICAL 5P 1§ WOST LARGE ZFECT DF A[RSPEED OM NORMAT. FORCES POOR ATTLITUDE
DISCONCENTING, AS THE ALRSPEED FALLS OFF, THE T-RUST FALLS STARILITY (MONE) -
UFF, THE RATE OF DJESCENT INCREASES, THE AIWSPEEDR FALLS OFF
MIRE, ETC, CONSTANT ATTENTLON [5 REQUIRED TO BOTH PITCH
ATTITLDE AND VERTICAL SPEED TU PREVENT TITS LNSTABLE
SITUATLION FROM GETTTNG AWAY.

3 RESIDLAL OSCILLATORY CRARACTERISTICS

T eWPLOTURE TTTTTTTREWOD 1 DaMPing PER DO | DAMFING
PITCH ZERD } o | | I
HEAVE ZERD | 1 |
SDURCE | CEGREE __ | B
EXCITAT IO | B [ . .. <|
CONTRO- I~ T -

COMMENTS

4 CTHANGE IN THRUST REQUIRED FOR 20° BANKELE TJINS

- DIFFICLLTY

COMMENTS IT WAS CNTHREMELY NIFFICULT TC RETAIN AIRSFEED AND MUST ENSLAE THAT SPEED [5 4HELD.
ALTITUDE IN THE TURMS FUR THE REASONS 1V UNDER w2,

CHANGE REQUIRED LARCE
EASE OF COMPENSATION GREAT B JIF7CULTY

5 FLIGHT =ATH CONTROL

[mtercept & v *ial troga] in‘errred ate trock | Fifn miocs | “ntercept B n-hal —rack]  Infermediale frack Finol_track
1Ghoe poth [ Localizer [Ende patn Uocoiizer |Ghae path [ Localrer ' Giide po)~ | Localizer |Glde patn [ tecolizer | Glige poth' Localizer
T A
U !
OIFFICuLTY SLIGHT  § SLIGAT | MUDERATE |MIDERATE  MUDERATE |HDDEWATE NOfSLIGHT |NO/SLIGHT | SLIGKT | SLIGHT _|MwODERATE . SLIGHT
N . : : i
RECISON FAlK | FAlR PULHE POOR jroag POOE J {001 Lnoo GooD . GooD FALR | FAIR —I
MINIMUM ACCEPTABLE BREANGJUT ALT TUDE .
*F GREATER THAN 200 FEET 300 300 S
COMMENTS SECTIC® 2. EVERY TIME THE ALRSPEED PELL OF¢, THE {11 TENDENCY TO TRACK GLIDE PATR ERRORS WIT'l PITCH RISULTED
HOTTOM FELL (0T AND THE RATE OF DESCENT WHISTLED L2 TN (2) SPEED ZARORS WHICH RESULTED IN (1) HEIGHT COKTROL

PROBLEMS. i.e., SPEED AND THEREFQRE JELGHT CONTROL IS
DIFFICHLL.
E BREA<CUT AND F_ARE

EASE OF ARRESTING RATE OF GESCENT
PRECIEION OF ATTAINING TOUCHIOWN POINT

FFICULT Y O[E RAT T T EIFRICILTY
BOOR

COMMERT™S UNZNNSCIOUSLY FLAREDR OM BREAXOUT WHICH GAVE SPEED LOSS AND
LARGE UNWANTED DESCENT RATE - ULFFICULT, BUT ABLE TO
CORRECT.
7 CONTROL TECHWIQUE
COMMENTS |F ADIFFE?ENT FROM MK TCA DIFFICULT To B0 OTHER THAN TO ALM TO HOLD SPEED AT
TAS WITH ELEVATOR AND 6 KNDTS AND TO CONTRIL RATE OF DESCENT WITH THRUST LEVER
VERTICAL SPEED wifH THRLST
LEVER
8 LATERAL ZIRECTIGNAL CHARACTERISTICS
EFFECT ON F.NAL 2S5E55MINT AEAL RONE
TGO MUCH GEADING CHANLE ATTH SMALL 2LDIER
INPUTS

3 LEAST DBJECTICNABLF FEATURES

16 MOST CBLECTIONABLE FEATURES

MISCELLaNECDE (1} LACK OF ATTITUDE STABILLTY GAVE SFEED ERRUKS.

(2} SPEED ERAOHS UAUSED GLIDE SLOPE TRACKING ERRORS.

iy EFFECT QOULD CAUSE PROELEMS HEAR TOLCHDOWN aND IN
FLARE .
KEOUIRED 110G fpm ON DESCENT TWICE,
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1L AIRCRAFT RESPONSE

2 EASE OF MAINTAINING QESIRED WELCCITIES

CONTROL SENSITIVITY

RESPONSE :

FLIGHT CONDIT ON
TLRBULENCE
DIF FICULTY

MaX MU UNDESIRED FLUCTUAT-ONS

COMMENTS

TO CONTROL

CONFIGURATON  Ra-3L
FLIGHT NUMBER 103-2
FILOT C
PILOT-RAT NG 3%

WHID{h npts? 5
WING SHE AR NEGLIGIBLE
ExTERNAL TURBULENCE NEGL1GLBLE

COWFIGURATION R4-3L  WIND(knals) 5
F_IGHT WUMBER 121-3 WING SHEAR
BILQT 4 EXTERNAL TURBULENCE

P OT-RATING 7

CHARALTER STIC ROO'S [ 07 <75 |-1.06% |05 | CHARACTERISTIC ROOTS [ a5 | .75 |-1.0B% | 1.054
INPUTS
ELEVATOR THRUST LEVER _ o ELLVATOR THRUST LEVER___ .
% £s7- 15,0 t1/sectin| trodssec? 1An 13 (F1/sec?liin
_ _mtal | Final F imhah )
SATISPACTORY | SATISFACTCRY | SATISFACTORY '

Lengtudinal velaciy (1AS) verlcal valocity (1§

angituminal velocity (LAY Verticol varatidy (R 1

vMC | IMC ] VL [ wvmMC WL [ TMC VMC [ Tmc ] Tmc
GuT | ourt auT auT_ Sut [ N ouT { ,OJ,,T,,,},,,_\N__-
NONE SLIGHT ) MODERATE ; MODERATE |MDDERATE |MODERATE | GAEAT | | GAZAT

E] o nals) 1

RIFFICULTY DUE TO LARGE THRUST CORRECTLONS HEQUIRED TG
RESPOND TO SPEED DEPARTURES.

3 RESIOUAL CSCILLATORY CHARACTERISTICS

s

tn

@

-

@

w

PHTCH
HEAVE

EXCITATION ©
CONTRIL

COMMENTS

CHANGE

CHANGE REQUIRED:
EASE QF COMPENSATION

COMMENTS

FLIGHT FATH CONTRGL

DIFFICULTY

PRECISION

MINIMUNM ACCEFTABLE BREAKOUT
IF GREATER THAN 200 FEET

COMMENTS

BREAKQUT AND FLARE

FASE OF ARRESTING RATE OF DESCENT
PRECISICN OF ATTAINING TQUCHDOWN PZINT

COMMENTS ¢

CONTRO. TECHN QUE

COMMENTS F CIFFERENT FROM
[45 wiTr ELEVATOR AND

W THRJST REJUIRZZ FOR 20°

RELATIVELY EMALL SPEED DEPARTURRS AEQUIRED COMPENSATION BY
THRAOTTLE TO AVOID EXCESSIVE MANIFOLD PRESSURE OR HEIGHT
LOSS.

ANSLITUDE ] PE 20D
— T
fﬁ_. ven r,, ~ OEGREE o
4
[ JR o

BANKED TURNS

[ MODERATE
[ sLLeHT

OVERCOMPENSATED WL'TH THRUST
THRUST USED TO GUWRECT FOR §P

]
DIFFICU_T Y|

ER WhEN EXECUTTHC
D RATHER THAN HANK,

URNS .

WO DISCERNIBLE DSCILLATORY CHAKACTERLSTICS, BUT SOME
EXTERNAL TUABULENCE WAS PRESENT AND THIS COULD HAVE
(3BSCURED THIM,

i |
| DIFFICT Y]

THIUST DOMPENSATION REQGUIRED POR SPEED CHANGES WAR
UVERRIDLNG.

ntercept & \nllla\_-!_m[k[7!F?e;m!dun|é.-'r¢-:.ck."_ Final “trach {in*ercept B nilia irack| Intermediate track | Fingl frock
@n Localzer [Ghde path| Locoleer |Glide palh ] Locohizer {Glde path] Locolizer [Glide poth | Locahizer  Glioe pt Locoirer|
I
S1LIGHT HONE | WONE NONE MOUESATE | SLIGHT i UGREAT  |MGDERATE | SLIGHT | SLIGHT |MODERATE | MODERATE]
VERY
GO0D GOOD soen LOOD POCR FALR LOOD 60D FATR PALR
ALTITUDE
L.

SOME LSS OF SPEEL (ABOUT 10 KNOTS) ON FINAL - RECOVZRED
ON FLARE,

CIFFCU.TY!

SLIGHT .
Cooop —

STFFICULTY DUE TO NEED TD CORRECT FOR LD WNGT LO55 OF
SPEED 0¥ FINAL.

VERTICA_ SPEED WITH THRUST
LEVER
LATERAL CIRECTICNAL CHARACTERISTICS

EFFECT ON FMNA. GSSESSWENT

LEAST CBJECTIONABLE

MOST CBJECTIONAB_E FEATURES

M SCELLANEDLS

FLaTURES

SMail. SPEED DEPARTURES REQUIRED RATHER
LARGE POWER TEVRT CORRECTIONS. IF THESE
WEWE NOT MADZ HEIGHT WOULD BT 1AST OR
GAINED.

REASONARLE CONFIGURATION TO FLY, BUT
CONSTANT ATTENTION TO POWER LEVER TO
PREVENT HEIGHT CHANGES WHEN CORRECTING
FOl SPEEL DEFARTURES A NUISAKCE,

192

CTFFICULTY DUE TO CONSTDERABLE HEIGHT LOSS TURNING ON TO
BASE LEG AND FURTHER LOSS BEPORE GLIDE PATH WAS ATTAINED.

SLECHT /] LIFF CULTY
LEALR

LARGE STICK AND THEGTTLE INPUTS REQUIRED.

NONE

N NOTICEABLE OSCILLATIONS,

WERY DIFFICULT TO HOLD A PARTICULAR SPEED OR TQ SELECT
AND 4OLP A DLFFRRENT SPEED



1 BIRCRAFT RESPONSE TO CONTROL

2 EASE OF MAINTAINING DRESIRED VELOCITIES

CONTROL SENSITIVITY:

RESPONSE

FLIGHT CONCITION

TURBU_ENCE

OIFFICULTY

MAXIMUM UNDESIRED FLUCTUATIONS

COMMENTS

CONFIGURATION Rb- 3 WIND(kno!s ) 10-15 CONFIGIRATION WIND L knots)
FLIGHT NUWBER 47-1 WIND SHEAR MOJERATE FLIGHT NJMBER wntj SHEAR
PILOT EXTERNAL TURSLLEMSE MODERATE PILOT EXTERNAL TURBLLENCE

o
PILOT-RATING &

PILGT: RATING

3 RESIDUAL QSCILLATIRY CHARACTERISTICS

4 CHANGE

o

(=]

PITCH
HEAVE

EXCITATION
CONTROL

COMWINTS

IN THRUST REQUIRED

CRANGE REQUIRED
EASE OF COMPENSATION

COMMENTS

FLIGHT RATH CONTROL

DIFFICL.TY

PRECISION

MINIMUM ACCEPTABLE BREAKOUT
IF GREATER THAN 200 FEET

COMMENTS:

BREAKOUT ARG FLARE

EASE OF GRRESTING RATE OF DESCENT
PRECSICK OF ATTA-NING TOUCHDOWN PCINT

COMMENTS -

CONTROL TECHMIGUE
COMMENTS iF OFFERENT FRON
1Las wWiITh ELEVATOR aND
VERTICAL SPEED WITH THRUST
LEVER

LATERAL DIRECTIONA .

EFTECT QN FINAL 4SSESSMENT

LEAS™ OBJECTIONABLE FEATURES

MOST OBUECT OMABLE FEATLRES

MISCEL _AKEQUS

CHARACTERISTIC ROOTS r'-DZ I 76 L—l.ca + | L.051 J CHARACTERSTIC ROOTS l T
INPUTS
TEVATOR TrRUST CEVER __ ] ELEVATOR . - THAUST _LEVER__
SE lrge/sect)iny 257> 15 14 /5ec0n Wap - REETTTLIS S S {T1/sec?i/in)
lanial Final rital F nal Pj Iratial | Fingl [ [~ Fmar —
| _TOC GREAT T(0 GREAT TOO SMALL | TOQ GREAT )
Longitudinal wvelacity (1AS) Verhical velooity [F ] ] Longiludinal welaciiy TIASH Vertical velocdy ThT
vmC TMC [ 1nC WML T IMC MC__] VMT [T IMC [ INC VMT IMQ___{
ouT our_ | i oJr QuT_ N Q4T | _aur ] Ihe out | _our
[MODERATE |MDD/GREAT| GREAT |MODERATE [MOD/GREAT | GREAT - : 1
> 1 Hunols) »500 tpm [ Knofs 'pm
OBVIOUSLY ON BACKSLOF OF POMER-REQUIRED CURVE, LUNLESS
ALRSPEED WAS MATNTAINED VERY CLOSE TO THE TRIM POINT, PLLOT
WAS IN TROUBLE.
aMPLIT JDE — TRER G T TAMPLITUDE | PERIOD | CTaMPING
LEHD ] l |
LERD [ [ ] o
SOURCE DEGREE M

- SOURCE
L

N0 PARTICULAR USCLLLATORY PROBLEMS AUT DUE TO DLFPLCLLTY

FOR 20 BANKED TURNS
[ EXCESSIVE ]
| GREST D FFICJLTY]

™
CONTROLLING ATRSPEED, THERE APPEKARED T BE P1TCH ARD HEIGHT
DYNAMICS PHROBLEMS .

IF SPEED WAS KEPT CONSTANT MO PROKLEMS AROSE BUT, ONCE THE
FILOT STARTED USLNG POWER TO COUNTERACY EFFLCTS OF ALRSPEED
CHANGES , HE WAS LN THO-BLE ARD LARGE THRIST LHPITS WERS

RECUIRED.

[T]

]
DIFFICULTY]

Intercepl 8 writial track: Intermediale track Finol 1rack Irrercept B initiol lrack rtermediote Final track
G de path | Local zer [Glide path | Loco rer [Gldde pafh Locahker | Glide coth| Locolizer |Ghde path | Log Gide path]| Laconrer
MODERATE | MODEHATE . GREAT | GREAT GREAT GREAT
FOOR] | POORT -
PUOR. PUDR  [WERY BOOR [VERY POOR|VERY POOR|VEKY POCK
ALTITUDE

ALASPEED CORTHOI, KERUINKD MIST AOF PLLOT'S TIME AND IENCE

QTAER VARIABLES SUFFERED.

AIRSPZED CONTH:L WAS MAIX CAUSE OF DIFFICULTY,

SPEED WAS SLIGHTLY LOMW.

INITTA

1LY
THIS SET UP AN [NCHEASING RATE OF

DESCENT AND OONSERUENTILY A LARCER POWER INPLT WAS 3IEGULRED

0 ARREST KATE OF NESCENT.

CrAaRACTERISTICS

nONE

Eo PR W

FALR FLTCH RESPONST CHARACTERISTICS

THE [ARGY POWER CHANGES HEDULRED ANT THE
RY PRECTS.

;ﬁ?:,m FFICULT ¥ DIFFCULTY)
L

E ALASPEZD CONTADL
OVERBURDEMED THE P .

T

Do NOT LIKE IT AT ALL,
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CONFIGLRATION  45-3L
FLIGHT NUmMBZR HU 3
PILOT

PILOT-RATING 5

WiNDiknotsi
WD SHERR
EXTERNAL TORBULENCE

LT

SMAL
MECLIGIMLE

CHARAITER.STIC ROQTS e YER T
-7 srnsd | st
| AIRCRAFT RESPONSE TQ CONTAROL INPLTS
__ELEVATOR
CONTRCL SENSITIVITY LECE :

2 EASE OF MAINTAINING DESIRED VELOOITIES

Enitel

ATTSFALTORY SA; TOR

RESPONSE

FLIGHT CONDITION
TURBULENCE
DIFFICLLTY
MAXIMUM UNDESIRED FLUCTUATIONS [
COMMENTS THE TURBILENCE PRODUCEI: & ‘s 0INL THiC & . IFRRCT WHLCE
CNAKGED T HTICAL VELGCITY SIGHIFLCANTLY AND WAS TRE
UNLY OBTICTLIONABLE PART OF 1115 MibEL,

3 RESIDUAL OSCILLATORY CHARACTERISTICS

o

w

o

~

FITCH
HEAVE

EXCITATION :
CONTROL -

COMMENTS

CHANGE 1N THRUST REJUIRED FOR Z0° BANKED TLRNS

CHANGE REQUIRED
EASE QOF TCMPENSATION

COMMENTS

FLIGRT PATH CONTROL

~_Fwal sk
Giide potn | Locatizér

tercept & vl
[c_de path; Locol

SIFFICULTY MR Ik RA

FRECISION G ik a4 Luan [ieS

WINIMUWM ACCEPTAELE BREAKCUT ALTITUDE

F GREATER THaN 250 FEET N

COMMENTS THE WIND HLANCE AT BUG D FT REARTRED AKICT 00
OF NEALHG CHAKGE.  THIS Was N VHT O 1W TIRE AND TR
IICALIZFI BEEDLE WAL WAKD DVER M0 LEFT a1 BKZAKDUT. T
Ass NOT TOOD DISTONGERT ENG 5 LNCE THE dAK I Ina DUALCTIES WEA
AUITE GORD BN FOR TEE S TDESTER SAMOLIVE,

BREAKDLT AND FLARE

EASE OF 2RREST NG RATE OF DESCENT )

PRECISION OF ATTAINING TOUCHDOWN POINT [ G

UOMMENTS

COMTHOL TECRN GuUE

COMMENTS IF DIFFERERT FROM

L45 WITH ELEVATOR 4nD

VERTICAL SPEED #ITH ThHRUST

LEVER

LATERAL D RECTIONA. CHARATTER STICS

EFFECT ON FNAL ASSESSMENT AMALL

LEAST DBJECTIONAILE FEATURES TH= ALRSPEZL SUNTHGL TIRIUGH THE ATVLLUDE

CONTROE
MOST OUECTIONABLE FIATUASS TUE HEAVY RISPUNSE Tu TURRILENCE

MISCELLANECUS

124

CONFIGJRATION  As-3L
FLIGHT NUMBER % -5
PiLoT

FLOT-RATING Sn

WIN i knots) 10
W N SHEAR BHALL

EXTERNAL TURBULEMCE LIGHT

CHARACTERISTIC ROGTE

“ELE vATOR
fmdl
nhal” F.n

na
FAaCTORY E:ATIS)'AC'IU RY

tud nol _velocdy 11437 " ertcai veloc, fﬂ'n !

STV ‘MC T ymc T
ouT ouT A
G STIGAT | LI | SLIGHT ‘}_’
T 6 %ol

HAD TG PAY CLOSER ATTENTIUN TO SPRED BECAUSE OF ALRSPEED
EFFECTS Of MORMAL FOKRCLY.

AN‘DLIT DE

Li”
T

T HDLD SPEST PRECTSELY 1H ORDER TO BT MULD HETC

Bon ha “ack]_ mtemec.ute Track I ai irock
Cnde pe rh Lacnl _2er_|Glizg pat=  Log pat= Laga rzes :Glige = ulvler
B u nT SLLGHT GIIT i SLTGHT
o 0D -Aik __FAIR EAu{ FaLk

J00FT; FUST MUT ENOUGH TIME T ASSRSS CLIDE PATH AND
SITUATION AT BKEAKOUT,  DIFFILULCY DUE WMAINLY TO ROSMAL
MIRLES GENEIATED BY AIASPERD CHANGES .

BLICHTY

GQG3 FALR

NEED TU GLOSELY MONITOR $PSFED DUKING LAST 200 FT, WENT
HIGH AT HREAK OUT | USED A WIUHER TUAN WANTED DESCENT RATR
AND NERJED MIkE THRUST THAN EXPECTED Tu ARREST IT. MUST
MNCT TsE B!

I E-4HrR WAS SUCH THAT A CHANGE IN SPEZD GAVE AN
APRUBKIATE CHANGE IN RATE OF 2ESCENT, | USED THTS, BUT
# UNLESS BOTH SPEED ANG HYTUHT BAQORS WEAE IN ODHRECT
SENSE,

NONE

THE EF OF MORMAL FURCE VARTATTONS WITI SPEED UN GL;DE
PATIE TRACKING TASK - PITC- STARILITY DID NOT HELP THAT
MUCH .

INCALIZER TASK STILL SUMEWHAT DECRADED,

PUOT KATING OF 3% BECAUSE OF NEED TC WCLD SPEED
PRECISELY MOR C0OD GLIDE PAT: PERFURMANCE.
NE - N0 ARTIFICIAL TURBULENCE DURING THlS EVALUATION.




CONFIGURATICN  Ab-3L WINGiRrots) )
FLIGHT NULMBER tlu-2 WING SHIAR SHALL
PILOT EXTERN&AL TURBULENCE LIGHT

8
PILOT-RATING 45D

CHARACTER STIC ROOTS [ ooz | -8 Lot ] Lust |

1AIRCRAFT RESPONSE TO CONTROL iNPUTS
ELEVATOR THRLST LEVER ’__? B
CONTROL SENSITIVITY Mpe= 0.30 frad sect) | 267 © 15,0 [t Asecifing
T ) inal Tnifiol [ Final
RESPONSE SATISFACTORY | SATISTACTORY | T0O SFALL | SATTSFACTORY

2 EASE OF MAINTAINING DESINED VELDCITES

vertical yeaCity iht

WIND (knots]
WINC SHEAR
EXTERNAL TURBULENCE

COVFIGURAT QN
FL-GHT NUMBER
F1L0T
PILCT-2AT NG

CHaRACTERISTIC

ROOTS F I I

_ELEVATOR LEVER
AsE = i-od/sec? o | 175002 1in
Imbal Finol ratial T Fnal

Long-tufinal veioe 1y (1435

Vet hcal_uelocily (R1

PRECISION OF ATTAINING “OGUCHDDWN POINT _ FaTa

COMMENTS 00D HEIGHT CUNTROL.

CONTROU TZCrM QUE

COMMENTS |IF CIFFERENT
[AS wiTH ELEVATOR and
VEATICAL SPEED wWiTH TRRUST
LEVER

FROM

8 LATERAL DRECTIONAL CRARACTERISTICS

EFFECT ON FINAL ASSESSMENT

3 LEAZT DBJECTICNASLE FEATURES GOGD HELGHT CONTROI,,

IG. MC3™ OBJECTIONGB _E FEATLRES TOO STABLE - DIFFIGULT TO CONTHUL CHANGES.

THE HICH AMOUNT OF STABLLITY REIQUIRES ANY
GONTROS, INFUTS TQ HAVE TO BE CLOSELY MOMITORED
TQ ENSURE THELK EFYECT. SENSITIVE TO TURBULENCE
ESPECIALLY [N HEAVE, CAUSING BOTHEKSOME ENGLNE
FUACES .

MISCELLANECUS

195

Longiludnal_ve oary (1AS) ~
F_IGHT CONCITION T T T TME MO K e [ wME M E LMC \i“C_,L 14 C TMC
TURBULENCE 3uT IR T ET o _GuT Ik cuT_ [ oLt % N
OIFFICULTY SLIGHT | SLLGHT | SLIGHT || SLIGHT | SLIGE ] [ _
MAXIMUM UMDESIRED FLUSTUATIONS [ kaots 7 _ knos| [ T)
COMMENTS 100 STIFF IN PITCK.
3 RESIDUAL QSCILLATORY CHAROCTERISTICS
l_ AVPLITUCE PIRILD N TAN NG ' [ AWFL TucE I PERION i CaMPING |
PITCH " ZEka . o N | - . |
HERVE EE R i ; [ i ]
i SOURCE . DEGRZE_ [ SOJREE 2 CEGREE
EXCITATION : ~ [ L e _
CONTROL _— _ o - | I X
COMMENTS
4 CHRAMGE N T-RUST REQUIRED FOR 20° BANK TURNS
CHANSE REGUWRED o —
EASE OF COMPRENSATION SLIGHT T o _OIFFIZUTY
COMMENTS FLET MAINTALYN SPEED OURTNG MARCE.VAES Or A ZLOET 1055
WL ENSUE.
3 FLIGHT PA™H CONTROL
ictercepl B nrlin! track] Intermedte track " Final irack (fintercept B inchn lrack]  -~termediare frock Firal track
Glize poth] Loco: rer [Ghae path ] Localeer |G ide polh | Localire_| €ide ~01h’ Localvzer |Ghide path | Localizes | Gl de path] Lacg zer
BEFICILTY o MONE NONE HONE sLiGl T
PRECISION GO0 G000 FaIR FAIR Falz PR :1
MiNMIM ACCEPTAB_E BRIAROUT AL’I'UDE_
IF GREATER THAN 200 FEE™ 300 B
COMMENTS SPEZD CHANGES RLFFLEULT - HAL TO LSE LARCE AMDUNTS UR
CONTROL TG ADJUST SPEED, EVEN 5 KNOTS, AT A FAST FHOIGH RATE.
AW 0N ULIDE SLOPE AT BRAAKOUT - RECAINED AT MINIMUMS KUT
THEN WAHNT HIGH.
& BREA<OUT ANT FLARE
EASE OF ORAESTNG HATE OF DESCENT [ CFRCULTY] [ N 11 3 A TN TR |



LAIRCRAFT RESPONSE TO CONTRO.

2 EASE OF MAINTAINING DESIRED VELOCITIES

CONFIGLRATICN  RL9L,
FLIGHT NUMBER &4-1
=ILaT A
PILOT-RATING 2

WINDiknotst 5
WIND SHEAR MODERATE
EXTERNAL TURBULENCE NEGLIGIBLE

CHARACTERISTIC ROOTS -.04 .50 | -l.ouse | Loal

INPUTS

WIND {hnots) CALM
WIND SHEAR MODERATE
EXTERNAL TURBULENCE LIGHT /MDDERATE

COMFIGURATION  RI9L
FLIGHT NUMBER 52-2
FILOT [
PILCT-RATING 45C

CHARACTERIST € ROOTS [___.__o.et .5 -1.65% | 1.081

E_EVATOR | THRUST _EVER

CONTROL SENSITIVITY

A " TnpusY LEveR 1
a7sectifie|[Z5T= 15.0 1it/5eceV p|

ira
inehiol Fingl

F a0l
SATISFACTORY j SATISFAGTORY | SATISFACTORY

tribgl
SAT1S FACTORY

RESPONSE

Lorqitudingl welcg 'y [1A5]

Verfical velocity (h)
; -

— . - - - -
Mg S 0.0 (radsesZr i) 2ar < 119 (1 /sectiving
In Tial Fino Initiol Finai _
SATIS FAGTORY [ L LS TTO0 SHALL
verhcol wglocy (R

Longiiadnn! velociiy (A5 )
VME IME [ vwmO 0 wRC [T IR
ouT N

FLIGhT CONDITION IMT [TNC vee o iMC | 1w
TURBULENCE T | N ouT | oJT | TN :
DIFFICUTY SLIGAT | SLICHT HOWE | WOHET NOHE
MAXIMUM JNCESIRED FLUCTUATIONS wnots| 0 K Temy

QNLY DIFFTCULTY L5 THAT DUE TO AIRSPEED CONTHOL ON
INSTRUMENTS BEING SOMEWHAT OF A PRORLEM.

COMMENTS

3 RESIDUAL OSCLLATORY CHARACTERISTICS

— GUT— T oot T TeudT N
"SLIGHT | SLlgMY | SLIGRT § ARIGHT | STISHT
[ ILLEH T . Tpm

HODERATE DIFFICULTY WAS EXPERIENCED IN CONTROLLIKG RATE OF
DESCENT ON APPROACH BECAUSE OF WIND SHEAR,

_ TERIGS

AMPLITLDE
_ W
T

[ TEWPLITUBE . PERIOD - DAMPING
PTCH ZERD - .
HEAVE ZERD ~ 7 1. .

R — 1 — " SEEREE—
EXCITATICN
CONTROL
COMMENTS
4 CHANGE IN THRUST REQUIRED FDR 20° BANKED TURNS

-1

CHANGE REQUIRED
EASE OF COMPEMSATION.

SOMMENTS

FLIGHT PaT+ CONTROL

nlercept 8 i ol Irock] ~termediale lragk | Fina ‘rack
de palh| Locahger |Giide poih . _ocalizer [Ghde path] Locahker
_+ { L.j___

EIFFICULTY HONE I SLIGHT SLIGHT BLIGIT SLIGHT BLIGHT
PRECISION GO0D | FAIR AL FAIN | FATK mmJ

[CsWare ——"— 7
ILTENT _DFneaTy

wntercept B inital frack _inlermed are_tfrack_ | Fingl trock
Ghde potr | Lgealizer |Ghde path [ Localirer | Glide path] Localizer
procatize Gtide path

HOKE NONE

HONE NONE MODEAATE SLIGHT

g [
\f_:.m,troopl 00D FAIR | cuop

MINIMUM ACCESTABLE HREA<QUT ALT TUDE
IF GREATER THAN 200 FEET
COMMENTS Y PROELEMS WER: ENCOUNTERED DJUF TO THE WLND SHEAR WHICH
REGULRED A AEADING CHANGE CF ABOUT 50" ON TIIF APPROACH.

BREAKOUT AND FLARE

EASE OF ARRESTING RATE OF DESCENT
PRECISION OF ATTA'NING TOUCHDOWN POINT

COWMMENTS

CONTRCL TECHWIQUE

COMNENTS IF DIFFERENT FRON

LAS WITH ELEVATOR AND

VERTICAL SPEED W TH THRUST

LEVER

LATERAL DRECT:ONAL CHARACTERISTICS
EFFEST ON F NAL 25SESEMINT

LEAST DBJECTICNABLE FEAT_URES

WOST ORJECTICKAR . E FEATLRES

MISCELLANEDLS

128

CIFFICCLTY DLE TO WIKD SREAH - MEADWIND CHANGING TGO A& TAIL
WIND DOWN LOW,

UNCERTATN ABOUT THHUST LEVEE CMARACTERLSTICS BUT THERE
SROBABLY WAS KOT A VALLD GAUSE POR THIS, OTHER PAIBLEMS
DUE TG WIND SHEAR,

NONE

EASCNABLE AUT A STRANGE WIND GF PITCH ATTITUDE
STARILITY.




i AIRCRAFT RESPONSE TO CONTROU

2 EASE CF MAINTAINING DESIARED WELDCITIES

2 RESICLAL OSCILLATORY

4

-~

CONTROL SENS TITY

RESFONSE

FLIGHT CONCITION

TURBULENCE

DIFFICU_TY

MAX IMUN UNDESIRED FLUCTJATIONS

COWMENTS

Lt
AEAVE

EXCITATION
ZONTROL

COMMENTS

CHANGE N THRUST REGURED

CHAKGE REQUWRED
EASE QF COMPENSATIOM

COMMENTS

FoIGHT FATH CONTRO.

DIFFICLLT Y

FRECISKON

WNIMLM ACCEPTABLE BREAKSUT
iF GREATER THAN 200 FEET

COWMENTS

BREAKIUT 4ND FLARE

EASE OF ARRESTING RATE

COMMENTS

TONTROL TECHNIQUE

COMMENTS IF DIFFERENT FROM
LAS WTH ELEVATIR AND
VERT CAL SPEEC WITH “HRUST
EVER
_ATERA_ CIRECTICHN & _

EFF

CHOFNAL ASSFSSMANC

LEAST CRUECTIONGHLE ~SATURES

MCST CB.ZCTIDNABLE

MISCED | ANTDUS

Of GESCENT
PRECISION OF ATTAINING TOUCHCOWN FOINT

FEATUALS

WINDIxnots! CALM
WwIND SHEAR SHALL
FXTERNAL TURBULENIE MIDERATE

CONFIGURATION  RIST,
FoGHT NIMBER 55-7
PILOT B
PILOT-RATING 40

EHARACTERISTIC ROOTS [ 04" | 50 | -L.ose |_1.0Bc

WIND tunats) 10«15
WiND SHEAR SHALL
EX"ERNAL TURBULENCE LIGHT

LONSIGURATION
FLIGHT NUMBER
PILDT
PILOT-RATING 1

CHARACTER STIC RQOTS |_

R19L
B86-1
[

4 | -.50_| -1.0s%] .08t ]

INPUTS
- - ~TRALE : T T g EvATOR T THARUST_LEVER
VATOR THRLUST _EVER otV — - -
E\As[ 4 s (rad/sec 1= feciim BE = 0.3% _ (rod/sez? 1/ a} 2817 15.0
" C T Fra Tt Initial T Final imtial
[ "SATI5FACTORY | SATISFAGTORY | SATISFAGTORY [ SATIS FACTORY | SATISFACTORY | SATISFACTD

ongiludingl v 1%
we . mk ] IMC
R 2ot K]
SLIGHT | SLIGHT _| SLIGHT |
) kil

DIFFICULTY DUE TC CROSS-CHECK AND TURBLULENCE.

CRARACTERISTICS

_EMPL:TUDE
ZEAD _

eERD

FOR Z0° BANZED TURNS

NEGLIGIBLE
N

Langitudingl_velocily ([RS1 | T Vertical venciy (R)

YMC L IMC TNL VMT T TMC TMC

guT [30 Y [ Ui ] oot T

NONE | SLIGHT | SLIGHT WINE___| STICRT | SLICHT
5 wnots] Tpml

. AMPLITUDE —__ PERIGE ] BRMPING
L ZER0 ) _
238 | 1 .
" ; TSCURGE ] ’

HO NOTICEASLF OSCILLATION,

HIFTICUTY

BLPFICULTY DUE IO NEED POR THRUST CHANGE HOT BELNG
IATELY EVIDENT.

[lntercept B r¥ial 1roce] termedate trock Fnal track intercest 8 wnihal frack] intermediate frock Fonol frack
[€: de paih | Localszer 1 e pa'h | .ccclizer |Ghae pat- [ Loco zer alde pothl Localzer [Ghide poth [ Localieer [Glide poth] Locchizer
SLIGHT HONE MONE i NONZ MODERATE SLIGHT SLIGHT HONE SLIGHT NONE MIDERATE SLIGHT
LG Mo FALR ’HAII’ {5000 FATR coop FAIR GaoD BOOR FATR
- _ R S -
ALTITUDE
CHECE, {21 SOME WIND SHEAR, SOMZ WIND SHEAR AFMECTLNG GLIDE SLOPE ADHERENCE. SOME
§ NTROL WAS MIT SMALL LATERAL ANP DIRECTICNAL QUT-QF -TRIM REDUCED

SEEETL]

SUIGHTLY [0# AT BREAKOUT
RATE OF

FAIRLY REASONABLE GUNTROG . CVER
ST WITHE THRUST LE

CHARALTERISTICS

PODERATE EXTIHNAL TLeE
TIONA LY,

NCk G LRSS

CONTHET OF BATE 0F DESCENT WITIH TIKUST LEVER
HAS PRETTY OOUBD.  SOME ZETCH ATTLTUDD STABLLITY
WAS U'HZSENT,

MOBGERATILY SUSCEPTIRLE TD VERTIUAL TUORHULENCE,

LALL W NG AT SURFACE.

197

LOCALLIZER PRECEISION.

Y [ AN

[oon
SPEED WAS 7O K0TS AT START OF FLARE TO CCRRECT FOR HWIGH
POSTTTON DM GUIDE PATEE.

MUIDERATE:  LATZ

A AL FORCES THOUGHT TQ BE RATHER HIGH
AND LATERAL THM

BATR & BIT FAST.

40 UNCXPECTED TGKGIVUNINAL 04 AEAYE RESPONSES,

SEE HOTL 0N LATERAL/DIAECTINNAL CHARACTERTSTICS ASOVE.

ONE O TNE BETTER MUBELS.
FIRPORMANCE WOULD IMPROVE WITH PRACTIGR ON THIS MDDEL.
EATENAL TURBULENCE PRESENT AUT EFFECTS THOUGHT TO HE
MINGY ON TATS i

BELIEVT FINAL APPROACH




CONFIGURATION  R1S wihDikreis) 15-10
FLIGHT NUMBER 411 WILD SHE AR SMALL
FILOT ) EXTERNAL TURBULENCE LIGHT

PILLT-RATING L33

CHARACTERISTIC ROZTS 04 | .50 | -Lose | 1,088

{AIRCRAFT RESPONSE TO CONTRCOL INFUTS

2E

3 RESIDUAL O5CIC

CONTROL SENSITIVITY

RESPONSE

ASE OF MAINTAINING DES:RED

FLIGHT CONDITION

TURBULENCE.

DIFFICULTY

MAX MU UNDESIRED FLUCTJATIONS

COMMENTS

PITCH
HE AV E

EXTITATION
CONTRO.

COMMENTS

4 CHAMGE N THRUS™ REQUIRED

THANGE REGURED
EASE OF COMPENSATICN

COMMENTS

FLIGHT FATH CONTROL

DIF FICL. Ty

FREC'3I0N

MR I ACCEPTABLE BREAKQUT
F GREATER THAN 250 FEET

COMMENTS

BREA<QUT ANT FLARE

EASE OF ARRESTING RATE OF GESCEMT
PRECISION OF ATTA:NING TOLOHDUWN FONT

COMMENTS

CCNTROL TECHMIQUE

COMMENTS IF ChFFERENT FROM
1AS wiTe E_EVATOR AND
VERTICAL SPEED W.TH THRUST
LEVER

“ELEVATOR THROST LEVE

!can/se: !fvm

al Tnstat
'mD 0 EMALL ]'SATlsmcmiLll SATISFACTOAY T

257~ 13

VELOCITES
[ Tongrrudndl velccty TIAS) | verlical veloeity (ht —
vAE |~|c TWME_ [T TMC H B
oJuT | OuT

[ SLIGHT ) GERATE ‘lj‘JthRJ\TE_V SLI(HT

=10 —_kno's

THERE SZEM§ 17! HE A COI'PLING AETHEEN THRUST LEWER AND PITCH
ATTITUDE AND T,A.S5.

LATORY CHARACTERISTICS

CCNF GURATION
FLIGHT NJIMBER
AILOT
2ILDT-RATIMG

WIND {knats)
WINDG SHEAR
EXTERNAL TURBULENCE

CRARACTERISTIC RCOTS [j JI ]

In fal

LT

_ELEVATOR . THRUST _EVER

. _ {rad/ec? ) ind gy m/m?v.n
Fi=al [ lnmu‘ Firal nal

Ueng. fudinal .aelnm, TAS) \.’er Tico wvetocity (R1
VM R ‘j VME [ iMC
i au”

ouT_

o —————

T AMPLTUDE ] FERIGE )
. ZLRU R
T

BAD DIAPIGULTY MalNTALNING DESIRED PITCH AYTITUDR JIEN
MANDEIVRLING AND APPLYLNG THRIST. . NO PAHTICULAR TENDENCY TO
P.T,

FOR 20° BAMKED TJRhS

BIFFLCULTY TUE T COUPLING SETWEEN PLTLN ATTITODE AND THRUST
LLEVER,

[itercapt & intiol *rack] Inlermedate srack | Final fvi\:h_
IGTide path | Local Fer [Ghae gath [ Locairer (Glide potn] Loco rec
MOOERATY [MOUERATE | GREAT |MODERATE | CRZAT SREAT

ALR PO [0 RS kS UERY POOR WRY U

A TITUDE
| I—

HARD T COONIK THAUST CONTROL AND PITH ATTITUDE
(WHEN MAKEING LAKG SIRRZCTIONS, 1 RAD TRIHLE CONTRLLLNG
TAS ANE CLTCH ATTITUDEY.

LATERAL [ RECTiCNAL CHARACTERIST C%

EFFECT OW F NAL ASSESEMENT SONE

LEAS™ DBJECTIONABLE FEATLRIS GIUD DAMPING 1K PITCH - KO PLO TENDENCY,

MOST OBJECTIONABR. £ FEATUNES DIFEICELTY 1t QONTROLLING L.A.S, AND GLIDG
PATH.

MISCELLANECUS

198

Tt wack] _Intermediole 1rack Final track

hl Lcea 2er

G- Hepath | tata'ike- | GI de pafh] LocDizer

I N .




CONFIGURATION  R13-1L wihD{wnpts!

FLIGHT MUMBER L31-2 WD SHEAR MO DURATE
PILOT A EXTIRNAL TURBULEMUE NECLIGIBLE
P.OT-RATING 9%
[

CHARACTERISTIC ROOTS

(L ARCRAFT RESPONSE 1O CONTROL INPUTS

JEATOR | -
lracieec?) o Z8T Y

Iratial 1 nal

- F ) Tl
SATTSFAGTORY | SATISFACTOHY || SATISFACTORY

2 EASE OF MAINTGINING TESIRED VELOCITIES

CONTROL SENSITVITY

RESPONSE

Longitudingi_velse ty (T AS] Verfcal veloeidy (R

I A T iMT vHE #, i
ouT '| I oJT ouT "f
| suiciT [ 86T HONE_ [ sLIGHT [mD Rﬂ_‘ij
x7 - 8 Crrats|| T w0G . [EL

FLIGHT CONOITION
TURSULENCE
DIFFICULTY [
MAKIMUM UNDESRED FLUCTUATIONS

COMMENTS : A STEADY ELEVATOR INPUT RESULTED IN A FITCH RATE BUT THIS
PRESENTED LITTLE DIFPICULTY IN AIRSPEREL CONTIOL. TURBULERCE
PRODUCED A NOTICEABLE EUT MOT A BUTHRRSOME EFFECT -

ESPECIALLY WOTICEABLE IN YaW.

3 RESIDUAL DSCILLATORY CHARACTERISTICS

AMF_ITUDE
P:1CH 4 :
HEAVE ¥ L

~FERIOD

WIND tknots) 5
WINDG SHEAR MEGLIGLBLE
EXTERNAL TURBULENCE NEGLIGIBLE

CONFIGURATION R1S-1L
SLIGET NUMBER L28-2
21L0T B
PILOT-RATING 1%

CHARACTERISTIC RODTS 1 -1 [ -1.0ss ] Loat |

THRUST LEVER
Z57:= 15,0 UETIGIN

WEE 0.3 ¢
) Initial Firal Tt al F no’
"SATISFACTORY | SATIS/ACIORY ] SATISFACTORY PR

“Lengituzinal vel " Verlical velogity (h!

VAT ] I MC vMoo
oLT ouT [ TJT
Hi b HONE

! 100

30ME TURBULENCGE UPSETS I[N PITUH AND HEAVE, BUT NOT
STGN] FTCANT.

DA MFING

_ _DFBAEE

EXCITATION
CONTHOL

COVMENTS

4 CHANGE 1N "HRUST REGUIAEZ FCR 207 BANKED TuR

CHANGE REQURER
EASE OF CONPEMNSATION

COMMENTS

5 FLIGHT PATH COMTROL

Intercept & il frack intermediate track | Finol frack_
6 ide path _Locahizer Glide pefn] 0coizer | Gide poln  Localirer

nioccept & niho: t-ock] Intesmedale_track Finai \rack

l.de poth ] _acalizer [Ghae path [ Locairer [Gide poth | Localize:
CIFFICUL ™Y ODERALE | KON HOJKRATE | NONE HORE
FRECISICY TOOR Onh

hEY oean

MININUM ACCEFTABLE BREAKQLT ALT TUDE
F OGREATE® THAN 200G FEE™ oy
COMMENTS ON INITTAL GLTUE PATH INTERCEPTION WE
SLHPRISTNGLY LOW THR-ST HAD Tu BE SELECTED (SPPRIX. 670
TET THE ATRCKAFT DESCENRING 3 W FLPFL ALPRDA.
L300 FUP.M. WAS USED AND & MEAN OF AWIT LI0G 1ML WAS
NEAESHA

WENT MIGI AND A

o

BRTAKQUT AN FLARE

EASE OF ARRIST.NG RaT:
FREZISION QF A7 TaINING

JESCENT
ADOWN PGINT

COMMENTS

-

CONTRO. TROeN GaF

COMMENTS IF CIFFERCR™ FROM
TAS WITH ELEVATOR ARD
VIRTICAL SREIZD W ™4 Thaus!
LEWER

w

LATERAL CRECTIONAL CTRASAITERISTCL

EFFECT DA IMAL  LSRESSNEN

3 LEAST SBITCTICNABLE FLATURTE

CRUETTIGhAILE FLATJREY

MISCE . AREL

AT HAVE ALER A 810

S RN AN R R L

P ey, o

SLIGHT ! MONE NORE NONE SLIGHT SLIGHT
. J_ — . B
Fe

GLINE PATH DIFFICULTY DUE O AEING LATE, LOCALIZER 1D
TEHDENCY TO '3' TUAN STIGHTLY.OME TOES NOT HAVE MUCH TIME
TD "PECIDE' 70 ANl Fi0M A AREAKCUT HEL3HT OF 200 FT.

GoOD

NI

PITEH AND SPEED COHNTROL QETTE SATISFACTORY THRUBT LEVER
IVITY ZATISFALTORY . J0GD.

TR AMPEAIED 10 BE A WEAK T0

L STABITTITY WITH AN UNDERLYING
WITE HEASDHABIE ANY.-OW, MOTLVATED

I O1IN SAME WAY A3 R6L.

WEAK [DPUR e
T SRIVE &1RCREAT




I AIRCAAFT RESPONSE TO CONTAOL INPUTS
_UATQR , THRUST EVER
CONTROL SENSITIITY BE: D3k __trog/sec?Winf 281 Ui MaE =
Tnial | Faingl Inwhul Fina{ Imtial
RESPONSE SATISFACTORY | SATISEACTORY | SATISFACTORY | SATISFACTUR [ SATISPACTORY [S.\TISFACT RY
2 FASE OF MANTAINING DESIRED VELOCITIES
Longituding: velocily (L A51 ~Werficed veiooidy (hy Longitadinal_vewwely (FASE —
FLIGHT CONDITION VML Wi TR vl T iMC 3 e ]
TURBLLENCE i Y Iy ouT ] our Gat L 6JdT L aur
DIFFICLLTY - hL[GE,T SL'.EI('!'

W.RD{knars) ALMOST CALM
WIND SHEAR MODERATE
EXTERNAL TURBU_ENCE HEGLIGIBLE

CONFIGURATION  Rr19-7L
FLIGHT NUMBER 6541
PILOT LS
PrLOT-RATING 3

CHARACTERSTIC RO0TS [ 07 51 | 1,054 L.odt

W ND i knots! CALM
WIND SHEAR SHALL
EXTERNAL TURBULENCE WEGLIGIALE

CONFIGURATION  RL9-2L
FLIGMT NUMBER §13-2
PiLTT a
FILOT-RATING 5D

CHARACTERISTIC ROATS

— CELEVATOR T TUTARUST LEVER
T (rudf’secz a2 . L T Wt/eectin
Finn . Finni

SLIGHT { SLIGHT
K

MaX:MUM UNDESIRED FLUCTLATIONS - hnols

1 shicr_|
ﬁﬂm

COMMENTS 5§ UAS A HINT OF SINK WITH DECHEASTYG AVRSPEED &ND VICE

BUT THIS WAS NOT SERTOLS.

3 RESIDUAL  OSC L, ATORY CHARSCTERISTICS

o~

w

o

=

s}

PITCH
HEAVE

__TSGURCE T UTT T TTUTWEGREE. )
EXCITA™ION . . ~ _ 7__*4
CONTROL SRR S R .
COMMENTS
CHANGE 1IN THRUST REQINRED FQR 20° BANKEZD TURNS

CHANGE REQUWRED:
EASE OF COMPENSATION

LFFICULTY]

COMMENTS

FLIGHT PATH CONTROL

intercept B in 1ot Irock] afermadmle Irock
Locoheer [Glide pot - [ Localizer
DiFFICULTY : { SLIGHT ; SLIGHT H SLIAKT
; s
FREC SION A IR FalR Faln FALR
MINIMUM ACCEPTABLE BREAKOUT ALTITUDE

IF GREATER THAN 200 FIET

1 3THL FALIRLY LOW UM THE DLIDE PATH AT THE VERY END BUT
200 FT AGL APPIARZD TO ALINM PLENTY OF CLEARAWCE TO EFF:CT
THE MANCZUVRES REGUTRED TD GET TU TI:I LANDTN© SPOT.

COMMENTS

BREAKDUT AND FLARE
EASE OF ARRESTING RATE OF DESCENT “srient T
FRECIS-ON OF ATTAINNG TOJCHDOWN PODINT | 7 )

COMMENTS THE
SPOT WAS APPROACHETI.
AT THAT TIME,)

ATRUORAPT SZEMEN TU BALLION SOMEWHAT AS T47 TOUCHDOWK
(THE ATRCRANT WAS BXING ACCELFRATED

CONTROL TECHMIGJE

COMMENTS IF DIFFERENT FROM

&S WTH ELEVATOR ang

VERTICAL SPEEC WITH THRUST

LEVER

LATERAL DIRECTIONAL CHARAGCTERISTICS

EFFECT ON FINGL ASSESSMENT

LEAST OBJECTICNABLE FEAT_SES

MOST DEJECTIONABLE

SHATIRES

MISCEL_ANEDUS

200

TSATTEFATTORY

iai w_lncw!g LV —_M‘
1 MC
smc,m‘ sumrr
7]

DIFFICULTY N TO THRUST EFFECTS DN PTTOH ATTITUDE,
ALTHOLUGH NOT AS MUCH AS CONFIGURATION L-2L.

WELLIGT]

WL__'—_

inlermed.are te *rack Findi _trock
Gude path Lacul-eer iGlide patr an Localizer

[intercepl & initial trock
Cide path ~ Localirer

SLIGHT

SLIGHT SLICNT  MODERATE | SLIGHT

FAIR

st |or - pouR | eatk

GOGD TAlK

ST

JIFFISCLTY DUE T (1) FOWER CHANCES AFFECT PITCH AND
SPELD, (2} SOME TALL WIKD ON APPROACH,TH1S RESULTED IR A
DESCENT RATE UF 1200 F.P.M, ONCE FROM AN AVERAGE QF 900
F.E.M.

TCAUWDERATE — CFETy
FA]R/E:UOD

UDTFFICULTY OUE TO HATE OF DESCENT HOT RESPONDINC AS
QUICKLY TO POWER TNCREASE AS ANTUCIPATED. HOMEVER,
TCUCHTOWN AND FLARE WERE O,

ATTITLUDE STARLLITY “ELPS.

KEED TO RETRIM EVZRY TIME TRE POWEXZ CHAMGES
SLGNIFICANTLY.

SENSITLVE TO TUHBULENCE LN
WIND DYD WOT AFPEGT RATING.
(KEED 10 T3
TRIM BATE
AND 1200,

TIAVE AND PITGS,  TAIL
FRIM RATE TOO FAST

M A LOFT DUR T THRUST FECT OM PLICH -

LIGHTLY TO0 PAST FOR THIS CONFLGURATION




CONFIGURATION  Ri9-2 WIND(knots] 5-10

FLIGHT NUMBAER fi=3 WING SHE&R MO DERATE
PHOT ] SXTERNAL TURBULENCE MODERATE
PILOT-RATING 6

CHARACTERISTIC ROQTS _03 _51 | -1.05% ] t.67

CAIRCRAFT RESPONSE TO CONTROL INPUTS

CONFIGURATION WINDixnots]

FLIGHT NUMBER WHD SHEAR

PIOT EXTEANAL TURBULENCE
PLOT-RATING

CHARACTERISTIC ROOTS i [

mnus? LEVER ELEVATOR THRUST [EVER

CONTROL SENSITIVITY = 0. 34 {raafsgczum TI5.0  (Hisentn W trad/sec? Vinf Zat - (1 e cBVin]

\n\l\ﬂ\ Fino! Inil-al _ Eiral At Fnal Initipl 1 Final
RESPONSE i MALL ISLIGHTLY LARGE [SLIGRTLY SMALL JSTIGHTLY LARGE |

Z EASE OF MANTAINING DESIRED VELOCITIES

Lorgitudiral_velgcity [1AS) veriical velotily 1h1 {ongiludingl velocily (1A5) “verficol veloeily (R
FLIGHT CONDITION VMZ T IMC X VM T TMC TMT VME | TMC ] IMC
TURBULENCE QuT auT N ouT ouT 3 N TR G
DIFFICULTY HT || SLICHT | SLIGHT [0DE T :
MAXIMUNM UNDESIRED FLUCTUATIONS 3 TG 19 . knats] +200 — knats| _

COMMENTS: DIFFICULTY DUE TO LAGS TN [NTLIIADL RESPOMSE.

3 RESIOUAL OSCI_LATORY CHARACTERISTICS

PITCH
PEAVE

EXC TaTion
CONTROL

COMMENTS ATRCRAFT FELT SLIGHTLY SLUSGISH §N PITCH AND 1IN NEIGHT

CONTROL .

4 CHANGE N THRUS™ SEQURED FOR 20° BANKED TURNS

CHANGE REQUIRED it
EASE OF COMPENSATICN S LIGHT /MIDF RAT

COMMENTS

€. FLIGHT PATH CONTROL

“Firal Yotk
G de poth | Locahzer |

t B ol track| totermediate track
Glide cath ] Locohizar [Ghae path] Lacolrer
FLIGHT MOHE ' > SLIGNT| >S5LIGHT{MODERATE |MODRRATE
- — — -

PREC SION SAT CATR FATR i FAIR
AR 1 PAIR ] MR OFMIR ]

MINIMUBM ACLEPTABLE BREAKQIT ALTTURE
i¥ GREATER THA4N 200 FIET

DIFFICULTY

200K

LIVER.  aLsg )
T AM SATURATED.

DLFFLCULTY DVE TO QVERCONTROL WLTH T
FELIRVE PUOT FATTGUE IS A FACTOR.

COMMENTS

6 BREAKOUT AND FLARE

ERASE OF ARRESTING RATE OF DESCENT
PREC'SICM OF AT AINING TOUCHIOWN PN

COMMER "5

~y

COCNTROL TECHNIQUE

SOMMENTS IF D FFERENT FRON
45 wiTk E_EVATOR AND
VIRTWCAL ZPEED W™ TR3IUST
LEVER

§ LATERAL TIRECTICR AL CHARACTERISTICS

CFFECT 2K FINGL ASZESSNENT HEINE

9 _EAST QIJECTISNABLE FEATURES ATTITUDE

TROL Was FATR.

0UMOST QEJECT ONABLT FEATURES B FANTANAT
- POSSLELY A TENDE

T3TED.

Nowhh SCMEWAAT i
TTe VR RGON

bOMISCEL ANEOUS

__DAMPING

k] Fingl brack

Intercept B nral track] intermed ate fro
Glide potn | Localizer [Ghde poth | Lacalizer  Ghde path
R Y S A B

P




I AIRCRAFT RESPONSE TC CONTRQL

COMTROL SENSITIVITY:

RESFONSE

FLIGHT CONDITION:
TURBULENCE:
DIFFICULTY

MEXIMUM JNCESIRED FLUCTUATIONS

COMMENTS

CONFIGURATION  RL-3L
FLIGHT NUMBER LlOB-1
FILOT A
PILOT-RATING  BY

CHARACTERISTIC ROQTS L.oz ] 54 | -Lass

WINC{krots) 10-15
WIND SHE LR MODERATE
EXTERNAL TURBULENCE LiGNT

1.06¢

LNPUTS

CONFIGURATION  R19-3L  WiNDH{knats) CALM
FLIGHY NUMBER 100-3 WIND SHEAR SMALL
IL0T B EXTERNAL TURBU_ENCE HEGLIGIBLE

PILO”™ -RATING (31

CHARACTERSTIC ROCTS

<07 | -.54_] -1.05% 1.061 }

THAUST LEVER
73T 13.0 T
Inilinl Final
SATISFACTORY | TOO GREAT

- " ELEVATOR ]
BE * 034 _trad7eec?ifin

infial Firal
SATISF GATISFACTOUY § SATLSFACTORY | SATISFACTORY

CTORY

Lcng tyd nol veiot Ty | LA vertico _delotity ) 1

Longitudinal_veiocity (1AS) | varlica: veigzity (A3
X TMC | vie TME [ ML

" agT ouT__ | W
MIDESATE . GREAT
krats) 1300

FORCE LNCHEASKS WITH ALRSPEED CAL
UNPREDECTAHI RATES OF CLIME. TURBULENGE IN HEAVE ALSO VERY
ROTHERSOME .

3 RESIDUAL OSCILLATORY CHARACTERISTICS

PITCH
HEAVE

EXCITATION
CONTRO.

COMMENTS

4 CHANGE N THRUST REQUIREZ

CHANGE REQUIRED
EASE CF COMFENSATION

COMMENTS :

5 FL.GHT PATH CONTROL

DIFFICL.TY -

PREZISION

MINIMUM ACTEFTABLE EREAKOUT
IF GREATER THAM 2DC FEET

COMMENTS

% BREAKQUT anb FLARE

EASE OF ARRESTMNG

COMMENTS

7 OCONTROL TECHNIQUE

TOMMENTS |15 0 FFERENT FROW
1AS wiT- ELEVATQR AND
VERTICAL SPEEC Wi'W THRUST

_EVER
B LATERA. DIRECTIONAL
EFFECT CN FINAL ASSESSMENT

9 LEAST GCBJECTIONABLE

RATE OF CESCENT
PREZISION DF ATTAINING TOUCHDOWN POINT

¥MC Imc 1 IMC
_ oot [ our ] N ]
SLTGHT | SLIGUT | SLIGHT
-5

14, Knots|

wME ] TINC L T
G ]

SLIGHT SLIGHT |

o fom]

DIFFICLLTY CAUSED BY TEMPENCY TO PUT NOSE DOWN IF HIGH ON
GLIVE SULOPE.

T aAmPLTUBE ] PER.G [C__AMPLITUDE TPERIO
— e e —
S o Tmw :
__SOURCE T _DEGREE ] . TsooRcE” T
t ELEVATOR ]  HoDERATE _ — .
[ I — —— — .

BUT IT WAS RATHI
SFONOY THROUGIHOLT,

FOR

MO DZRATE T
MO GERATE DIFFICULTY

ATRIPEED CUNTROL WAS KOT <OOD AND THIS KEQUBTRED POWER
CHANGES WIIGH H&FDRED TOO MUCH ATTERTION TO E1CHT CONTHOL,

20° BANKED TURNS

L SHALL T
SLIGHT __

Inrercepl B niliol trock| 1nvesmedwle track Faol rrock Intercepr B in fial frach] _Infermedile I-ack Fiaal track ]
[Ghde path | Local-zer [G1de patn| Local rer Je potnflaco zer Slde path[ ocanizer [6 de patr | Localuer | Ghde poth La:m.zeq
MODERATE |MODERATE |  UREAT _|MODEATR | MODERATE |  GREAT | SLIGHT | SLIGNT | SLIGWT  SLIGHT  SLIGHT | SLIGHT
‘ POOR i _ POOH POGR POOR _ | ¥RRY POOR| vmyigq_cu}‘ FALR FAIR FALR l FALR { FATR FALR J
ALTITUDE

| [ 1

DIFFICULTY CAUSED BY WIND SHEAR, TUXBULENCE AND ALRSPEZD
- VEATTCAL SPRELD INTERACTION,

DIFFICULT Y]

[ wg
[T

CHARAZTER-STICS

SMALL

TEATURES

1C WOST GRJECT QNABLE FEATURES

MISCELLANEDUS

202

WTND CONDITION RRQUIRES HIGK RATES OF DESCENT, GENERALLY
RIGH UN THE GLIDESWOPE. SPEED CONTRO[, FOOR BECAUSE QF
TEHDENCY TO PUT MOSE DOMN TO CORHECT GLEIDESLOPE ERROM,

_MODERATE

FALE

BONE

IATISFACTORY ATTLTHOE STAR[LITY.

THRVST LEVER SENSLTIVITY WAS P0SSTBLY A LITILE HLGH
AP MAY HAVE CONTRIBUTST 70 AN OSCTLLATTON DOWH GLIOC
EATH,

TUHBULINCE HOT NC




CONFIGURATIGN  R19-3L
FLIGHFT NUMBER 123-1
PILaT C

P OT-RATING 1

WINDimaals) 5
WIND SHEAR SMALL
EXTERNAL TURBULEMNZE LIGHT

CHARACTERISTIC ROQTS

.02 -.54 5+ 1.08
CAIRCRAFT RESPONSE ~C CONTROL INFUTS
£ EVATOR TrRJS] LEVER
CONTROL SENSITIV Tv: 4 jrad/sect M| Z8T= 15.0 111 /sec?bir
7 Farol inhal Final
RESPONSE - TOG_SHALL | TOD GREAT T00 SMALL | TOO GREAT
2. EASE OF MAINTAINING DESIRED VELOCITIES
Langitugingl veloc vy (1AS) | veriical yedocaty ih] ]
FLIGHT CONDITION VAT TME [ TmE WRT | TME 1 MC |
TURBULENCE ouT oUT__} ™ oLt ] OaT {7 £l
OIFFICULTY SLIGHT |#DERATE |MODERATE || SLIGHT  [MODERATE | GREAT
MAXIMUM UNDESIRES FLUCTUATIONS [ 15 Knots, fom|
COMMENTS DIFFICULTY DUE TQ EFFECT OF AIRSPEEC ON CLINE Ok SINK IF

TURDTTLE LEFT ALONE.

3 RESIDUAL OSCILLATORY CHARACTERISTICS

WINE (kpots)
WIND SHEAR
EXTERNAL TURBULENCE

CONFIGURAT.ON
FLIGHT NUMBER
PILOT

HILOT -RATING

CHARACTERISTIC ROOTS T

ELEVATOR _ THRUST _EVER
: Trgd%sec 2 1/in] 28T - *+/5ec=Vin
Tminig! Fingl rinl P Final
1
[ “Lonaiudival velocily TTASY Vertical velocify (R
VWE [ ImE ] _TMC VMG TMC ™M
_ouT T ouT [ ST +-w0 ‘*:_'N
1 A
L LY N fpm

_AMPLITLOE ~ TAMPLOLCE T TRERIOD DAMPING
FITCH ) . -
HEAVE o i 1 . —

T SOOREE " source | | T ThEGReE T T

EXCITATION : [ |
CONTROL o - - R B -
COMMEN"S M) MOTICEABLE OSCILLATGRV CHARACTERISTICS, ALTHUUGI THEY

COMLD HAVE HEEN MASKED 8Y THF ©FFECTS 0 THE MARGTNAL

EXTERMAL TURB'LENCE LEVEL.

A4 CHANGE 1IN THRUST REGL'RED FOR 20° BANKED TURNS

m

&

THANGE REQUIRED -
EASE CF COMPENSAT:ON

[CSHALL
| MODERATE

]
— GARILTY

COMMENTS

EFFECT OF HANK ARCLE TNSIGH. CANT [N COMPARLISCN WITH

EFFECT OF ATRSPEED VARLATIONS,

TLIGHT PATH CONTROL

Intercep! B oitiol t-ace] Infermegnte froce . Final frack
Side polh T Locatizer [Ghde poth ]| Localizer [Gide goth] Loc

DFFICULTY SLIGHT SLIGHT MO DZRATE SLIGAT

PRECISICN

GoLD

MNIMLM ATCEPTABLE BREAKSLT ALTITUDE
IF GREATER THAN 200 FEET i

COMMENTS
INTTIAL DIFFICILTY [N MALNTATNING HETGHT PRIOR TG

AQISITION JF GLIDE PATR, DUNSIOERARLE HETGUT Luss ON
THRNING TO BASX LEG DUE TD DVPRCONTEDLLING WITH THROTTLZ
TH KPENSATIML FOR ALRSPEED CHANCES. CAFTURED CLIDZ PATH
AT 10D F

BREAKCUT ANC: FLAREZ

EASE OF ARRESTING RATZ OF CZSGENT CEL ) DIFFICJLY
PRECISIZN CF ATT@NING TOLCHDOWN POINT  GOGD 7 } )

I'52 OF PIRWARD STICK TO MALNTAIN AIRSPES
ANREST RATE QF DESCENT RELATIVELY BASY UNI
CONDITICNS .

ANl TURGTTLE TN
LI R

COMMENTS

CONTROL TECHWIQUE

COMMENTS IF D-FFERENT FROM
1AS wiTa ELEVATOR AND
VERTICAL SPIED WiTH THRLST

LEVER

LATERA, DIRECTIONAL CHARACTERISTICS

EFFECT ON FINAL ASSESSMENT NONF

LEAST OBUECT ONAALE FEATLRES VM OFIRATICK COMSLUERABLY LESS OLYFICULT THAN
[onc.

MCEY CHOECT CHABLE FEATURES

LARCE MANLFOLD PREZAN
Al 57 LIANGES Oal'S IKG RGE CCRRECTIONS

'R OT G Ty AL OUUAZ ONS T Av0ls
M- BONSTIN AERUITING TN UR GHT WSS,

< ANEDUS
WISCEL LANEDUS TURBULENCE ASPROSCHING LimlTs

VATHER &VAL: ATIONS) . FIGAT
: S5 OQUNCERNED WLITH

203

! teack  inlermediate drock
Glide path | Localizer

Intercenl &
1Gige poth ) Lecak

Fing! track
Glide poth| Lacolizer




CONFIGURATION  A19-3L
FLIGHT NURBER 103-2

PILTY

A
PILOT-RATING i

CHARACTERISTIC RQLTS

WINDt & nats! 1
WIND SHEAR MODERATE
E£XTERNAL TURBULENCE NEGLIGIBLE

[Coe [ s

T loss | Lost |

WIND {knots] 11
WING SHEAR SMALL
EXTERNAL TURBULENCE TLIGHT

92 | -.54 | -l.05%] L.oss |

CONFIGURATION AL9-3L
FLIGHT NUMBER 107-1
PILOT B
FILGT-RAT NG 3c

CRARACTERISTIC ROQOTS

. AIRCRAFT RESPONSE "0 CONTROL INPUTS
ELEVATOR i THRUST _LEVER T _ELEVATOR THAUST EVER
CONTROL SENSIT-ITY 3E-0.34 (rad/sect /i) | £BT - 15.0 {11 /sectin [Mpg = 0.3 tead/sec? )ik Zp7= 15,0 (11 /seclin
Trtor T Finol H Tral:al Final ] in nal T Fina I bt Fina)
RESPONSE . SATJAFACTORY | SATISFACTORY || SATISFACTORY | SBATISFACTDRY SATISFACTORY | SATISFACTORY || SATISFAGTORY [ SATISFACTORY |
2 EASE 0OF MAINTAINING DESIRED VELOCITIES
Lorgiudiral velocity ([ASY Verlico welceity (Rt Langrudinal veloCity (LAS)] Vertizol weiceidy (RY
FLIGHT CONCITION WML TWC [ TwC VMG [ TMC | (McC C [TIMC  (MC VME | IME_ ] N¢ T
TURBULENCE Qur _|_ouT | I oUT | ouT . ] N ouT_ | 0JT. N
OIF FICLULTY SLIGHT |MDDERATE | MODEAATE GREAT SLIGHT | SiIGHT | SLIGHT STIGHT | SLIGHT SLIGHT
MAXMUM UNDESIRED F UCTUA™IONS | 10 . knois|[ ¢ [ x5 knols) 7K pr
COMMENTS: RIRSPECD ZFFECT (X POWER CAUSED DIFFICULTIES [N CONTROLLING
BOTH AIRSPEED ANL WERTICAL SPEED, ON THE APPROACH THE
ALRSPEED BUTLT UP CAUSTING AN INCREASE TK LIFT WHTCH
AHRESTID TIE RATE OF DESCENT,
3 RES.CUAL OQSCH i ATORY CHARACTERISTICS
[ AMPLITUGE [ PER DO | CAMFING ! AMPLITUDE _} PERICD
PITCH . zkRn _ _ _ . 22RO
REAVE ZERO ﬂ i RO |
SOURCE ' DESREE 0 T CsoomEe T
EXC.TATION |
CONTROL ! - N ] f L
COMMENTS
4 CHANGE IN THRUST REQWIRED FOR 20° SANKED TURNS
CHANGE REQUIRED MODERATE | [ VERY SMALL
EASE OF COMPENSATION MOD=RATE DIFFICUC ¥) | ELIGT DOFFICLET Y
COMMENTS -
W PROWLEM TF AIBSPEED IS MAINTATNED IN TUWNS, BUT

ALRSPEED ERRORS IKDUCE

5 FLIGHT PATH CONTROL

LARGE LIFT CHANGES.

IntercEpt B ir vial |r:mnj Intermed.are Irock Final track Intercept & inihal track| Infermedicte frock Finol trach
Iide poth | Logalirer [Glide parhi Logahzer |Girde palh  Locahrer Gi.ide pglh Localizer [Glide path ] Lacalirer | Glde parh] Lecalizer
CIFFICULTY SLIGHT MUDEKATE SLIGHT GREAT  IMODRHATE SLIGHT SLIGHT SLIGHT | SLIGHT SLIGHT SLIGHT
t ¥
PRECISON POOK I FAIR 'VERY POOR| POOR FALR/GOCD: FATR/GOOD | FAIR/GOOD| FATR/G00D| PALR/COOD | FALR/GOOT)
MINIAIM ACCEPTABLE 3RTAROUT A-TITUDE
I¥ GREATER THAN 3200 FEET J03
COMMENTS"
SZE SECTION 4. ALSQ WIND SHEAR CAUSED LOCALIZER PROBL:
AIKSPEED INCREASIN TO 76 KMOTS AT ABOUT 500 FEET, CADSING
THE RATZ OF DESCINT TO DEZRRASE, AND THE ATRCRAFT TO GO
HLGE ON THY GLLDE PAT:.
£ BREAKOUT aNT FLARE
ZASE OF ARRESTHNG RATE OF DESCENT I AFFICULTY
PRECISION CF ATTAINING TOUGHOOWN PONT [ Falr/Coon ] 1
COWMMENTS
T CONTI0L TELHNIQUE
COMMENTS IF DIFFERINT FRCW
TAS WITH ELEVATOR ANG
VERTICAL SPEED WITH THRUST
LEVER
8 LATCRAL DIRECT QhAL CHARACTERISTICS
EFFECT ON FNA_ ASSSSSMENT NOHE
9 LEAST OBUECTIONASLE FRATURES ATTITUDE STARILITY GOOD #OR THIS TASY, EASY TO

=3

MCST OBUECT.ONARLE FEATURES

i1 MISCE_LANEDJS

STE BECTION 2.

CAUSING THE MAK
WUIT ABOUT W1ST

TH1S WAS 3OTHEASOME

204

MATNTALY SPERED AND TO MAKE SPEED CHARGES.

OXLY A SLIGHTLY NOTICEABLE BUT ACCEPTAELE COUPLING
EFPECT BETWEZN AIRSPEED AND VERTLCAL SYEED CHANNELS,

G007 RELAXED AZPROACH WITH L[OW TLEVFIS OF SONTROL
AUTTIVITY .



} WRCRAFT RESPONSE TO CONTRAL

CONTROL SENS-TIVITY

RESPONSE

CONFIGURATION  RBL WINDI
F_GHT NUMBER 7B-1 WING
PLAT A

PILOT-RATING al

LIGHT
NEGLLGIALE

krols
SHEAR

E£XTERNAL TURBULENCE LIGHT

WIND
WIND

CONFIGURATION R8L
FLIGHT NUMBER J8-1
QT B
PILOT-RATING 24

knots)
SHEAR

-5
SMALL

EXTERNAL TURBULENCE LIGHT

CHARACTERIST C ROSTS -0 -2 ] -L0st] Loet CHARBCTERISTC ROOTS [ _lng | -.28 | -L.03 8] 1.06¢
INPUTS

[ ELEVATOR THRLST LEVER ELEVATOR _ . . _THRUST ]

MaE= 0.34 trad/sec?)/in|| 2517 15 Ut FsecTiin (287 11, [t /e c?iin)
iniial Fino’ 1ol 1 Finol 1o 1adiai Final

I SATISFACTORY | TGO GREAT SATTSFACTORY | SATISFACTORY SATESTRCTORY

2 EASE OF MAINTAINING DESIRED VE OCITIES

FLIGH™ COND TION
TURBJLENCE
OYF FICULTY

MAXIMUM UNDESIRED FLUCTUATIONS

Long fuamal vElacity 11 AS] " Verfiea ity (R1 Longitudinal velocity (1A3) [ verlical

VT I3 v T tMe [ imc. | WMC IMC [ 1Mt | wwMc ]

Qut ouT | _aqur [N ouT | ouT i n L ouT our

SLIGHT SLICHT | SLIGHT | SLIGHT WONE HONE SLIGHT | SLIGHT | SCIGHT | SLIGAT _
4 ofs|| 0 K - fom| 10, -3 knols) fem:

COMMENTS THE PITCH ATTITUDY STIF¥NESS COULD HAVE 3EEH MUCH STROMGER RE4S0N FOR HEAVE DIFFICULTY WAS THAT THE FIMAL RESPONSE TO
TC CLAMP THE ATTITUDE WHERT 1T 15 PUT. ALRSPYED CONTROL THRUST LEVER WAS UNKNOWN.
RIQUIAES TUu MUCH ATTENTLOK.
3 AESIDUAL OSCI_LATORY CHARACTERISTICS
FEROC _____| — CRNFNG AWPL TiLDE PERIOD 1 D4 VPING 1
pricH r g | I
HEAVE ] | ZFH6 [ IO |
[ SOURCE | SEGRLE ) T smuREE T T T DEGREE
EXCITATION I | | . .
CONTROL [ I J . I -
COMMENTS
4 CHANGE IN THRUST REQUISED FCR 20¢ HANKED TUANS
CHANGE REGUIRED
EASE OF CCMPENSATISM
COMMENTS FOWER WAS JEQUIRED BOT IT WAS MATURAL AND EAS|LY LEARNEL, NOT EROUGH TI1HE ‘10 THOROUGHLY IMVESTICATE THE SOURCE OF
TAE PRDBLEM. THERE APPEARS TO BF A MORMAL FORCE DUE TO
RGLL RATE BUT IT 15 PROBABLY DUE TD ANGLE OF ATTACK.
5 FLIGHT PA™H CONTROL
I-tercept B ntial frack] Inlermedite track Finai fazk ] intercepl B imnal frack]  Inlermedinte track Fiagl Frack
ide path] Locoirer |Ghde poth] Locoleer |Ghde path Lacalizer Glide path, Locolizer |Ghide path | Localizes | Glige poth| Loconzer
DIFFICULTY SLIGET | SLIGHT | SLIGHT [SLICHT SLIGHT | SLIGHT l SOHE | MONE HORE NOHE SLIGHT
i ! W
PRECISICN =) cuoD CouD GO0 won oot | | coow 00D [FAIR/GOOD| FALK/GO0D| PALR/GOOD | FALR /600
MINIMUM ACCEPTABLE EBREAKGUT ALTITUDE
IF GREATER THAN 200 FEET B Y 7
COMMENTS THE UOGALTZER WENT TO FULL DEFLECTION BELOW 300 FI. THE
TATAK SENSTTIVITY IS TOO HIGH BELOW 300 FT IN THE PRESENGE
OF MORE EXTINSIVE CROSS-CHECGK REQUIREMENWTS ON GLIDE SIOPE,
E BREAKCUT ANZ FLARE
EASZ OF ARSESTNG RATE OF DESCENT 0 . OFFICuc SLIGAT CFFICaLTY
FRECISION OF ATTAINING TOUCHOOWN POINT | GOGE FATR/200D - 1
COMMENTS - SESPONSE TO THRUST LEVER UNGERTAIN AGAIN, AS FOR MDDEL
79 . HATE OF SINK AT TCUCH DOWN WAS DX BUT WAS NOT
FRECTSELY UNDER CONTROL.
7. CONTROL TEZHNIQUF
COMMENTS IF DFFERENT FROM FIXED-WING TECHNIQUE SUBCONCIOUSLY USED TD AETAIN
VAS WITF £ _EVATOR AND GLIDE PATR 1N THE PRESENCE OF POOK THRUST LEVER
YERTICAL SPFED W TH THRUST CHARACTERTSTICS, THIS RESULTED 1N SOME PROBLEM WITH
LEVER SPEED.
B LATERAL DIRECTIONA] CHASACTERISTICS
EFFECT OV FINAL GSSESSMENT SMAL MONE
9 LEAST COJECTIONABLZ FEATLAES

MOS™

MISCEILLANEQUS

GRJECTICHABLE FEATURFS

205

GOOD PITCE ATT1ITuDS STAB:LITY

1N
TURBULZHCE,

ELZYATOR TRIM KATE TOU FAST.
MERTAL ASSE!

RTALN REAYE CHARACTERISTTCS ESPECLALLY IN

HMENT REGUTRED 0F WHAT T0 DU T0 KEE? THE

SAME LLTDE SLOPE WHLLET ADJUSTIKG TO A MEW, CORRECT

SPEED,




CONFIGURATICN  RBL
FLIGHT NLMBER 9%-3
P1LOT c

PUOT-RATING 4%

CHARACTERISTIC ROGTS 06 | -2

I AIRCRAFT RESPONSE TO CONTROL INPUTS

WIND (snctsi 9
WIND SHEAR MNEGLIGIBLE
EXTERNAL TURBULENCE NEGLIGIBLE

-1.05 % 1.0

WD (knots} 3
WIND SHEAR SHALL
EXTERNAL TURBULENCE LI1GHT/HMDDERATE

CONFIGURATION  RBL
FLIGHT NUMBER 43-1
FILDT poJ
PILOT-AATING &

CHARACTERISTC ROQTS

-2 | -lesET 1.0si]

E EwATOR

TARUST LEVER

CONTROL SENSITIVITY

7
(rod/sec?)/n| £aT =13
i

1 ieactg

— ELEVATGR

~ THRJST LEVER i
Mag * 0.3 {rad fsec2)in

LSRRI (1 /secTing

RESPONSE

Fi*al

Mae™ 34
lariat L
TO0 SMALL % TAEAT |

tutal Fiaab
IEFA_C RY T

Fin
TOO GREAT

Iniligi Fingl
CREAT

2 EASE OF MAINTAINING DESIRED VELOCITIES

Longiluding: veloctly [TAS} Veriical valocity TR} Loraitadingl velncily (1AS] Vertical veioLity (N
FLIGHT CONBITION wME T TMC . IwC I T B 1 CWwWC [ IMC | Tec VMC M imc
TURBULENCE: . our guT_ [ 0JT oLT [ [ oyt [V T A X in
DIFFICULTY SZIGHT | MODERATE | MODERATE| SLIGHT |MODERATE |MODERATE SLIGHT | SLIGHT | MODERATS STIGHT | SLIGHT | MODERA
MAXIMUM UNDESIRED FLUCTUATIONS s kratg], - fem] TG knats]  £200 om

COMMENTS

SPEED AND ALTITUDE OFTEN CONSTANT FOR CONSIPERABLE PERIODS,

AUT SOME DIFFICULTY WAS EXPERTENCED LN CHANGING FROM ONE

CONDITION TO AMOTHE

3 RESIDUAL OSCILLATORY CHARACTERISTCS

R.

DIFFIGULTY DUE TO LAG TN RESPONSE TO PLLOT'S IWPUTS.

T AMPLITUCE I PERICD T _DRiPING | T _AWP ITuDE I PERIGD [ __CampiiE
PTCH L SMALL . ___MEDLUM " THDERATE 2R !
HEAVE SMALL MET LUK | MOMERATE . . B

. SOURCE N SEGREE - ) SOURCE I TEGREE A

EXC TATION - ELEVATOR 1 HODERATELY i ! . o
CSNTROL ELEYATUR _ 1 EFFECTIVE :] 7 o
COMMENT & UHZERTALY OF BEZAVE OSCILLATION, BUT 1 +HAD THE TMPRESSION IT SEEMED SLICHTLY STATICALLY UNSTABLE - AT T.EAST LT WAS

THAT THERE WAS SUME NEGATIVE RESPONSE IN HEAVE WHEN THE ATFFLCILT TO FLKT THE TRIM POLNT.

AIRCKAFT WAS PLTCHED,

4 CRANGD N THRUST REQUIRED FOR 20° BAMKED TURNS

CHAN3E REQUIRED
EASE OF COMPENSATIZN

COMMENTS

8 FL-GHT PAT- CONTROL

Intercest B mit o track] Intermeaite track Final trock )

Glde pat~ Locs Side peyh] Lozalizer |Ghge poth] ool rer
DIFFICULTY Nt MOIIERATE SLLIGHT | MIDERATE | SLLGHT
PRECISIGN I FALR FALL GO _ soan Falk FALY

MINIMUR ACCERTABI 7 BREIAKOUT ALTITUDE
17 GREATER ThAN 200 FEE [

COMMENTS

6 FHEAKOUT ANG FLART

EASE CF ARZESTING 3ATE
PRECIS 0N OF ATTAINING

OF CESTONT
TOUCHDOWR »DINT

STLNS WERE NOTLICEARIE LK

) QOFPLETE aPPROAUH, BLT WIFH

COMMENTS
T OZONTROL TECGHWIDLT
COMMENTS  F CIFFERER" FROM
LaS wiTH SLEVATOR &N
VERTICA_ SFEID WITk THRUST
LEVER
=1 ATERA:  DIRECTICNA . CA4SATTERISTICS
UhOFINAL ASSESSMENT FMALL:  CHSRAUTERT
TUHN GOURIINAT N,
9 LEAZT DBIFCTICNAB. & FE&TUR:S ARTLITY
CURSTRERAKLE ©
13 V05T CEBLECTICRABLE FoATURLS FOGEL 2E5PUNSE 10

LNPLEASANT CUE Ju0

I MISCEL LANEZUS MODZ;, MT

LHT E7

KATICN

SHARPER PLTCH INPUTS WKAS
UAEAPICTED HEAVE KeHAVIGUR,

IMPROVED BY SMALL HBRZAKOUT

206

DIFFICULTY DUE T3 LAG LN NOTICEABLE ESPONSE.

Intermesiate track Final trock_

[intercept B imiha: track
Ghae par*  Localiger Ghde path] L_:‘E:haeﬂ

[Glde path] _ccarizer

SLIGHT

SLAGHT

> SLIGHT > SLIGHT  >PDOERATE >MODERAT

coon [ 00D 1 FALR ‘ FATE BOOR ‘ POOR

DIFFICULTY DUE TO PLLUT BELNG BEHLND THE ATRPTANE.

P LEIVEL OFF, 1le. AIRSPEED WAS TOO LOW AND |
[HE THRUST APPLICATIOR TUG MICH.

MADE A THO STF
ANTIGIPATED

THERZ DEFINITELY SEEMED T 3L A COUPLING AETWEEN PLTC-
AND UST LEVER IN CONTROLLLNG ATRSFEED aND

N PTTON O58I0

POOR PRECISION OF ATRSPEED ARD
CVERCUNTHOL JUE TO LAG IN NOTICEAR
PlIET INPUTS,

TCAl VELOCITY,
. RESPUNSE T2




LAIRCRAST RESPONSE TO CONTROQ.

2 EASE

CONTROL SENSITIVITY:
RESPONSE -

OF MAINTAINING DES'RED
FLIGHT CONJITION:

TURBULENCE

DIFFICULTY

MaXIMUM UNDESIRED FLUCTUATIONS

COMMENTS

WIND(xnots! Q
WND SHEAR VERY SMALL
EXTERNAL “URBULENCE MODERATE

[[Taa | -za ' -1.05 %] 1.081

CONFIGURATION RS
FL:GHT NJMBERGZ-Z
FILO™ o
PILOT-RATING 74

CHARACTERISTIC ROQTS

CONFIGURATION
FLIGHT NUMBER
FILDT
PIOT-RATING

WIND (krofs)
WING SHEAR
EXTERNA. TJURBULENCE

CHARACTERISTIC ROOTS

[ ]

3 RESICLAL  DSCILLATORY CHARACTESISTICS

4 UHANGE

o)

-1

iy

PITCH
FEAVE

ZXCITAT ON
ZONTROUL

COMMENTS

W THRUS™ REGQURED

CHANGE REGUIRED
EASE OF COMPEINSAT ON

COMMENTS

FLIGHT PATH CONTR( .

CIFFICULTY

FRECISICN

W ONIMLM AUCE FTASLE BREAKILT
F GREATER THAN 200 FLET

COMYENTS

T AND FLARE

ArRDL.

F&SE CF ARRESTING RATE

Tk DESCENT
FRECESON OF ATTAIN NG TOJIHEOWY FONT

INPUTS
ELEVATOR TRRUST LEVER, _ . ELEVATOR - THRUST [EVER
Mee =30 troo/eec |51 7,4 1 2seciin [T tragfsec Vi Ty s (11 7seciliny
laral Final i Tt al inal ! Tritial ] Final tlisl | Finai
TOG SHALL_ | TOG GREAT T00 SMALL | TO0 GREAT 1
VELOCITIES
Lengitua nal velpcily (1AST \ VErtico' yalacity (R % r_n___qnud mal welocily (TAS] _ Vertical velpcily TR]
YMZ | IWC PMC | wMC T “TMZ P TMC i iNC (MC " vMC | TMg [ imMc |
out | ourT | N outT ouT | N R auT IN auT } Cou |
DERATE |HODERATE |*>MODFRATE, _MODER.‘\TEPHODERATM GREAT ]
> 300 Tpm, Rnats, ipm
DIFFTLULTY DUE TO SUBSTANTIAT LAG BETWEEN CONTHROL APPLICATICH
AND NCTLCEABLE RESPONSE LN AIRSPEED AND VERTICAL VELOCITY.
THIS WA COMPLICATED 3Y LAKGE LATERAL HABOEUVAES,
:[_ AMPLITLDE IL FERIED I~ DANPING [ "EMPLITUDE T~ "PFERICD [ DAMPING
VERY SWALL _ __MEDLUM ! MDDERATE o - [
[ ! B - [
f _SGuRCE. ] DEGIEE \ T UgRURcE LTt oEGReE T

=

IAD TRDi'BLE 1N ACHLEVING STEADY STATT WEATICAL VELAGLTIES
BUT I CANBGT CALL LT USCILLATCAY.

FOR Z0° BANKED TURRS

sMOBERATE [ LARGE
MOIDE RA

GFFCOCTY

WETUGITY CHRANUES
RGTiCL LT,

1AM REMINN THE ALRYLARE
SICMLY INITTALLY aND [T

YERTICA"
s8 TIME Te

K.

DFFTin Y]

intercept B wobiol frack[ Tnlermizdate teack Final Trazk

Inte-cept Boanima' track

inlermedicte trock |

Firal *rack

Glizé 5ath [ Lgco izer

Ghde pafh | Loca zer |€ e path  Localrer
| .

SLLGHT

PZLLUHI

> SLIGKT J ER

LG ‘T) MY DERATE| >MODE

1R FaLR Falwy Pl FALR

ALTITUGE
e

DIFFICULTY FR3BaBLY DUL To OVEICORTRD L UF ELEGATUR AND
[YRUST CGNTROL AXD T FILOT Kilsi BEHIND THE &19F ANY.

CONMMENTS - SLPFLCULTY D3 Y I - IHERL
SEEMED TS A LAG 1N THRUST GLJER KE
COMTROL TECHMIQUF
PMENTS -F UFEZRCNT FRIN
[AS Witk E_EVATOR and
TICA., SPEED W "4 TeUsT
LEVER
LATERAL DRFIT ONAL CHARACTEE™INS
EFFECT GNP SAL 235G N o
LESHET DHLECTICNAKLE FEATURES ot PITE e nt
MOGT D3R TIGWAELE FEATURD -
k [ 128 B FEATURTS T SR T

ELLANECLS

487 sTILL
EHIEN

CNE LI

POAE < ARD JAS oD ul'L OF I .
N0V KRCR W TS SAFETY Pl o
P MAYEE L WEND AEYLND LTS O Mol
SNOTHROET fVoE

207

Ghde path

Locarze- 1 Gl de path] —aca rer)

(Glade gath| Local rer
i




| AIRCRAFT RESFONSE TO CONTROL

WINDixnets! 10
WIND SHEAR NEGLIGIBLE
EXTERNAL TURBULENCE NEGLIGIBLE

1.05 % [L.am

CONFIGURATION  A8L
FLIGHT NuMBER BO-L
LT IS
PILOT-RATING 1%

CHARACTERISTIC ROOTS .04 L .26

INPUTS

WIND (xnots) [+] .
WIND SHEAR WECLIGLELE
EXTERMAL TURBULSNCE NEGLIGLBLE

CONFIGURATION ABRL
FLIGHT NUMBER 83-1
FILG™ 3
PILOT RATING 80

CHARBETERISTIC Q0TS

] 1 2064 |

ELEVATOR TrRJST [EVER ELEvaToR T " 1 THRUST TLEVER
CONTROL SENSITHITY BE: 0,34 trod/sec i/ 27= 11,9 m.’s.cf:.i{] Msg > 0,28 Trog/hac? n|Za7= 1.9 [t /52c8in|
: astigl 1 Fnal fnda Final : al £ nal .. tmtial ol
RESPONSE { SATLSFACTORY | SATISFAGTORY | SATISEAGTOAY  SATISFAGIORY SATISTACTOR SATISFACTORY |, 108G
2 EASE OF MAINTAINING DESIRED VELOCITES
Tangiludine veracity {145) " Verncal eeiocty (A1 [ “Uongrudmal velority 1TA3) Vet welecry [F1
FLIGHT CONDITION VMC INC | TMC vWMC ] Mg ] _ImC VML [ iMc. VMG ] IMC TME
TURBULENCE aut_ T oer T [ET% auT__ [ N ouT | gut_ [N oLt [ ToLt T n
DIFFICULTY HUNE . ;i LIGHT || WaHE _ | NE NONE | T NONE HONE WANE_ || SLIGHT | SLIGHT | §11EHT
MAXIMUM UNDES RED FLLCTUATIONS 35, -0 knols] T K Tom) t" +3,_- Wnols) 300 Tem
COMMENTS - DIFFICULTY DUE T0 APPARENTLY HIGHER THAN NORMAL THRUST LEVER
SENSITIVITY AND LOWER THAK NORMAL, HETGHT RATE DAMPING.
3 RESIDUAL OSZILLATCRY CRARACTESISTICS
(T amPrToce ] PERICD I T AT ? —_ EMPLTUDE ; PERIQD
& 1Cn 3 - LSWORT | HGDERATE _ .ZERO S
HEAVE SMALL SHORT ’{ HODERATE 5RO
SGURCE_ | -2 o SOUACE
EXCITATIZN . SLEVATOR | : —
CONTROL ROT ATTEMPTED | | — et e — .
COMMENTS & SLIGHT NIBBLE OF AN NSCILIATION WAS EVIDENT WHEN THE PTTCH
CONTROL WAS MOVED RAPIDLY, RUT TNIS SEEMED TO BE MIRE OF A
HEAVING MOTLON.
4 C=ANGE N THRUST REQIRED FOR 20° BHANKED TURNS
CHANGE REQUIRED - T SWALL 3
EASE OF COMPENSATION — GIFFICLLTY) SLIGIT DFFICLITY,

COMMENTS. IF ALRSPRED IS €OOD, THE ALTITION §TICKS ON THE DESIRED DLEFICULTY DUE SIMFIY TO COORDINATION.
VALUE. [LURIKG THE FiRST TURN THE ALRSPEEI DICRE T4 55
KNOTS AND THI VEITICAL SPEED WENT TU 3D F.P.K. DOWN.
FLIGHT PATH CONTRCL
fntercepl A mihal frack Jgr_g_tr‘nmim; ‘rack Final trock Intercept B iniligl Irack] Infermediate track | Final lrack
Ghde path | Localhizer |Gide paih ] Localizer [Ghde por= [ Locolizer |Glde path| Locolizer [Glide poth [Lecgirer Ghde patn] Localizer
DIFFICULTY : NOKE SLIGHT | MONE SLIGAT RONE NONE " srtent | osuiewr HONE SLTGHT | HONE HONE
PRECISION coon FATR LO0D FAIF. (00D toed | _&wan | eooo 600 coo coun w00 |
MINIMUM GCCEFTABLE B3EAKUUL ALT/TUDE
IF GREATER THAN 203 FEFT - iRL)
COMMENTS ALTHOUGH TURBULENGE BOTMERED ENGINE POWER SETTINGS QUITE
SIGNIFISANTLY, IT DID NOT UPSET PITGH ATTITUDE OR VERTICAL
YELOCITY VERY MUCH - EASILY ABLE TD FIND AND MAINTATN GOOD
VEATICAL VELOCITY,
BREAKCUT AND FLARE
EASE OF ARRESTING RATEZ OF CESCENT { No DIFFIZUCTY) MDERATE T T RIFRICILTY |
PRECISION OF ATTAINING TOUCHOOWN POINT [Ex) I—FM:{ BIFFICLTY]

COMMENTS : FROM ZXPERIENCE WITH A& PREVIDIG STMILAR MODEL AND THE HINT
OF AN OSCILLATION, CARE WAS TAXEN NOT TG FITCH THE AIRCRAPFT

DURTNG THE LEVR[.TKG DFF PROCESS.

CONTROL TECHNIGOZ

COMMENTS |F DFFERENT FROM
LAS WiTH ELEVATOR 4ND
VERTICAL SPEEL WiTH THRUST
LEVER

LATERAL DIRECTIDNG . CHARNACTER-ETICS

EFFECT Ok SINAL &SSESSMENT

LEAST OB.ECTIONABLE TEATURES ATRSFEED CUNTRUL WAS QUITE EASY.

WMCST QBJECT ORABLE FEATURES

THE PITC: ATTITUDE BOUS NOT CHANGE THE
ALTITINE AT ALL, BUT JUST THE ALRSPERD,
THERE IS A STRANGE SERSATION WIEN, #OH
THSTANCE, THE N¥OSE T3 ILLED U'P AND THE
ACCELERATION TS5 DOWNWARDS .

MISCELLANEDUS

208

NAD HIGHER THAN BORMAL OR WANTED RATE. OF DESCENT AT
TOUCHDOWN - OUE TQ TMPROPERLY QOMPENSATIHG FOR APPARENT
[W HEIGHT RATE NAMPING.

HOKE

VERY GOOD AND STIFF PITCH ATTITUDZ HQLD.

APPARENT LOW HEIGHT RATE DAMPING. ARTIFICIAL
TURHILINGE CAUSED SIGNIFICANT, BOTHERSOME ZNGIKE
TRANSIEHTS.

ATOP CONTROL FORCES ARE I00 HICK FOR THIS
L OF STABTLITY.




WING (knels b iy
WIND SHEAR WMODERATE
EXTERNA. TURSULENCE NEGLIGIBLE

CONFIGURATION  A8-FL
FLIGHT NLMBER L31-3
PILOT A
PILOT- RATING 4

CONFIGLRATION  RB-IL WIND (knots} 3
FLIGHT NuMBER L28-3 WINC SHEAR NEGLIGTRLE
PILOT B EXTERNAL TURBULENCE NEGLIGIHLE

PILCT-RATING [

craRacTERISTC ROOTS T ST e T psE | Llest CHARACTERISTIC ROOTS [ g3 [ .28 | 1,05% ] 1.067_]
I AIRCRAFT RESPONSE TO CONTROL INPUTS
ELEVATOR THRUST _EVER ] ELEVATOR THRJST LEVER
CONTROL SENSITIVITY: BEF 0.3 [rod/sec)/m||2ET> 11,9 (i1 Zsec ] Asc = 0.3 {roa fzec? )/ ) 11§ (F1/secifn
Tmitial 1 Fonal ‘nitial Final Initial Firal Tnvfial Final
RESPONSE - SATISFACTORY 10O GREAT SATTS FACTORY | SATISFACTURY {SATISFACTORY | SATISFACITR Hﬂm‘i’ SETISFACTORY |

2 EASE OF MANTANING CESIRED VELACITIES

FLIGHT CCNDIT ON.

TURBULENCE

DIFFICULTY

MAXIMUM UNCESIRED FLUCTUATIONS

COMMENTS :

3 RESIDLAL QSCILLATORY CHARACTERISTICS

4 CHANGE 1IN

~4

PITCH
HEAVE

EXCITAT ON
CONTROL

COMMENTS

THRUST REQUIREQD

CHRANGE REQUIRED
EASE QF COMPENSATION

COMMENTS

FLIGHT PATH COMTROL

SIFFICULTY -

PRECIS ON

MINIMUM ACCEPTABLE HBREAKQUT
IF GREATER “HAN 200 FEET

COMMENTS

BREAKOUT aAND FLARE

£aSE OF ARRESTING RATE OF GESCENT

Longiludinal_vecity [1AS] Verhical welgcity (h) Congidudinel velacily (1457 ~Vertical veloe fy (A7
WML ] [ 1WZ [T NS 1 T VMC_ ] IMcC | TTME VM TMC 7 TMC
oy T 1 out 1 cur ] _curt ouT N EE ouT TN
NONE | SLIGHT SLIGHT || HONE | SLIGHT | WODERATE| SLTGHT] ¥, SLIGAT|V. SLIGHT|V. SLIGHT| v, SLIGHT'V. SLIGHT]
+lg, -5 krofsl 3200 fpm e krots| © & N fom)
MAIN REASON FOR VERTICAL SPEEN PROHLEM WAS THAT THERE MUST
HAVE BZEN A FOLLOWING WING WIICH NECESSITATED A DESCENT
RATE GREATER TIAN 1000 F,P.¥. 10 HOLD THE CLIDE PATH,
ATRSPEED HOLD Was QUITE GOCD BUT D1D REVGUIRE MUCH
CONCENTRATION.
i AMPLITLDE | PERICH | CambinG T [ AMPLITUDE FERICO . DANFING 4
[ woBERaTE | SHORT 1 e j ZERQ.
L I [ RERA ] | —
SOURCE | DEGAEE | SGURCE I CEGREE
ELEVATQR I EASTLY } B
— eieator 0 [T aReewECTIVE. | { . 1 . _
THE OSCILIATION QWY OCCURAED AT TUUCKDOWN (S%ZE SECTION #6).
FOR 20° BANKED TURNS
[ WECLIGIALE |
NO _CIFFICUL™Y]
iniercept B ir- *ia] track] dtermed-ate track | ool teack | Intercept 8 .nilis] track] _Intermediate trock Finol_track
Lide poth | Lotalzer [Glide parr | Locolizer |Ghde path _Dcdlllerm{ Ghde path | Localizer [Shide palh [ Localirer | Ghde sarh] Localizer
SLIGNT 5LIGHT  |MODERATE | SLIGKT  MODSRATE | SLIGHT NONE HONE HONE NONE SLLGHT NONE
FALR | FAIR POOK FAIR FOOR rALZ | LouD GOGD GOOD SOaD FAIR GOOD
ALTITJDE
300 1450 EF¥ )

200 FT WOULP PROBABLY BE QK WITHOUT A FOLLOWING WIND
(SUHFACE WIND WAS IN CURRECT BIHECTION).

1 HODERATE

PEFCITY

PREC'3IQN OF ATTAINING TOUCKDOWN POINT :Eé .

COMMENTS

CCNTROL TECHNIQUE

COMMENTS IF DIFFERENT FRIN
125 Witk £_EVATOR AN
VERT {AL SPEED W TH THARUST
LEVER

LATERAL [MRECTIONAL CH

EFFECT ON FINAL ASSESSMENT

GOT INTO A PIC N PITCH, TKE ATTITU CHARGES RAPIDLY
LMMEDIATELY FOLLOWING AN ELEVATOR I AND THEN RaTE
SLOWS DOWN,  WITHOUT TH1S OSCTLLATION WOULD PROBABLY BF
KRSTED 3.

ARACTER ETICS

SMALL

LEAST OBLECTIONABLE FEATURES

MDST CB.ECTIONABLE

WSCELLANEQUS

FEATURES

SECTI0N b

WITHIUT GACILLATION (SECTION #£6) wW2Uwn
PROBAELY ME RATED 3.
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INLY DIFFICULTY DUE TO TALAR SENSITIVITY ON FINAL TRACK -
'S' TURN TENDINCY ON LOCALTZER.

IFFICULT Y,

.+ I
G000

MONE

SC0Z HIIGHY COMTROL - KENIMAL THRUST CONTROL ACTIVITY ON
DISCE {APPROX. 230 F.P.M,) RESPONSE TO TURBULEINCE sOT
SIGNIFLIANT,

ETTCH RESPONSE - TRIT ALLY SATISF RLLY RAPID,
DECAYING TO WEAK DIVARGERCE - REASCRARLE TC TRIM
AND MODELAI9-IL PRODUCID TENDAR: T USE LARGE A4
ELZYATUR CONTKOL TMPUTS TN T SPEED. WANT IO
"RAMMER' TT ARGUND DURLLNG MANOED




ILAIRCRAFT RESPONSE TO CONTROL

2 EASE OF MAINTA'NING DESIRED

COMTROL SENSITIVITY

RESPONSE

FLIGHT CONDITION

TURBUENCE

DIFFICULTY

MAXIMUM UNDESIREC FLUCTUATIONS

COMMENTS

CONFIGURATION

FLIGHT NUMBER
FILOT A
FILOT-RATING &

AB-IL

131 WIND S

WINCiknots) §

HE AR NEGLIGIBLE

EXTERNAL TURBLILENCE NEGLIGIBLE

WING (knots! 5
WIND SHEAR NEGLIGIBLE
EXTERNAL TURBULENCE NEGLIGIELE

CONFIGURATION  AB-IL
FLIGHT WUMBER L28-1
PlLOT 8
PILOT-RATING 4D

CHARACTERISTIC ROOTS a3 .28 J105% [ 1.oes | CHARACTERISTIC RCOTS L'-°3 [ -.za 1.05 %] L6y
INPUTS
ELEVATOR THRUST _EVER ELCVATOR THRUST LEVER
MsE= 0.3 irod/sec?) 25T 11,9 {11 /secs n: Vg = 0.3 trad/sec? V/infZgr= L1.9 tFt fsec? iin)
Tniisl Final Tnidiol Fingl | inif.al I F.nal Tmitial Finol
SATTSFACIORY | SATLSFACIORY | SATISFACTORY | SATISFACTOAY | TAD GREAT | TO0 GREAT | SATIGFACTCRY | TOD
VELOCITES

Longitudinal welocity [1AS] Yerticol velonty Th] Longtuding  welocity [[45] Verfical velocity [R]

VMC } i ]| TMC | vmc | iwc ] T wMC [ 1mC i TMC VML } TWMC | Tac _

ouT Ut 13 HETY ouT [ auT ouT K L ouT 0T N T

NONE SLIGHT | MODERATE] HONE NONE | SLIGIT WOWE | SLIGHT | SLIGHT | SLIGHT | SLIG “ILICAT |
+10, =3 knafs] 703 *om| N Wnofs| ¥ 250 Toml

THE AIRSFEED GOT UP U 7O KNOTS
OFF OH AFPROACH CAUSING FATHIY
PATI, ATHSPEED CONTROL WAS MAT!

AND THE RATE OF DZSCENT rELL
LARGE DEVIATLONS FROM ULLDRE
N PROBLEM - ATTLTUDE HOLD

FPELT GUOD BIT QLD ROT 2ROBUCE A GOOD ALWSPEED HOLD,

3. RES.OUAL QSCILLATORY CHARACTERISTICS

& CHAANGE

o

It}

L MOST

FITCH
HEAVE

EXCITA™ 10N
CONTROL

COMMENTS -

IN TERJST REQUIRZC

LHANGE REQUIRED:
EASE QF COMPENSATION

COMMENTS

FLIGHT PATH CONTROL

GFFICJLTY

PRECISION

MINIMUM ACCEFTABLE BREAKZUT
IF GREATER THAN 200 FEET

COMMENTS

BREAKOUT AND FLARE

EASE OF ARRESTING

IFFICULTY DUE TO: (1) HIGH THRUST LEVER SERSITIVITY (2)
ZAACE AMOUNT OF FITCH STABILITY HAXES IT DIFFICULT TO ADJUST
SPEED AND YET SPEED STILL VARIER ON DESCENT,

.DEGREE
I | - o —
Lo I

[ AMP. | TUDE __ PERIDD | TAMFING | AMPLITUDE | PERICD I DAWPING 1
| ZERD. ] ﬂ | ZERQ I A |
L ZERD )| | N ZERQ | I N 1
- SCURCE T BEGREE | C SOJRCE |
I
e - [

FOR 2C° BANKED FURNS

HEGTIGLBLE
NG ] FFICULTYJ

=

ol

NESLICTBLE

3

]
DIFF CULT Y|

Intercept & imital Irock] intermed ote Irock Fina. rrack nlercent 8 inital f+ack| Inlermedia‘e frock Findl irack
de palh | Lotgheer [Glide path; Locolizer [Gnde path[ Lecolieer Ghde poin| Lozalizer [Glide path | Local-zer [ Ghide path] Locahzer
SLIGHT | SLIGHT |MODIRATE |MODERATL SLIGNT| SLTGHT SLIGHT No SLIGHT WO SLIGHT NO |
FATR FALR I'GOR FOOR FaIR PAIK FATA/0000 FATR/GOOD{FATR/GO0D| FALR ‘GOOD| FAIR/E00D | FATR /G0N
ALTITUDE
500 - |
THE ATRSPEED INCREASED AMD WE FLEM AMAY FRUM THE GLIJE PATH, HIGH THAUST LEVER SENSITIVITY CAUSED HJNTING ON GLIDE PATH.

P TO 300 P.P.M., DOWK WAS REGUIRED TO GET BAacK ON.

Ha

DIFFLCULTY HOLDING HEADING PKECISELY INOUGH 10 TRAMR

IOCALLZEY COMPORTAILY,

RATE OF DESCENT O _DIFFICULT Y
FRECISON OF ATTAINING TOUCHDOWN POINT [ CODD B

COMMENTS -

CONTROL  TECHNIQUE
COMMENTS IF D/FFERENT FROM
1.A5§ wiTH ELEVATOR AND
VERTICAL SPEED W-TH THRU3™
“EvER

LATERAL D RECTIGNAL

EFFECT DY FINAL ASSESSMENT

LEAST OBJECTIONABLE

W SCELLANEOUS

TEATURES

CHARACTERISTICS

SMALL. SEE SZCTION

CRUESTICNARLE FEATLRES

N.B. HAD 10 USE LS00 FopLb,

N0 EFPECTS OF TURBULE

5.

RATZ JF

DEZCENT TC RECOVER GLIDE PATH,

210

I AM 30T SURE WY, BUT HAD GREATER SPEED VARIATIONS THANW
ANTLGIPATED - PEHHAPS DUE TQ UNCONCIQUSLY PUSHING NOSE DOWN
1¥ NIGA OW PYLLLNG LR 1F i0W,

SLIGAT ~— CIFFICULTY
LCOD

DIFFICULTY iN ADJUSTING SPEED TO EO KNOTS (AT BREAKOUT
SPEED WAS 32 ¥NCT3) - PERHAPS DUE TO HIGH PITCH ATTITUDE
STARILITY.

HUNE

SENSLTTVITY T TURBULZNGE (LONG PERICD) IN HEAVE. HIGH
PITCH STAB] LTY KASY TG TRIM BT DIFFICULT T CHANGE
SPEIN.

HICH THHUST LEVER SERSTITIVITY aANT POSSIBLY TOW DAMPING,

LYATCR STICX FURGES IIIGH FOR THLS LEVE: Of STABILLTY.
THRIST LEWER DISPLACEMENLS 100 SMALL.



LAIRCRAFT RESPCNSE TO CONTROL

FILOT A
PILCT-RATING 8

CANTROL SENSITWITY

RESPONSE

WInD[knots? 0-3
WIhD SHEAR P DERATE
EXTERNAL TURBULENCE NEGLIGIBLE

COMFIGURATION RB-ZL
FLIGHT NUMBER 1171

WIND{knals! CALM
WIND SHEAR SHALL
EXTERNAL TURBJLENCE LIGHT

CONFIGURATION  RB-2L
FLIGRT NLMBER 100-L
FILOT B
ENZT-RATING w

CHARAZTESSTIC RCOTS Sl | -3l [-loat 1.osi THARACTERIST € ROOTS oﬂ -3l -1.06 5] 106t
INPJTS
YVATOR THRLST _EvER [ E-EVATOR - TARLST LEVER 4
trad/sect)/n||Z8T> 15 (7 75ec A0 e = 0.34 tead/secE Vin| S5 LL.5 _ Ulfsectiin
Inniat Final Tritgl ol Tratial Firal il al Final
SATISFACTORY | TO0O GREAT ~ [SATISFACIORY |  TOO GREAT _ SATISFACTORY | SATIGFACTORY | SATISFACTOHY | SATISFACTORY |

2 EASE QF MAINTAINING DES'RED VELCCITIES

3 RESIDUAL QSCILLATOSY

4 THANGE

th

Longilud-aat vaiocily |TAS vertcal velocity (FY
FLIGHT CONDIT ON [ wwWc T Wt TMe | ¥Mc_ [ TW
TURBULENCE ou* ouT__ | N A f
DIFF-CULTY MODERATE| GREAT | GHEAT ] HMODERATE
Midk WAUM UNDESIRED FLUCTUATIONS [ + 1z o]

COMMENTS

INCREASING AIRSPEED CAUSED AN INCREASE IK NURMAL FURCE WHUCH
CAUSED PHORLEM3 [N HOLDING AIRSPRED AND VERTICAL SPEED, THE
PITCH ATTITUDE WAS PEFFICULT TQ SETTLE DN. THE HZAVE
HEGPONSE TO POWER CHANGES TOOK A LOKG TIME TO SETTLE.

CHARACTERISTICS

{"aMPoTuoe [ T PEIGD T [ TDampeNG
PITCH _ ZERQ - .
HEAVE 2ERL T B

- _ &OURCT 1. DEGREE | JI
ZxCiTATION i , I
TONTROL - | — I T
CONME NTS

IN THR.ST REQUIRED

CHANGE REQUIREDR
EASE OF CTMPE YSATION

COMMENTS

FLIGHT PATH CONTROL

FOS 20°

FANKED TURNS

THF ALRSPEED VARLED AND THIS CAUSED LARGE VARIATIONS IN
THE TOWER REQUIKSU - KEVEA DID GET 1T SO4TED OUY AT DESIHED
CONILTIONS ,

iniercepl 8 n'hiol rratk_ -termediale frack Finol trach al
G de poth [ Locolizer [Gode palfi . aco.r e patn | cocalzer_|
DIEFICu.TY SLIGHT | MODERA] MODERATE
PRECZISION L FAIR FODR PUOR
MINIMUM ACCEPTABLE BREAKGUT ALTITJOE.
IF GIEATER THAk 200 FEET [

COMMENTS

HREAKQOUT AND FLARE

EASE OF ARRESTING RATE OF DESC
PRECISION OF aTTAINNG

COMMEN ™S

COMTROL TECRMIGUE

COMMERTS IF DIFFERZNT FROM
145 WiTr E_EVATOR AND

YERT CAL SPEEC W TH THRUST
LEVER

LATERAL DRECT ONAL CHARAC
EFFECT G FN&. ARSSESSMENT

TOUCHDOWN PRINT

DIFFLCULTY DUE TO QUITE LARGE WIND SHEAR - A5 AIRSPEED
INCREASED THE WATE O DESCENT JECREASED, CAVSINI TNE
ALACHAFT TO GO NIGH ON THE GLLDE PATH.

ENT

A PITCH OSTLLLATION OJEVILOPED WHTLE TRYIMG TGO GRU ¢ Tk
LANDING ATILTUDE,

TERSTICS

SHAL:,

LEAST OBJECTICMABLE FEATURES

YosT

MISCELLANETLS

QBJECTICNABLE FEATURES

ALRSPERL WEFECT ON MO AMAL PONCE

PALAK WAS SET ON 2507 BUT WIND AT ATT:TUDE
WAS APPRCX. 3607 . TALAR WAS REORIFNTATED
APTEL THLS SVALLATION,

21

“Cengitudingl veierify (LASS

Vertical velotity ih)
M. | ImC YHMC TMC [ TYC

uT JrAg oLt BdT ] iN
MODERATE SLIGHT LIGHT MIDERATE
Knais| N . fpm

IF 1 GET HIGH ON GLIDE SLOPE [ TEND TR PUSH NOSE DOWH WHICH
T WAS HIGH ON GLIDE SIOPE AND
- 1300 Epm ONCE QN

THCAEASES SPEED UNDESTIRABLY.
HIGH CN SPEEP GENERALLY. [ WAS UP TO
DESCENT.

AMPLITURE T TTPERIDS
LERO

ZERD

___SOJRTE

-rlermediate frack Final *rack

Glide poth [ Cocaiizer | Ghde path] Lotalizer
MODERATE | SLIGHT |MDDERATE | MODERATI

SLIGHT SLIGHT

Q{lUl‘ N coan FATR'POOR| FAlLK POOR
e
DIFFICULTY DUE TO WIND SHEAR, fe TAlL WIND 1 SUSPECT, WHICH,
BEGAUSE OF POOR CQONTROL TECHNTGUE, CAUSEDR ME TD HAVE BEIGHT

CONTROL DIFFICULTIES. 1 USED WOSE DUWN TO CORRECT WHEM
FIGH ON GLIGE SLOPE WHLICH CAUSED AIGH SPEED AND CHANGING
RATES OF DESCENT, MAYRE HIGH THRUST-LEVER SENSITLVLTY WAS
A CONTRIBUT.NG FACTOR.

RATE, F ity

DIFFLCULTY DUE TO BOD& POSTTIONING AT BREAKOUT ON S0TH
GLIBE SLCPE AND LOCALIZER.

RONE: BLT PROBLEMS WITH EETGHT TASK CAUSED A
JEGRATIATION OF TOCALTAZR THACKLNG,

ATTLTUDE [WSTAALLITY NOT BAD AND IS, BY JTSZLF, TOLERABLE.

HIETGHT CONTROL SOKE DUE TO ALHSPREED EFFECT ON NORMAL
AACE AND SOME TO HIQH THRUST TEVER SENSTTIVITY, WEAK
ATTITUDE STABLLLTY.

r‘B WAS REDUCED FROM L5 10 11,3 BUT WAS STTLL SLIGHTLY

TOi SENSYTIVE.



CONFIGURATION  AB-2( WIND [knols) 5 SONF GURATION  AH-3L Wi finetsi 10
FLIGHT NUMBER 112+ WIND SHEGR MIDERATE { 300°-+230°)FLISHT NUM3ER 95 1 WwIND SHEAR SHALL
PILCT EXTERNAL TURBULENCE NECLIGLBLE FILOF CXTERKAL TURBULER LIGHT

A
PILOT-RATING "

PO -RATING Q‘.B

CHARACTERISTIC RCOTS

CHARACTERISTE ROOTS ) st | e E] L.es ] N T A T
| AIRCRAFT RESPONSE TO CONTROL INPUTS
) ELEVATOR THRUST EVER (. ELEVATQR. THRUST LEVER _}
CONTROL SENSITIVTY W - (rad}s;( Vnller =15 (It /secHir, g 0.4 trodsec? iAn) 287 15 :".fseczu.,‘
lrubial wnal ) Tl Foal Inifial | £ nai Tnitigl
RESPONSE 'ﬁnsmc’mav sxusmcmm SATTSFACTORY | TOO GREAT | SATISFACTORY | TOO GREAT ‘m‘o_ﬁzm‘
2 EASE OF MAINTAINING DESIRED WELOCITIES
Lonqnudmﬂl velccity (145 Yerical velacy ThY Leng tudma. vebily [1AZ] Verficol selccity (h)
FLIGRT CONDITION [ wmt I INT T we [T yMT T IM(
TURBULENCE JU1 | TV R ) IESIYY A T DLT | DUl
HFFCULTY HONE _ |MDDERATE | ~LREAT SLIGHT | SLIGHT | SLIGHT SL:GH'['[ SLIGHT
MAXIMUM UNOZSIRED FLUGTJATIONS +13, -0 nalsl| #7300 fpm -8, -4 Wnots]__+ 208

COMMENTS THE POWER SEEMER TO RAVE A MIND OF ITS OWH AND CONTINUOUSLY
VARTED. THE VARIATION [MD) ROT APPRAR T BE PERIODIC. L
KEPT Dd LOSING W AT ON DOWNWIND LSC AND OOULD NOT GET [T

BACK BECAUSE QF FUWER LIMITING QN EXCUX5TONS.

3 RESIDUAL OSCILLATORY CHARACTERISTICS

&

wn

o

-4

L3

W

S

DIFFICULTY DUE TO SPEED APFECTLNG RATE OF UESCENT AND TO
#ICGH THRUST~LEVER SENSETIVITY.

CTARMPLTRE ] FER O3 T CAMPING _ ANPLITUDE [ FERIOD S DAMPING o
P TCH I oo — R
e N T - :

[ TTE8uRcE I LEGREE 1 ‘ T DEgEEE
ERCITATION | B N o | N o s
CONTROL - | T I _. 1 L A .- R _1
COMMENTS MUCH DTFFICULTY [N UEAYE, BUT [ COULD KOT TELL IF IT WAS

OSC.LLATORY.
CHANGE N THRUST SEQUIRED FOR 20° BAMKEZ TLRNS
ChANGE REQUIRED T - HEGLIGIBLE e
£45€ CF COMPERNSATION BIEFICLL Y] NGNE TOFRICULTY|
COMMENTS : 3K A5 LONG AS SPEIB [S HELD.
FL'GHT PATR CONTROL

niercept B in-tiol Irock! Intermedate rock | Fino_tracs ] ntercept 8 mital ‘rack| _[nlermediste trock Finol track

nde path | Localirer | hsnde psin . Localzer [Gode path | Locahee: [Grige paln’ Locolizer [Glde potn) Localizer [ Glde path] Localizer
DIFFICULTY | SUIGHT | SLIGNT | MODERATE |MODSRATL | GREAT | MODERATE SLIGHT | HONE FuienT | seredt | suiowr | stiewr

i ' : - -
PRECISION | earm FATR POGR | PUON  ERY POOR] VERY ROOI 00U Goon | PATR’GOCD| FAIR/GOOY  FATR FALR
MINIMUN ACCEPTABLE BREAKOUT ALTITJOE
IF GREATER THAN 200 FEET __&w ]

COMNENTS SEE SEGTION #1. WLND SHEAR JUITI CONFUSING; 1 ANTICLPATED
OO KHCH SHEAR AND CHDED UP ON THE UPWIND STDZ OF LOCALIZER

AT BHEAKOUT DESCRNDING TOO RAPIDLY.

BREAKDUT AND FLARE

MODERATE
LYERY FOOR

EASE OF ARAESTING RATE OF OISCENT
PRECISON OF ATTAINING TOUCADOWN PZINT

COMMERTS IOWER WAS APPLIED TO AKREST RATE QF DESC

THOUGHT ALL WAS SORTID GUT, THO ALRGRA
AND JUSTLE IN FTTCNE,

NT AND JUST AS I
FTOATANTED T CLiMB

CONTROL TECHNIQUE

COMMENTS |5 DFFERENT FROW
45 wiTH ELEvATOR AND
VERTICAL SPEED WiTH ThHAUST
LEVER

LATERAL OQIRECT:ONAL CHARACTERISTICS
EFFELT TH TINAL  ASSESSMENT SMALL

LEAST OBJECTICNABLE FEATURES PITCY CONTHIL VR 3y PLIAZAND,

MOST CH.ECTICNAB_E FEATURES HEAVE VARLATLONS

MIZCELLANTOUS

DIFFICULT TUE TO

(1} SQME WLND SHEAR

(I} EFFECT 4F SPEED ON RATE OF DESCENT MOTICEABLE
(3) SIGHER THAN JESIRABLE THRUST-LEVER SENSITIVITY

qr FECuLTY)
FALR/POCR i

NOT SURE OF HEIGHT CONTROL NEAR GROUND - PEAPDRMED & VERY
ASYWMPTOTIC TOUCHDOWN, ON GUIDE SIOPE AT BREAKOLT,

SP'\:ED WAS EFFECTIVE IN CONTROLLING RATE OF DESCERT - THIS

Tid LE WAS USED AS IONG AS BOTH SPRED AND GUIDE SLOFE

CORRECT SEMSE, ie, [F HIZH OK GLIDE PATH AND HIGH
THEN REDLCE SPEED.

&
Ok SPEED,
HONT

LG ATTITUDE STARILTIY .

MELGHT QONTROTL,
RATE .

PARTTGULARLY CLOSE TRACKING OF HEIGHT

THRUST LEVEE DES#LACEME
4 LITT R TOO HIGHE A

'S M0 SMATL - SENSITIVITY
i 1T DED MGT AFFEST RATING.




CONFIGURATION  R14L WAD{knots |
FLIGHT NuwBER 106-2 WIND SHEAR MIDERATE
PILOT a EXTERMAL TURBULENCE T1GHT

WIND {knpts) 3
WIND SHEAR SHALL
EXTERNAL TURBULENCE LIGHT

CONFIGLRATION 3141,
FLGHT NUMBER 26-3
PILGT

PILOT-RATING 6 PILOT-R4TING 90
CHARACTERISTIC ROOTS S04 -1.43 |-1.06 % | 1.051 ] CHARACTERISTE ROOTS !,:,-N, T 1.3 ul_cﬁt] 1051 |
I AIRCRAFT RESPONSE TO CONTROL ‘NPUTS
ELEVATOR T THRUST LEVER o ELEVATOR - FHRUST LEVER .
CONTROL SENSITHATY: MeE: 6.3 lrod7sec?)/nf28T= 15,0 (11 /5ecin] frag - 0.34 trad fsec? Vi) 757~ 15,0 U1 fsec?l
Inital I Final ) laetial Foal it | Final Inal | Final |
RESPONSE ATSSPAGTORY | TOO GREAT SATISFACTORY | SATISFACTORY SATISFACTORY | SATISFACTDRY | SATISFAGTORY | SATISFACTORY |
2 EASE OF MAINTANING DESIRED VELDCITES
Langituting: velocity 11AG, Verheol velacty th) Longrudinal velorily [1AS) Verfical welocity (h}
FLIGHT COND.TION VHE WC ] TMe VME wc,jL e T wMC TTIMCTMC
TURBULENCE _out ouT [ T i ou” —out out_ W]
DIFFICULTY MONE | SLIGHT IMODERSTE |, WONE. . . SLIGHT | § SLIGHT SLIGHT SLIGHT
MEXIMUM UNDESIRED FLUCTIATIONS +12,-10 knols + 200 om)

COMMENTS DIFFTEULTY DUE TO TURBULENCE CONTINUALLY DISTURBTNG THE
B1TCH ATTITUDE AND CaAUSING TIE ALRSPEEL TG CHANGE
3 RESIDUA. OSCILLATORY CHARACTERISTICS
BMPLITUDE T FERIGD I AMPLITUDE T PERIOD
B TCR . | ZIRD . “
HEAVE F i B ] Z22p0 i
B T _SOURCE T D
EXCTATICN ]
CONTROL [ N o _ N S
ZOMMERTS
4 CHANGE 1N THRUST REQUIRED FOR Z20° BANKED TURNS
CHANGE REQURED CH ) NEGLIGI T,
EASE OF COMPENSAT ON- DIFF ICULT ¥ NE .
SOMWENTS
5 FLIGHT PA™H CONTROL
ntercepl & nitial Track | Intermedale track Final track inlercepl 8 intal trogk] Inlermedigle frack Final_track |
(G- de poth | Locaizer 1G1de path | Localizer |Glde path | Localzer iGlde path] Localirer [Glide path] —ocalizes | 61 de poth| cocalizer
mFEICL.TY WINE MO DERATE GHT  'MODERATE | SLTIGWT  [MODERATE E NONE WONE SDKE SLIGHT SLIGHT
FRECISION won PR ! FAIR ]an FATR |\'mv R FATR/COON| ¥ALR/COOD [FATR/GOOD [FATR/TODD| FAIR FAIR
MINIMUM ACCEPTABLE BREAKOUT ALY TURE . N
F GREATER THAN 200 FEET ~ [
COMMENTS THE WIND SHEAR KEGULHED NUITE [ARGE HEADLNG ALTEIATIDNG UNCERTAIN (F REASON FOR DIFFIGULTY, SOME LOCAILZER '8
TURNING RECAUSE HEIGHT OONTRDL WAS MODERATELY DIFFICULT
& BREAKQUT aND FLARE
£4SE OF GARESTING RATE GF DESTENT GREAT CIFFIEILTY SLIGHT  _ ~ EIFFICULTY
PRECISIN OF ATTAIMING TOUCHOOWN POINT |“yiwy roak ] EAIR
COMMENTS . DLFFICUSTY DUS TO A #ITCH OSCILLAT(ON WHICH WENT TEADUGH
ABOUT 2 CYCLES BEFORE STOPPING. LT COULD [iAVE STARTLD
AGEIN LF THE PLBAL TOUCHDOWN PUAST HAD REEN COMP KTED.
7 CONTRCL TECHMIQUE
COMMENTS IF DIFFERENT FRCM
145 wiTh ELEVATOR aND
VERTICAL SPEEC WITH THRUS™
LEVER
g LATESAL DIRECTIONAL CHARACTERISTICS
EFFECT ON F.NA. A5SES8MINT HINE SONE
9 LEAST OBJECTICMABLE FEATURES GOUL ATTITLOE STALILITY
Q. WOST OBJECTICRAILE FEATUSES TURBULFNGE EISPONSGZ, Pl AT FLAUE

MISCEL JANEOUS THE RATING WAS 2KG
PITCH DSCILLATION DURTHG

*AXES [T JIFFICULT TC AS

SDOFRIM S T A BICAUSE QU THE
Fiagk,

[TS TRANSTRERT NATURF
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MUDE]. DID T APPEAR TO BE VERY DIFFERENT FROM MODEL Als-1i,
BUT IGHT CONTROL TASK ON APPROACH WAS APPRECIABLY MORE
DIFFICULT YUR SOME UNDETERMINED REASON - PDSSLELY CROSS
CHECK ARD BAD LICK,




CONMFIGURATION  Alat
FLIGAT NUMBER L03-1
2107

2ILOT-RATING 5

WINDIknatss
WIND SHEAR
EXTERNAL TJRBULENCE NEGLIGIELE

10
MODERATE

CONFIGURATION  Al4L wIND (knots) 15

FLIGHT NUMBER 91-2 WING SHEAR MODERATE
PILST ] EXTEAN A TURBULENCE
PILOT-RATING 3%

CHARACTERISTIC ROOTS -06 [ o133 l_ 6+ 1,051 CHARACTERISTIC ROOTS L .04 S1.63 [ -.108 £] 1,051
I ARCRAFT RESPONSE TO CONTRCL INPUTS
E_EvATOR T T TIHRUST LEVER E_EVATCH THRUST LEVER
CONTHOL SENSITIVITY WEE- 0.3 trodrfsesisn 28T 13.0 _ [flfsecoin Meg = 0.34 todses? i d sy 15.0 {11 /5ec%i/in)
fnmal Finol Indt al Final N Inutial Firal Intig! . Final
RESPONSE F_s TISEACTORY | SATISFACTORY || SAT1EPACTORY | SATISFACTORY [SATTSFACTORY | SATISFACTORY | SATISFACTORY | SATTSFACTORY |

2 FASE OF MAINTAINING DESIRED VELCCITIES

Longiluding: vé ociiy (145} Vertienl velocty (R Longifud.nal welec ty (145 | Verhical velociy (h] N
FLIGKT CONDITION M THE Tt [ WWc ME ] __INGC VNE me [ TME | wMec_]  ImMC THC |
TURBJLENCE [Tour | out W aut ¢ oe N ] GJr a4t | w LSOt [ out i m
DIF FICULTY 5 3 _MOIDERATE || SLIGUT | SLIGAT  [WCpUPATE [CHoME | nowe | mome | wome | wowE  JSUieeT |
MAXIMUN JNDESIRED FLUCTJATIONS -1J.-5 knats]| __} 00 Lo +3 . ... knais| UK pm

COMMENTS

EAAL INSTEADINESS IN AEAWZ AND FLTCH WITH TURKULENCE 1N,

e

ATTTTHEE

I RES CUAL CSCILLATORY CHARAGCTERISTICS

COMMAND HELPE KT PAODLCES A HLAWY FE

DIFFLCULTY DUE TO THRUST LEVER SENSITIVITY CR DAMPING BEING
A LLTZLE _0W. SPEZD DRMPPED 9 KNOTS AT BREAFDUT AND FLARE
MIE, I THINK, TO SHEAR

MPLITJOE ¢ ERIOD. T SaMEING | { AMPL.-LUOE I PERICH T TAMP MG _
PITCH o I ZERD I !
HEAYE T [zE30 B 1
SOURCE I [ | DEGREE ”.
EXCITAT ON oo 1 ! _ | - R
CONTRO . |
COMMENTS

4 THANGE IN THRUST SEGU FED *OR 20° BANKED TLRNS
THANGE ReGLIRED WECLIGTRIE .
DASE OF COM SLIGHT _ DIFFIZT™
COMMINTE NERD T ALVANCE SCME POWRR LN TURNS
5 FLIGHT PATH CONTRO.
irrercont B mital tozk] Targrmediate frack Fral track alerzest @ - ai rack] Intermedizie frock Fina teack
—oealizes [3hoe path [ geazer [Clde pa'h| Localige” 2 1de paln _Locahizer |Glide puth ] Local-zer [Ghde path] Cocalizer
JEFLULTY MMIEIATE  MDREAAVS | MODERATE | MODENATE MCRE | NGRE S1.IGHT SLIGHT SLLGHT SLTGHT
PRECIS.ON FATR “hik VAL SR [ 00D ] Rsleb) wooD GOOD SO0 00D
MINMUM AZCERTABLE BREAKOUT ALTISLDE
:F GREATER THAN 200 TEET [wx ]
COMMER s DIFFLLCLTY BUE T TR DISTURIS BT HEAWE aNB DIFEICCLTY DUE T0 WIND SHEAR. THERE APPEARED T K 5UME
FLICH AKD TS AIND SiEak, LAG N OHETIET CONTROL, 30T CoULD %0OT RE CERTAIN 0 THIS Iv
PRESENCE OF THIS WS THD
£ BHEA<CUT &N FLARM
EASE OF ARKESTING RA'E OF DESCIRT L DFFiILTY
PRECSIGN OF ATTA WING TOLOHDTWY POINT T -
COMMED TS SENSED THE POSS1BILIIY GF A SLIGHT HEAVE FI0 NEAR ToUCHIOWN,
A REASONATLE <474 OF DESCENT AN HELD IT - THIS WAS
SAT IS FACTORY .
TOCCRTRO. TECHR-GUE
COMMENTS IF DIFFERTNT FRON
DA WITH ECEVATGR AND
VERTICAL SPEED wiTh “HHJST
L FuER
& _AFERA. DIRZCTIONAL C-aR&I ER 2710
H TON FInAL ASSESSWENT BELOW TG00 FT.
9 LEABT OHIETTIONA FERTLRT Y WO FTTSH STIFFNESS .
SEERDAND EZAGHT TREMMASILITY 5.
10 WOET CBUELTIGRABLE FCATURES RNERAL CURETEIALINGE Y PANE TT

PR GRIARE

NOTICERE.Y SEMATTTYE T TURB.LENCE (N HEAWS | 3T PLICH.

;AHEAR

ERER LIS

r T




WHD{knots! 3
WIKD SHEAR NEGLIGIBLE
EXTERNAL TURBULENCE NEGLIGIBLE

CONFIGURATION  AlsL
FLIGHT hUMBER 104-1
PILOT <
PILOT-RATING %

WIND {knats)
WIND SHEAR
EXTERNAL TURSULENCE

CONFIGURATION
FLIGRT NuMBER
Fi QT

FILGT -RAT:NG

CHARACTERISTIC ROOTS r-.u-. | J1.43 | Loet [ 105t CHARACTERISTIC RODTS | l J | ‘
AIRCRAFT RESPONSE TO CONTROL INSUTS
T EVATOR N ., INRJST LEVER ELEVATOR THAUST CEVER |
CONTROL SENSITIVITT: Wac- 0,34 {rad/secitir|| 257 5 15.0 (11 Fsec Ve Mag - trodfsec? 1fink 287 = iitfsec Vv_nl
Tnitial | Fanal | 1nl.al | Final Imilhg [ F.nol ‘mitial | Firal
RESPONSE - TOO SMALL | oo sMaLL SATISFACTORY | SATTSFACTORY ]
2 EASE OF MAINTAINING DESIRED VELOCITIES
[ Cangitudinal velocily 11AS] Verfico velacity (R} i Longiruding: veiocrty (LASY ] Wértical velncty (h}
FLIGHT CCNDITION: ¥MC "MC vMC [ TME  § IMC vME T IMT T imMC ] VMC mc IMC |
TURBULENGE QuT_ | ouT N ouTr | out Tr N auT | ool I iN 1 ouT OuT N
OIFFICULTY NONE SLIGHT __|MODERATE || NONE [sLicer [ strcir H
MAXIMUM UNCESIRED FLJCTUATIONS | 5 kratfs Tpmy knats| [
COMMENTS SOME DIFFICULTY IK PREVENTING MODEAATE SPEED DEPATURES
IN IMC TASK.
3 RESIDUAL QSCILLATORY CHARACTERISTICS
[ awP_ITubE PERIDD T I MU JCE, }" PERIGD J DAMPING ]
PITCH sraLL | SHORT { I
HEAVE [zzro \ | L [ 1
SCURCE I DECREE } SGURCE | _ DEGREE 1
£xSITATION - I FARDEY I N |
CONTREL B T I [ B ]
COMMENTS SLICHT PITCH OSCILLATION JUST DETECTABLE WITH SHARPER
ELEVATOR INPITE. VERY SMALL AND POSSLBLY NUE TO AUTOPLLOT.
4 CHANGL N YHRUST REQUIREC FOR 20° BANKED TURNS
CHANGE REGUIRED NECLIGLBLE : -
£ASE OF COMPENSATION K CIFFICULTY, CIFF CULTY
COMMENTS :
= FLIGHT PATH CONTRG
i cegt B miligl track[ Tnlermediate track Fingl (rack » |"|E:Lepf B mtia Irack| Intermediale track Final track
[Ghoe pafr [ Locofirer [Glde poth]| Localizer {Gide poth | Localzer Gl de path| Loceuzer |Glide path JLocolizer [Ghide pain] Lacniszar
OFF CuLTy: NUNE NONE | SLIGHT HONE MODERATE
L -
PRECISICN [eels]i] Loop © FALR 00D LY
MINMUM ACCEPTABLE BREAKCUD ALTI1UDE
IF GREATER THAW 200 FEET .- 3

COMMENTS

5 BREAKQUT AND FLARE

EASE OF ARRISTING RATE OF GESTENT HES
PRECISION OF a7 TaiNING TCUCHDOWR, POINT FATR

COMMENTS

7 CONTROL TECHNIG

COMMENTS

GAINED LT KNOTS IN TRYING 00 SEEP DOWN ON GLIOE PATH DIRING
INTERMEDIATE THACK.

TSIFFCy j

F CIFFERENT FROM

[as WiT™H ELEVATGR AND
VERTICAL SPFEED wITH THRUST

LEVER

& LATERAL DIRECTHONAL

EFTECT ON FINGL ASSESSMENT

9 LEAST

10. QST OBJECTIONAB_E

WSCEL _ANMEOUS

CHARACTERISTICS

HONZ

QIVECTIONABLE FEATURES

FEATURES CONTARCL 0¥ SPEED LACKS (41SPRESS.
ALLOW RATHER [ARGE DFPARTUKES,

TOC FASY TO

FLEVATOR TRIM WATE NOTLCZABLY $LOWER THAN SUME PREVIOUS
MOUELS.  SPEED HOLDING RATHZI POGRER THAN N PREVIOUS
TW) MODELS (8-2.,R4-JL BUT LESS$ NEED EXISTS FOR BOWER
LEVER ADJUSTMENTS .

215
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CONFIGURATION Rlu-LL WIND knpis) 5-10 CONFIGURATION  RI4-1L W N knots] L0

FLIGHT wumser 110-L WIND SHEAR FLGHT NUMBER 101-1 WIND ShEAR VERY SMALL
PILYT A EXTERNAL TURBULENCE PILDT B EXTERNAL TURBULENCE LIGHT
PILOT-RATING 2 FILCT-RAYING  4C

CHARALTERISTIC AOTS ~03 [ 145 -o03 d] Lot | ChRORACTERSTIC ROSTS [ .03 | -1.46  -1.06 % [ L.0bL_:

| AIRCRAFT REZSPONSE TO CONTROL INPUTS

- ELEVATOR THRUST LEVER ELEVATOR - “HRUST LEVER
CONTROL SENSITIVITY MsE=10.34 trad7sect e 5 r= 15.0 (1 fsectlin WMeg = 0,36 irodssec? 1fin287= 15,0 {1/ e e an
YT F nal tnitial Tag. = It il £ .nal Taitia T irg!
RESPONSE SATISSACTORY | SATISFACTORY J SATISFACTORY | SATISFACTORY | SATIGFACTORY | SATISFACTORY Gaan

2 EASE OF WAINTAWNING CESIRED vE_OCITES

[ _Congitudinal_weloaily ((A51 |1 Verlcal selocity (hy | _Lorgiiudinal _veloc 7y (TAS)
FLIGHT CONDITICN TRME TR TMC | wMC N RS YT TMe ] TWC
TURBULENCE L Ou~ our N OuT oy ovT | N Qu~ ouT T ]
CIFFICULTY L SLIGHT _Ji Wowe | sLtur | sLicwt [ > sLiGHT | >sLienT [ >grienT |
MAXIMUM UNCESIRED FLJCTUATIONS | knats|| i tpm - =5 ) Cknofs| ]
COMMENTS TURKULENCE RESPONSE LM HEAVE TENDS TO KEEP ONE MOMEST, BUT DIFFICLLTY MAY HAVE BREN DUE TO OFFSET ELEVATOR TRIM.
NC GREAT PROBLEMS - THE AIRSPEED LD WANDZR SOMEWHAT, BLT
THLS MODEL FELT BETTER THAN THE ATTITUDE CUMMAND TYPE
SINCE THE UCONTROL FORCES DIU NOT HAVE TO BE HELD TC MAIN-
TAIN & NEW ALRSPEED,
3 RESCUAL CSCILLATORY CHARACTERISTICS
[ AMPLITUDE [ FERIOD T CAMPING | AMPLITJDE ] FER QD [ TAMPING 1

STURCE

EXCITATIOR
CONTROL

:IET.C(\:'TE %—'—l’ - ) i ‘ JILERD { : E ;
[

COMMENTS

4 CHANGE ' THRUST RECUIRED FOR 20° BANKED TJHNS
CHARCE REGUIRED NEGIGLALS,
EASE OF COMPENSATION

COMMENTS N PROBLEM - ST!

FZOKTY,

k3 LIKE A KIODIE Car

5 FLIGHT PATH CONTROL
f'f'lE't!_m B il track] Inlermedate track 1 Fingl_track In*greep! B mwtal trock, ~terrrediate trark Final_Irock
[61de pafF T Localirer [Gliae potn | Locahzer [Ghide galh | Lozaheer Gide path] Localhires |Ghide poth | Localizer | Ghde path| Localizer
DIFFICULTY . " e < aon FT.
. KONE | NONE HON:Z HOKE NONE NONE SLIGHT HOKE SLICHT SLIGRT SLIGHT
FRECISICN | qoon . . N _ I ,
| oD LN ©OoD LOOD 500 cOOD FALRICOOD! FATR/GOOD) FATR/GOOD]  FAIN FATR
MINIMUM ACCEPTABLE BREAROJT ALTiTJJE _
IF GREATER THAN 200 FE:T : 1
COMMENTS OVIRSHOT TNTTIALLY CN LOUALIZEAR,

ULIDESLOPE: PERMAFS A WIND SHEAR CAUSED ME TO GO LOW
IN CLASE - PRYHAPS CROSSCHECK - 2 DOTS LOW AT BREAKGUT
AT 230 FT.

& BREA<OUT ANC FLARE

E£4SE OF ARRESTING ROTE QF DESCEMT
PRECISION QF ATTAINING TOUCHOOWR PONT

T3 TFICLLTY)
1
i

5 — QIFFICULTY

COMMENTS

7 CONTROL TECHNIQUE
COMMENTS |5 DFFERENT FROM
LAS WITH ELEVATOR AND
VERTICAL SPEED WITH THRUST
LEVER
8 LATESAL TiRECTIONAL THARACTZIRISTHS

EFFECT ON FNA_ &SSESSMEN™ HHATL HONE

9 LEAST CBLECTIONABLE “EATURFS PITCH CORTRCL WAS FOSLTIVE AND YE4Y STABLE HEIGHT CONTROL SEZMED GOOD

ATTITUDE HTABTLITY, ALTAOUGH WEAK, WAS SATISFACIORY AND
LID MAXZ FOR GOOD TRIMMABILITY AND SPEED CONTROL,

15 M3ST OBJECTICNABLE FEATURES HEAYE RESIONSE T TURHULENCC

MISCEL _ANEDUS SENGLUIVE TO TDREJLENCE IN HEAVE fBUMPY RIDE}.



winD [knals) 10

CONFIGURATION  Ala-IL  wiNDIknots) CONFIGURATION  Alé-1L
FLIGHT NUMBER 115-3 WIMD SHEAR HEGLLGTALE FLIGHT NumMaER 96-2 WIND SHEAR
PILOT & EXTERMAL TURBULERCE LICHT #1.0T B EXTERNAL TURBULENCE LIGHT
PILOT-RAT'NG & PLOT-RA™ING  JIC
CHARACTERISTIC ROOTS [ o3 | -L.ae _ -L.0s ] 1.oL | CHARACTERISTIC ROOTS 7 . p3 | -1.46 | -1,05%
| AIRCRAFT RESPONSE TO CONTROL NPUTS
ELEVATOR THAUST _EVER ELEVATOR TTTHRUST LEVER
CONTROL SENS TiviTy WMee= 0.4 Trad/sec®/nllF27= 13.0 (1 FuecTiin Mgg - .38 trodfsec? /0 Zp: 15.0 {t1/5ecEhin
imtial F oo inmo Fina In:tigl T Fira Tnifial T F hal
RESPONSE TSATISFACTORY | SATISFACTORY | SATISFACTORY _ SATISFACIGRY SATISFALTURY | SATISFACTDRY | SATISFACTORY | SATIS FACTORY
? EASE OF MAINTRINING DESIRED VE.OCITIES

FLIGRT COND:TION

TURBJLENCE

CAFFICULTY

MAZIMUM LNDES RTO FLUCTUATIONS

COCMMENTS

3 RESIZUAL CSTILLATORY CHARAC

FiTi~
PEAVE

ExCITATION
CONTRO.

COMMERTS

4 CHANGE . THRUST RICUIREZ

CHANGE RIQURED
EASE OF CTOMFENSAT ON

COMMERTS

Long tuano veloeily TTAS] |1~ Verf cal velaedy (Rt coinal_welociry [1A%) verhizal velocty {A) 7
YMT IMC ] TMC [ ¥MC [ TMT IMT <_{_ itC [ (MC vmcC | IMC TMC
out out” [ m _ouT | our [ oL f . ouT 7 OuT ih
RONE SLIGHT ‘KIDERHTE | NOMF S L0MT [ SLIGET VL SLIGET ]U.SL[GH’I W, SLIGHT V. SLIGHT]V,SLIGHT _ V.SLIGHT
10,5 wrofs| ok “ipml *5 K Krals). i fom
RESPONSE TO TURBULENG: GAVE SOME DIFFLCULTY - THERE SE
TO BE A BOUNCINESS FULLUWLNG A MUDERATE TO LAKGE TURBELLENCE
UISTURBANL]
TERISTICS
___AWPLITUCE T DAKSIRE [T TEME_ITUBE f PER OO T
S L BobkRATE F_. o | [
[ SOURCE I GFGREE
TURBULENGE |EAsTLY -
VIEVATOR ___ __ TEFFLETL

SEE SECTION 2

FOR 20° BANKED TURNS

P NEGLIGINLE

FRIZJLTY

5 FLiGHT FATE CONTROL
nfeccepl B ntal track  rfermediate frach ol Track Irte-cepr B rbinl irack]  ~termediote track | EFomal trecx
_de path | Lacsl zer .G\'_g_?_p_qihLLDCcllzer Ghde poth | Leco: zer Glde poth| Loconzer |Glide poth [ tocalieer |Glde poth] Localzer
1
BIF FICULTY SLIGHT SLLGHL 5LIGH 5L1GHT NONE VLSLIGST |V.SLIGHT SLIUAT SLIGHT
PRECISION FalR FAIK Farr FALl FAIR/GODD| GOOD FAIRAGOGD) GOOD FATE PAIR
MNIMUN RCCEPTABLE BREARKGUT aLTATUDE
IF GREATER THAN 200 FEET [s00_ [aR "
COMMENTS.
& BRLAKCUT ANZ FLARE
EaSs OF 4RIEST NG RATE OF DESCENT T T FFICULT v . DFECULTY
FRCCISION OF ATTAINNG TOQUCHIOWN FCGINT GDOD - {
L i
COMMENTS BEING 4 LITTTE 1OW AT BREAKOUT REGUIKED 4 SLIGHTLY
QIFFERINT FLARE TECHS1QUE
7 CGNTROL TEZHMIQUE
COMMENTS IF DIFFERENT FROM
1435 WTH ELEVATOR AND
VERTICAL SPEEC wWiTH THRUST
_EVER
B LATERAL DIRECTIONA_ CHARAZTERISTICS
EFFECT Of TINAL ASSESSMFNT SMALL NCRE. IGCALLZER TRACKING EASY BECAUSE 9% 1GYT CONTROL
YAST.
9 LEAST DBJFCTIONABLE FEATURES AL ATTITURE STAR[EITY
FLEM FIRST PART O+ ULRGULIT, 300 FT 0 DOWNWIND HANDS
CREY
G MOET QEBUECT ONABLE FEATURES RESPONSE T3 FUHBULENCZE CALSE1 & WERY & LITTTE SENS T v1 10 TURRULENCE
st LVETD TURRY

MISTE _LANED.S

ELEVATOR CONTRSD Fin
ELEVATOR TRIM 44T SOM

Hil:
LAAT TEOU Shasd

27



CONFIGURATION  ALA-1 WIND{knats) 18-15 CONFIGURATION WIND [knots)
FLIGHT NUMBER 130-2 WIND SHEAR MODERATE FLIGHT NUMBER WIND SHEAR
2197 A EXTERNAL TURBULENCE NEGLIGIBLE PIOT EXTERNAL THRBULENCE
PILOT-RATING 5% (LIGHT BELOW #1_07-RATING
1300 T}
CHARGCTERISTIC ROCTS r-ﬂl‘ [ 1.45 [ L1ost] 1,061 I CHARACTERISTIC RQOTS { l | J
1 AIRCRAFT RESPONSE TO CONTROL INPUTS
. ELEVATOR _ THRUST LEVER ELEVATOR THRUST _LCYER
CONTROL SENSITIVITY [MaEg lrad/sec?i/in]£37- 15.7 (1t /secin Wep = (rod/sec? i/l 287 {f1/s ecZidin]
In t:al | Finn Iniha | Fna! Tiiial | F.nal Initial ) Final
RESPONSE - SATISFACTORY | SATIGFACTORY | SAT[SFACTORY | SATISFACTORY
2 EASE DF Ma NTANING DESIRED VELOCITES
[ tangitudingl velocity [1A5! Verhcal velocity (R, M Tongifuding velocity ([ASY Verical velgedy [R] ]
FLIGAT CONTITION VT [T TS S VAT iNC joawmc VMT | INMC [ 1w VMG T TMC T TwC
T JRBU_ENCE 0T aJT | in aJT out TN ;o ouT T ) QUT | out | i
CIFFICULTY I SLIGHT | MODERATE|  MONE SLIGHT |MODERATE r” ) | o
MAXIMUM UNDESIRED FLUCTUATONS [ Tib, -5 Wrore 700 Tpm [ Rnafs I
COMMENTS 1 IAD MUCK BORE DIFFLICULTY ON THE APPROACH THAK WAS
ANTICIPATED FROM V.F M. ELYING, THE TURKULEWCE BOUNCED THE
AIRCAAFT ARDUND SUFFLUTENTLY TO DISTURH THE ATRSPEET AKND
VERTICAL SPLED CONTROL UINSATISSACTURILY .
3 RESIDUA_ OSC L.ATORY CHARACTERISTICS
AMFLITUCE T FER OC 1T TAMENG + [ "EPLiTICE i FER QD _ I CaMPING
£ iCh ZEKD | | A
REAVE ZERD 1 ] ™ N . [ ]
~ SCuR(E | T DEGREE _ STUREE ] CEGREE
EXCTATICN 4 . _ . S
CONTROL - - i B - o
COMMENTS,
4 CAaNGE I THRUST REQUIRED FOR 20° BANCED TURKS
CHANGE REQUIRED [
EASE OF COMPENSATION ¢ C SIFF CLLTY
COMMENIS

in

FL-GHT PATA CONTROL

DBIFFICULTY

PRECISIZN

MINTMUM ACCFPTABLE

COMMENTS

6 BREAKOUT AND FLARE

EASE OF ARYESTING RATE

PRECIS Q™ OF ATTREINING

COMMENTS

TOCONTROL TECHWIGWE

COMMENTS ¢ DIFFERENT

TOUCHDOWH  “OINT

[atercept & v itiol Trace] Intermed ote reacu Firal lrack ] [rfe-cept B _artinl (rack] iatermeaiate trock Fonal track

(4 deﬂpulnl Localirer [Ghize pot- T rocalzer _Localizer Glde p3th] Localizer [Ghige potn Locolices | G.ge pelh] cocalzer
SLIGHT ' SLIGHT | SLIGST  [MOUERATE | MODERATE | SREAT

[Fr1z | sk FaTH PUOE  |YERY PODR J

BREAKGUT ALTITUDE
F SREATER TrwaN 200 FEET 0

OF DESTENT

-

THE BESCENT ZATE WAS HICN A¥D THE APPLICATION OF POWIR
EVEN DL BT SFEM TOBITE A8 JUICKLY A% EXFECTED.

rRom

DS WITH ELEVATGR AND

wERTICA
LEVER

8 LATERAL DIRCCTIONG .

SEFECT Ch

9 ILEAST

10 VOST CBJECTICNGE, €

MISCEL _ANEZUS

SINGL ASSESSNENT

DFJECTICNABLE FIAT.S

SPEED WITH THRUST

CrasalTiRISTICS

SMALE TG MODEAL,

The

WIND SHLAR QDML FORE
FedN WAS AVALLAL TRAL DBLRECTICHAL, AR
WUTFOUT SASRTFILL DINAL QUNTHL POSIT
LNG LHARGES UN AFFROACH T MAINTA[N LOCAL
UHE:SPE

ATTESTION
i BR RIS

A

FIAT g

218
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WIND (knals t Ly
WIND SHEAR .
SXTERNAL TLRAU_ENCE NECLIGLBLE

CONFIGLRATICN  R14-2L
FLIGHT NUMBER §9-2
PILOT A
PILCT RATING &

CONFIGURATION RL4-2L  w.NDiknots) 1o
FL GHT NUWBER 192-1 WING SHEAR SMALL
FILOT 3 EXTERNAL TURBULENCE MODERATE

FILOT-RATING e

CHARACTERISTIC RQOTS [_ﬂ_.-u [ 152 Lost[lon | CHARACTER'STIC ROOTS [ gy [ -152 | -t.03Z] t.om |
L AIRCRAFT RESPONSE 7O COMTROL INFUTS
E_EVATOR THRUST_LEVER ELEVa gR THHUST TEVER
CONTROU SENSITIVITY Fag - 0.5 lrz/secihn|Ba- - 13- {f1 7secorm, [Mg = 0.35 frad/sec? ied Zap= 15,0 (H/sec?Vim
tnital [ Final Inital | Faral . nifigl | F nal In tia [ Final 1

RESPOMSE : SATISFACTGRY | 100 GREAT SATISFACTORY | SATISFACTORY |

2 EASE OF MAINTAINING CESIRED VELQCITIES

SAT[SFACTORY | SATISFACTGRY

SATIS PACTRRY | SATIS FACTORY

[T longifudinal velacity (1AS] verhcal velocity 101 Cong fudmo: welogify 11AS) _ Vertical we acity (A1
FLIGHT CONDITION VMG | Mg | [MC vMC [ iMCc | TM™e JwMC [ IMcE I W VME T TMC T imc
TURBULENCE cutr | outr [ im oLt | oaT | W | ouT | out T ouT . OouT_ | IN
DIFFICUTY NONE SLIGHT | MNDERATE || WOKE | SLIGHT | SLIGHT | SLIGNT | SLIGHT | GREAT | SLIGHT __ SLIGAT | SLIGKT
MAXIMUM UNZESIRED FLUSTUATIONS +10,-4 woofs| %160 om 5 wnots| fom

THIS MGDEL OBYIOUSLY HAD DECREASING VERTIGAL FORCE WITH
DECREASING LONGITUDINAL YELOCITY, BUT THIS WAS NOT BOTHER-
SOME. THE LACK OF ATTITUDE COMMAND OR STABILIZATION AS
EYLDENCED BY RESPONSE TO ELEVATOR MADE ALRSPEED CONTROL
FOMEWHAT DiFFICULT. THE TURBULEKCE PRODLUZD MORY MUTION
1N HZAVE THAN MCRMAL - NOT A FROBLEM.

COMMENTS

3 RESIDLAL DSCILLATORY CRARACTERISTICS

DIFFICULTY TH CONTROLLING SPEED ON APPROACH, WHICH REQUIRED
RIG ELEVATOR AND PITCH ATTITUDE GHANGES TO CONTRIL, WAS
POSSTELY DUE TO ATTITI'DE THSTABILITY, CROSSCHECK OR
TURBULENCE .

[amPLTudE T “PERIOD | JAMEING ANPLITJOE | FERIOD | DAMP NG |
P c CERD | |
HEAVE Ziis | I ! i I |
I SOURCE T TEGREE [ SOURCE
EXTITANIGN i [
CONTRTL : T {
COMMENTS
4 THANGE N THRUST REQLISED FOR 20° BANKSD TURNS
CHANGE REQU RED NEGLIGIGLE SMALL
EASE OF COMPENSATION ¢ SLIGNT
COMMENTS MUST #E UAREFUL TO COONDINATE AND MONITOK SPEED - LARGE
SORMAL PURCES RESULT FROM ALRSPEED CHANGES.
£ FLIGHT PATH CONTRQL
Infercept B milo trock| Intermediate track | Final frack - [inlercept & imitiol track] Intermeainte track Final track
lige gath ] _cca aer [Ghae path ] Gide poth_Localre: ©_ide path: Locakzer [Ghde pat~  Lera izer |Glae polh| _ocolizer
D FFICULTY KONE HONE, SLIGHT NoNE SLIGHT NUME SLIGHT HCNE ' SLIGHT  SLIGHT |HODERATE |MOERATE
TRECISION [=sils] GO0 G007 GOan Goun [§s ] FALE PATR RIS 1Y PAIR FALR FALR
MINIMUM ACCEFTABLE BREAKTUT ALTITUDE
IF GREATER THAN 200 FEET . C B

COMMENTS

6 BAEAKDUT AND F_ARE

EASE OF ARRESTING RATE OF DESCENT ] IEFICLLTY
FRECISION OF ATTAINING TOUCHDOWN PONT [ wdob .

COMMENTS

7OCONTROL TZCENIG LS

COMMENTS 7 DIFFCRENT FROM
JAS WITH ELEVATOR AND
VERTICAL SPEED wiTH THRUST
LEVER

B LATERAL D RECTIONAD CHARACTERISTIZS

EFFECT ON FINAL £S5S5ESSMERT SMALL

9 LEAST CBUECT ONASLE FEATURES THE TH < LE

LERAST DNE 3

IRTalNLY 8JBED AT
HIEL .

10 MCS™ CBUECTICNAZ_E FZATURES

MISCELL ANEQUS
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SYEED CORTRUL VERY POOR - OSCTLLATING 5 KMOTS REGULARLY,
SOMETIMES L0 - LARGE AGORESSIVE CONTROL INPUTS TO CODRRECT -
UVERCORRECTED QFTREN.

MOVERATE

DIFFIZL TV}
[FATR ‘GooD

ALTHOUGH SPEED HELD WELL AT 60 KNOTS, A VERY H1GH RATE OF
DESCENT DEVELCPED AT ADOUT LOO FT, A.C.L. JUST ENOUGH
{LARGE) THRUST APPLIED TO) ARREST TO REASONABLE DESCENT
RATE AT TOUCHDOWN. COULD NAYE BEZN CAUSED 8Y WIND SHEAR.

(13 WEAK ATTITUDE STABILITY RU'T NUT TOD DIVERGENT - STILL
SPEED COMTROL DIFPIGULT.

(2) LARGE NUKMAL FORCES WITH AURSPEED CHANGES.

THRUST CONTHOL Tz OF DESCENT SLOW.

WINLD STRONG AT SURFACE - WEAXER ABOVE. LARGE AGGRESSIVE

CUNTHCL TWPITS ON APPROACH - BEGAUSE GF P1LOT FATIGUE AND
HBYPERACTIVITY L THINK - THI5 WAS THE SEVENTA DONSECUTIVE

APPROACH WITHOUT BREAKS.



CONFIGURATION  Al4-2L
FLIGHT NUMBER 90 2
PILOT

PiLOT-RAT:NG J

WiNDI%nols) 19
WIND SHE AR
EXTERMA. TURBULENCE LIGHT

SMALL

CONFIGUIATION AlS-2L  WIND{Rrals] CALM
FLIGHT NJMBER 31-3 wINC SHEAR SHALL
FILOT B EXTERNA. TYRRULENCE LIGHT
FILO™-RATING 6D

CHARACTERISTIC ROOTS [ g1 | -1.52 Loat L7t CHARACTERISTIC ROSTS [ L1 [ -1.52 [-1.03 % | L.ost |
| AIRCRAFT RESPONSE TO CONTRCL INFUTS
- ELEVATOR TERJST LEVER ELEVATQR MPUST LEVER
CONTROL SENSITIVITY WaE = 0.4 (rad/sec®i/in|| 287 = 15.0 [Meg = .34 {108 5ec? Vn| £B1° {1 fse cElin
Innwl Fnal It i Inital ji F nal mmm F inat
IESPONSE : SATISFACTGRY | SATISFACTCRY | SATIS 1 " SATISFACTORY | SAT[SFACTORY | SATISFACTORY . SATISFACTORY
ZEASE OF MAINTRINING SESIRED VELOCITIES
Langitud nal_welociy 11457 ] Vertcal valociy (hT Congit..dinal_velacily {IAS) Verlicol velociy (N) 7
FLWBHT CONDITION UMC ] Me - TME | wme THC ™M __) P T [MC VMT T (MG mc
TURBULENCE QuT [ out | _out | Tdut N QuT oL 0JT | our
3 FRICULTY HOXE NONE _HGH NONE | SLIGHT . SLIGHT _| [ BLIGHT |MIDERATE |mDErmL SELIGKT | » SLIGHT ]mnzrm‘s
MAXIMUN UNDESIRED FLUCTJATIONS 5 o + 200 lpir, t 4 kno's) .- tpm
COMMENTS ATTLTUDE COMMARD SYSTEM WCHKED Will IK HOLDING ALRSPEED, DIFFICCLTY DUE T8 LARGE MORMAL FORCES CAUSED BY A1RSPEED
THE VERTICAL VELOCITY WAL INF] ENCED MY CGUSTS AND By AI%- CHANGES. HEEDR TO HOLD SPEED PRECISELY,
SPEED BUT NELTHER WERZ
3 JESI0UA. OSC:L_ATORY CHARACTERISTICS
RWELITUDE PERIOD ] !—'_m.-m_nunz [ PERGD T DamPing
FITCH o o - ; ZERU [ {
RESVE 1Rt ! [zeRa ] T _
[ " SQURCE TEGREE,. ] [ SO0 RCE DEGREE N
EXCITATION I | [ . .
CONTROL [ _ _ | [ - .
COMMENTS
4 CHARNGE N THRUST REQURED FOR 20° BANKED TURNS
CHANGE REQUMRLD LIGLELE ] NECLIGIBLE
EASE OF COMPENSATION HO _DFFICULTY| 30 DIFFICOCTT]
COMMENTS - AS LONG AS SPEED 13 HELD PRECISELY.
S FLIGHT PATH CONTRO.
Inte-cepl & milic| ’ruck'_ intermedinte trock | Final_trace lirtercept & mtol track| -~fermediarte track Firgl rock
Shde pa*h | Localier |Glide paih | Locabizer [Ghide palh | Lozabse- Glde path] Locolire- |Ghide path | Localirer . Glhids poth] Localzer
- T i
CIFFICULTY NONR HOKE SLICHT | MWCNE | SLIGHT NONE HONE NONE SLIGHT SLIGHT {MODERATE |MODERATE
T T
PRECISICN G000 AL GOOI FALH e [FA[R,’GOOD'FAIR-’GOOD FALE PODR POOR FALR
MINIMUM ACCERTABLE BREAKOJT
IF GREATER THAN 200 FEST 200
COMMENTS 'Hh THRUST CONTRO[, (341} I\'l‘»'T SEEM T SETTLE IS INTD A STEADY BIZFICULTY ON LOCALLZER DUE TO CROSS CHECK. AT ONE POINT,
3 H HAD TO BE INCHMED ABOUT 700 FT., FORGOT TO NOTICE LOCALIZER AT ALL AND, WHEN
WELL BACK TO GET WOTICED, IT HAD GOWE FULL DEFLECTION RIGHT ~ ODRRECTED DK.
6 BRELKDUT AND FLARE
¢ ASE OF ARRESTING RATE OF DESCENT HO CFFIZILT 7| O FFILLTY
PRECISION OF ATTRINNG TIUCHIGWN POINT [ G0N ]
COMMENTS - PIFFICULUTY DUE TU MEED TO HOLD SPEED PREGISELY AND THER THE
HATE OF DESCENT 15 CONTROLLED ONLY BY THRIST LEVER. IF
SPEED WERE TO 3E CHANGING, 1T WGULD BE VERY DIFFICULT To
COCADINATE TiHRUST ER POSITION WITH AIRSFPEED TC GIVE
FROPER HATE DESCENT AT TOQUCHDOWN.
T CONTROL TECHMIQUE
COMMENTS IF DIFFERENT FRTM
145 wWTH ELEVATOR 4G
VERTICAL SPEED wiTH THAUST
LEVER
B LATERA. DI IONAL CoARACTERISTICS
ECY N FINAL  ASSESSNENT SFALL HORE
S LEZAST OBJECTIONABLE FEATURES VERY STLFF ATTITUDE STABTLITY, AT LT DOES KOT SICHTFI-
CANTLY ALLEVIATE THE FROBLEMS CAUSED BY THE LARGE NORYAL
PCRCES GENERATED WITIH ALRSPIED CHANGES.
10, WM35T OBUECTIONABLE FELATURES RATISEASLY S3INSTTIVE TO TURBULENCE IN HEAVE AND PITCH.

MISCELL ANEQUS
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SOME TATLWIND WHICH DID NOT AFPECT RATTING. RATING 4
BECAUSE, EVEH WITH GOGD ATYITUDE STIFFNESS THERE 15 A
STRONG REQUIREMENT FOR THE PILOT TO MONITOR ATRSPEED TO
KELP RATE OF DESCEWT INDER CONTROL.



CONF GLRATICN  Al4-2L WIND(hotst 1]

FLIGHT tuMBER 120-1 WIND SHEAR SMALL
PILCT < EXTERNAL TURAU_ENCE NEGLIGIBLE
PILOT-RATING 7

CHARACTERISTIC RICTS Tl Rt o1t | Lot

| . RCRAFT RESPCNSE TO CONTRGOL INPUTS

2 EASE OF MANTAINING DESIREC vELOCITIES

CONFIGURATION
FLIGHT NUMBER
PiLarT
FILOT-RAT NG

WIND {knofs!
WING SHEGR
EXTERNAL TURBU_ENCE

CHARACTER-STIC ROOTS L i _J—L—_

ELEvaTOR “rELsT (Evie ELEVATOR TWRLST LEVER 7
CONTROL SENSITIVITY Mep=0.3% todizec®/m|| 2510 (5.0 (1~ 7sectiin Mag : fraa/sec? 1/in] ZBT = tf1 fse c2i/in)
mrial T Toasl In fia F no Tntial ] Finol i rnal Fingl
RESPINSE UT90 SMALL  NOT ASSESSABIEITOO SMALL  \ T0O SMALL __

[ Forgmutina_veiseity TTASTT T wertical vaioziy (i Congiludinal_velocify (TRS] erticdl vetocly (Y © 7
FLIGHT CONDITION M [ _1mc TMC | v [ ] ovmE_ T McC tme | vwvE TMe T
TURBU_ENCE ouUT | guT w [ oLt [ ZuT QuT N gLt ‘T TutT _ N
OHF FICULTY SLIGIT | MONERATE [ MODERATE | SUIGHT TE | MUDERATE _ .
MAXIMUM NCESIRED FLUCTUATIONS [+ 5 KActs N — fpm %nots]
LOMMENTS LORSITURLNAL AND VERTIESL VELACITY D1FFICULT 1 ST

FINal, STAGE OF &PPROACE, v.M.C. 3[ TO M0 KNOTS NIRING

FLARS,

3 RESIDUAL OSCI LATORY CHARACTERISTICE

&

S

@

w

AWP_ITUDE C FERIGD I CawiPng 7
2T SMALL _ T B | . _
HEGVE SEALL ; IR 1t 77

T ECURGE I
EXCITATIGN ELEVATOR,, TURHCLENGD L bBALILY _
CONTROL [H0T ATTENFTED . o
TOMMENTS SFALL BUT SHAR? CSCILIATION, DIFUICLET T Tl

FITUH O 5EAVE OR BGTH.

CoanGE IN THRUST REQUIRED FOR 20% BaMKECZ TURNS

CHANGE REQUREC
EASE OF COMPENSATION

T

DIFFLITY

COMMENTS AECESTED RY SMA L SPEED Culie§ . ST HEDT R0 1) oK
TURNTHG sk
FLIGHT SATH CONTROLC
[ntercept B i -l track  ~‘ermed are frack “oal teatk [tercept B nilio' irack] rlermedin’e trock Fnal track
IG1de poth [ Localizer G e pai™ cocalzer [Siiag pas= | Leco #er Glde path| Locohizer |Glide path | Local per | Gide poth] Locehizer
=L 1C! P p p B i
DIFF CULT~ bOGREAT 5T IGAT S [THT T l MOWRATE | 5115
PRECIS.ON fIRYOFD0 3 G ATz [REHE IR10K Tale L |
- L - - )

WININUM ACCEPTABLE BREANOUT A_T.TJIE
© GRFATER THAR 70C FIET 5] )

COMMENTS GREATEST 0 SN, JENi]

TN FLas.

BREAKOUT ART FLARF

EASF Q7 SRRESTING RATE (F DISTENMT LHpA
PRECISIZH OF ATTANING TILOHDOWN POMNT Ly o it )

COMMENTS Al 5
LOrVER B3]

I il KRS
EEY PREGE 10

CORTRCL TECHNICLE

COMYENTS F DIFFERENT T30
I &5 W H ELEVATIR ANC
WERT TAL SFEEC with THR ST
_EvER

SRR TECI LOUE, ST INAF L1 1n 1k AN o
SPUAD LI T AN

LATERAL OIRECTIONAL CrARALTERISTICS

EFFZLT DOV FiNAL  ASSESSMENT Ao

_EAST C3UECTIONGELE

VT ARES

MOST DBJETTIONABLE FEATJRFE R F T L T A I A LI
el AL T e

PRI

MIETE_LANED.S

WG

O ALLOWIE L T e,

22l




| AIRCAAFT RESPONSE TO CONTAROL

2 EASE DF MAINTAINGNG DESIRED VELOCITIES

3 AESIDUAL 05T

4 CHANGE

@

COMFGLRATION (B WiNDinnors)

FLOHF NUMBER  in- WIND SHLAR

PILOT L FXTERMNAL TUREBU_ENCE

FILOT-RATING 3

CHARALTERISTIC ROCTS T i
LN L

INPUTS

CONTROL SENSITvITY

RESPONSE : SATISFAGTURT| BALLS

Ty (AT
F_GHT CONDT ON- T THe
TURBULENCE
0 FFICULTY ST

CORFIGURATIZN  1-21 wiNdD kncish 3
FLGHT RLMBER 313-} WD SHEAR
PILCT B EXTERNAL TUIBJLENCE BAGLIGTELE

PILOT-RAT:NG w

CHAREITER STIC

i o e i

~ FLEVATOR [~ THAUST LEVER 1

3 1189 74gc L i/ m| ZBT1L+0 U1/5ectiin
_ Fiol Imtial __Fnal
Y SAT Y SAT.SFACT LTCRY SATLS FAC

~Vertidal vgleaity fh]

WAXIMUA LNDESIRED FLUCTUATIONS

LEL

I o T 1 1T
I ]
LT LICHT *3LI > 5L Tolh > 8L IG'('!'

k2015 =200 fpm

COMMENTS ILAS
T I l\l

STV UHL BESE

T BT
e

ERNYHIENY |

Ti: hT 5P

LATORY CHARACTERISTICS

AMFP
PITCH
HEAVE

EXTITATION :
CONTROL

COMMERTS

I THRUYST REQUIRED FOR Z0° BANKED TURNS

T
OiFF CuLTY

CHANGE REQUIRED
EASE OF COMFENSAT ON

COMMENTS -

FLIGHT PATH CONTROL

NG HOMENT ARLSINC FROM POWSR

AOFS SIGNIFIDANTLY WHEM POWER [S
vER TS THCREASED, NEED TO

DHLES ARY REASINARLY

BawiRE ]

T ToE cumﬂ

Tercent 8 mitimt frgcn]  n'Ermesiate otk " Firai track irlercegl B n hal bragk] Tntermeaiate trock Finat trock
Glide palh G de palh Localiper Ghge_zath Coca !er Glde poth| Local ger |G cepar Lacolize- | Gide paln| cacalizer
ude galh | - SLTCHT LG
QIFFICULTY PR et P ane [ st e NOBEWADTHATE, ¢ SLTEIT ¢ | MODERATE
R | i e ! .
PRECISION | B 1 b e R | Falk Fast eard FALY
M HIMUM ACCEPTABLE BREGKOUT ALTITY
IF GHEATER THAaN 260 FEET L
COMMENTS PITC ETEn R IR kot T OS-TURHING TOOSTAY N LUCALISER,  DISPIAV

BERIAKQUT AND FLASE

£45E OF ARRESTING RATE QOF DESCENT
PRECISION OF ATTAMNING TOUCHDOWN POINT

COMMER TS AT i

SARILT T RO FRS}

CONTROL TECHNMIQUE

COMMENTS 17 DFFERENT FROM
JAS WITH ELEVATOR AND
WERTICA. SREED WITH THRUST
LEVER

LATERSL DIRECTIONAL CHARACTER STICS

EFFECT ON F NA_ ASSESSMENT

LEAST CBJECTIONABLE FEATURES

MOST OBJECTIONABLE FEATURER

MISCEL L ANEQUS S

B i

B N
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Fi K WEAK UM WADING .

DISFICULTY

1Y DUE T NEED 1" YEEP GONTRCL aF ATTITUDE WHILZ
HFALT PURER LW

Kby

SOUPLIKG 0F POWER UHANCES TC PITCIH
SLIDE S1LPF CAUSIHG PCOK SPEED

VPSETS 1N PITCH.

R ATIITIOL
STTITCOE 30T
SUHTRY,

Bt
1SN

HMT TURBLY

UP o Lai ZOUIRED 70 CORKECT

ANIF BALNTAL




Z EASE OF MANTAINING

CONFGURATION 1-2
FLIGHT NUMBER 3
PI_OT C
PILOT-RATING 5

WIND(h~ots)
WiNk SHEAR
EXTERNAL TURBU_ENCE

v
i-?

CONFIGJRATION 1-2 WiIND [ «nots) 5-10
FLIGHT NJMBER 4Z-1 WIND SHEAR EMALL
PILTT o EXTERNAL TJRBULEMNCE LIGHT/
PILOT-RATING 7 MODERATE

CHARACTERISTIC ROOTS ol a4 i T CHARACTERISTC ROZIS L__jl_t ] L1941 -,894 I L4B4
' AIRCRAFT RESPONSE TC CONTROL INFUTS
. ELEVATOR T ThRJST LEVER 1 ELEvATOR J T TTHRUST LEVER
CONTROL SENSITIVITY: BE *. 30 irce/sec )| 28T =150 i1 Fsec2r Msp = . irad/sec? )/inf g7 L% trt fseceling
Tinial Final : Tt i Final nitia® I F nal .
RESPONSE : [ saTrsracToky BOT ASSESEANLE [ SATISEACTORY |NOT ASSE8SABLY [SaTisFacToRY | SATISFACTCRY | SLIGHTLY

DES'RED VELOCITIES

Longiudiral welority [(1AS] Verhieal veleeity (h] [ Longiudina! veocify 11AS] verlical yelocity (h)
FLIGHT CONDITION ¥MC T IMC | R AL T Tt | i wMC [ Ttmt | TMc Ve TMT TMC
TURBULENCE cut 1 ocur | N auT 3 out | N CuT ouT | IN auT ouT_ N
DIFFICULTY (st TOEsATE | WORRATE || SLLGIT |MCOkwATE [MCOGRATE "SLICAT  [MODSRATE [ ~HODERATE| ST RATE | GREAT
MAXIMUM UNOESIRED FLUZTUATIONS +14 Woots) fem 19 knats| 300 ~&00 fpm
CONMENTS HOTs AJKSPEED WMD) VERTICAL YELOSITY TEKLED TO CREEDY 44AY NIFFLCHLTY BUI TC OVERCONTRGL TH HEADING AND RENCE LARGE
FAWL BEFOR VATINS UNLISS GIVEN CONSTANT ATIENTION. HABK ANCLZS. ATASPEED [S AFFECTED BY LARGE BANK ANGLES

3 RESIDULAL  DSCLLATORY CRARACTERISTICS

&

fa}

It THEN RESUTRE POWER CHANGRS SINCE WERTTGAL VELOGITY
5 UFP,

2ERIOD I DaMPING [ AMP_ITUJE ] | CAMPING ]
P.*Ch | [ SMALL ] | *ORERATE |
HEAVE 7 L [ E B |

T T i SOJRCE CEGREE
EXCTATION : | [ LEVATOR TULBULENGE
CONTROL | [ TG L . e
COMMENTS PAOBLEN SEEMS 70 LE & CUUPLING BETWEEN PLTCH ATTITUDE AND
PCUER LEVER.  HZIZHT BAMPIKC 15 PROBABLY LOW,

CHANGE N THRUS™ REGURED FOR Z0° BANKED TURNS
CHANGE REQJRED - -
EASE OF COMTENSAT DN T DIFFICUT * [ I RAT OFFIZJY
COMMENTS ST IHAL THAIET g 401 SALTITUL . I SLHEOTOOMD A LA DN POWER CEVEY RESPOKSE.

AR LR SE RS AY [

HE

FL-GH? PATE CORTROL

epl B rina track] termedufte trazh | Final ire Icterrept B mtol lrack] intermediate track | “Fing' irack |
€ cath [ Localieer |Glde potn Gi-de path] Loca 12er ge pglrh) Lecalieer | Glide path| Localizer
DIFFICULTY ERATL Y
M i Ay REAT GREAT GKEAT | GREAT
PRECISION ok
. . R SR Falle [YERY POOR ' FODR|VERY PODH
MINIMLM ACCEPTABLE BREAKOLT ALTITUDE
IF GREATER THAM 200 #FFT L -
COMMENTS SALG FdO STHA L APPUISCHLS . FIaST ONE YERY POOR PEK-
RIPIANGE. VIRY WCH RATE CF BESCENT AND STILL COULD NOT

BREA<OUT AND FLARE

EASE OF GRRES™ING RaTp ©F DESCEMNT
PRECISION CF ATTA WING TOUCHDOWN PTIK™

FRIZLLT #]|
|

COMMER ~ %

O RNELT A
WK CAKDI

BUIED FRUS WY KNG

CONTROL  TEZHMIUE

COMMENTS IF D FFERFNT
1435 wiTk E_EwATOR aND
VERT'WCAL SPEED W T4 ~HAUST
-EvER

FRON

LATERAL ODIRFCTIONA . CHARACTERISTICS

ESFEDT ON FINAL A%SESSMENT

LERAET JBJICTIONABLE FEATURES o -

RN ETRE

MISCEL L ANTOLS

223

CONSERENTLY VZRY POOR
SICOND ATZROACH BETTRR FROM
MANCE TUE MAINLY TO OVER-

UE ATTH THE G LD
TTRACLING &L50.

GBI STELL P8 pProgs

ARG T SLiE SPeE) UE W Lo
LU PATE LD W T L LiH

CIWTRED MOSE-DOWN, SEEMED
WIZS UF IINK.

B DN}

T

VLR ale Yine, AKD MATSTATNIN G A§NSPEED AND

SLTOTTTY,

B PL
FERLT

SLIGHT o7 THE DAY,




w

CONFIGURATON
FLIGHT NUMBER ?5 1

FiLOT

PILDT-RATING

CHARACTERISTIC ROOTS | yaps | sonn | =926 8] .a7i4

I AIRCRAFT RESPONSE TO CONTROL NPUTS

WINDknots}
WIND SHCAR
ZATERNAL TURSULENCE NIGLIGIBLE

SMALL

CONFIGURATION  1-3 WIND (krols) 10 R
FLIGHT NUMBER 34-2 WIND SHEAR MIDERATE
[SIahs B FETERNAL TURBULENCE MODERATE
PILOT-RATING 10

CHARACTERISTC ROOTS [ oore | apg -.5%6 t .uu__]

fradrseci 1 nl[dere 1T,

THRUST LEVER
3

tr1/5ectin)

rital Final

CONTROL SENSITHATY MEE=5.73
[ Totial
RESPONSE [ SATIEFATIORY |

2 FASE OF MANTAINING DES RED VELBCITIES

cngiludine: velociy (1457

SATISFACTORY | FATISFAGTORY

L
FLEHT COMDITICN T

TURBULENCE QU™

CIFFICULTY NODERATE
MAXIMUM LNDESIRED FLUCTUAT ONS [ _ N

COMMENTS COWZLING BETWERN ALRS
AND IN ABNORMAL
ALTITIDE.

SINCE
ATTIT"

2 RES DAL OSCILLATORY CHARACTERISTICS

sl knets

PEED AKD VERTIC

L ALRS
TERUST '""/\N.Lj vARY "[!I‘T ATRS

DOMN

ELE vaToR I T THRUST_LCEVER

trod/ec? L/l ZHT 15,0 T ifUsgcdlhal
inileat Final Trtat i Final
TUO GREAT _ | OONFUSING  UNOT ASSESSABLE [NOT ASSESSABLE

co_ TmMe ) .
Cut’ 04T o
HODERATE Jmm a7s | crEAT

knals)

ALRSP -“4\
CLROT. DYFFICULT,

TR THE

CRBLITUDE
PITCH T semd '_'—IV_ T

MEAVE

EXCITATION

CONTROL

COMMENTS

4 CHANGE N THRUST REQUIRED FOR 2D°

CHANGE REGLIRED
E4SE OF COMRENSATICN

TOMMENTS

F_IGHT PATH JONTROL

RTTOORE

s ki,
Sl L' Rim HAN
Lo SPcED LM covTwel,,

T oMA N -
[ESEERIF A §

LAMGE APPARENT ATRSPEED - VERTTCAL VELICTTY COUFLING EFFECT.

__ SOURCE
THKUST, TERBULENCE

HEAYE NSCTLLATLON COULD NOT 3K CONTIOLLEL.

DIFFCULTY

Intercent & ol rrack

tntermediate *rack

Final frock

ML RAT

[Glige parm
BECuLTY
I EF U LR
PRECISION .

Lecal rer

Ghide

JLe bl

MINIMUM ACCEFTABLE BREAKOUT aLTITUDE
iT GREATER THAN 200 FEET f

CCMMENTS T

AT,

BREAKD.LT AND FLORFE

FASE OF ARRESTING RATE OF DESCENT
PRECISION OF ATTAINNG TOUCHDOWN PRINT

COMMENTS -

CONTROL TECHN QUE

COMMENTS F CIFFERENT FROW
[A35 wWiTH ELEVATOR aND
VERTIC2L SPEED wiTh THRUST
LEVER

LATERAL DIRECTIONAL CHARAZTERISTICS

EFFEC™ Oh FINAL ASSESSMENT

LEAST 3 ECTIONGBLE

ZATURES

MOST DBJECTIONABLE FEATURES

MISCELL ANEOUS

-

SEHANG LN
RIRNTININ O
'\ NLEYE THE DE

(L0 [“)I‘ i i
AIn

U e

intgrcept B n.hol rack] infermediole track Final track
Glige path | Local-zar TG .de path | tocolizer | Gise peih] _ocolizer

M

ALR LQOD

! AF ALLOWED WITH TS MIDEL. POO0 CA0SS-
AXD CAFTLRE VIRY JTFPLCULT To TRIM DURTNG
IATE PIASE OF a0 AL DUE T UTCT LONGITUDTNAL
\Nll LD SIORE TR GO LDAD,

iy RAT
FA LR

RATE . _ CIFf CuLTY
|

N

1[L|I [} 0T, ATTEMPTED T SLOWLY BLEED OF 5°Bil 12
ICTTY AT TOUCHIKAMN . FAQ DRECLDED

CORTROL BN TU_CHD0WN RECAUSE
o UNSHCCESSFUL RZCAUSE BATT
.

AT Tu‘lul

T To0 L

[E DR ¥ Y
PULMET T
LN PRt} B (MY

YEIDGITY CUEPLING
KT CA 141G MOTY
ONC: WIRK LA,

Y EFFECTIVE

LEYEN CONTROLS
TITY KT HIGT,

LIKG EETW!




CONFIGURATION  I-2T
FLIGHT NUMBER 71-2

WIND{krats)
WIND SHEAR MODERATE
EXTERMAL TURBULENCE NEGTIGIBLE

WIND (knpts]
WIND SHEAR
EXTERMNAL TLRBULENCE LIGHT

CONFIGURATION  Z-2L

FLIGHT NUMBER 75-3 SHALL
A

PILOT A PILOT
PILOT-RATING  71/2 FILUT-RAT NG 4
CHARACTERSTIC ROO™S [ _p5e] .1s5i | -.50 -6 | CHARACTER:STIC ROOTS  [Toisx | 1451 | -.50 ] -1.26
i AIRCRAFT RESPONSE TC CONTROL INFUTS
M_m_ummm...m__ THRUST LEVER ELEvaTOR ] THRUST LEVER
CONTROL SENSITIVITY sE trod/sec?l/ n|[28T = LL.30 (M7 n Meg =0.3 trad/sei? )/in] 2877 11,9 (1t /5ec2)in]
Irtial Final initial = nal ] Iratiol Final Iningl Final
RESPONSE - SATLSFACTORY T GREAT SATISFACTQRY __l§;@T]SFAu’TZ]RY SATLSFACTORY | SAT15FACTORY SATTS FACTORY [ SATISFACTORY
2 EASE OF MANTAINING CESIRED VELCCITIES
wongitadingl velotity [1 451 Yerlical velomty (h) Long-tudinat veloc Iy ([AS) Verical ve-acidy (#]
FLIGHT CONDITIZN VMC [ IMC TMC WmMT T T [ ¥MC LMC 1MC VME [ TME [ TMCT
TURBUCENCE ouT ouT N out [ out auT qut | n [ ouT T ouT b i
DIFFICULTY SLTCHT  [MCTERATE | GREST SULIGHT | MIDERATE SLICHT | MODERATE | MDDERATE| SLIGHT | SLIGHT | SLIGHT
MAXIMUM JNDESIRED FLUCTUATIONS A, LT knoly| =20 +5, - _xnots a.K. o _fpm
COMMENTS PITCH ATTITIRR WAS 1N 3 CONSTANT STALE €F DIWANGE THE PTTCH.ATTLTUDZ DID KOT STAY WHERE DESTAED FOR VERY LONG

WITH TURBULENGE K SLRSPESN GOT A3 HIGH A3 B0 RNOTS T
REFORE BHEAKDIIT AS L WAS PHEQUCUPIED WITH VERTICAL VELDCITY

2 RESIDUAL OSCILLATORY CHARACTERISTICS

AND MADE aTRSPEED CONTRCL BIFFICULT. {OWEVER, THIS WAS
UNLY MDDERATELY POTHERSOME 48D, OW APPROACH, AIASPEED WAS
HELD KETATIVELY WELL.

AMPLITUGE i FERIDD | DAMFING | [~ aMPLITUBE | JAMPING |
Pi*CH : SMALL [ MINIIM WIDEHATE | [ ZERO | 1
HEAVE \ [ | | ZERU | 1
SCURCE I SOURCE T DEGREE ]
EXCTATION WATIHR, TURBL LFRCE ] . |
CONTROL _ FIEVATOR [ _ | |
CIMMENTS THE NOIL SEEMS [0 ROUNCE BASY A CSTURAED AND
ONE HAS CREAT IEFICULTY 18 & ATTITUD,
4 CHANGE 1N THRUST REQURED FOR 23° HANKED TURNS
CHANGE REQUIFED MUUERATE. | 1 SEALL ]
EASE OF CCMPENSATION Sl FouoTy| | —_OWFicLTY
COMMENTS
5 FLIZHT PATH CONTROL
niercept B mihio trock| Inlermediate track Fiaal trach Tnlercepl & it al track] _Inlermedinte frock Fingl track
[Gide path] _c¢a e [Ghide path| Localizes |G de polh " Locohre: | G de poth| Locahire” |Givde path | Locoizer _Ghae potlh| Locolizer
FFL T : T H
GFFCULTY SLISHT SLICIHT | MIUSRATE | MUDERATS SLIGAT Niv SLIGHT M/A . SLIGHT _§  H/A
I i
RECISICN rALE Falk Fale Rege P } o \ : B
MIN MU GCCEPTABLE BREAKOLT 4LTITUDE
IF GREATER THAN 200 FEST ]
COMMENTS LIDE PATH AT b AT T TALAK WCALIYER FATLED ANI THE APPEOAGH WAS CUNTINUED
EASE WAS MADE.  Ti1n ARRESTEL Il ) uN STREKS BY THE SAFETY PTLOT. THLS WOIKED WELL BUT TIE
U ARD CAUSED PROILEMS ALL 20UHD WETH VTRS PEE] VIV TRATL WORK LUAD WAS DECRESSED CONS1DERABLY.
SND VERTICAD JEIOUTTY mii. AAY KM DE 3
YALUES
6 BREAKCUT AND FLARZ
EASE OF BRRESTNG RATE OF DESCENMT [ ] DIFFICLLT Y]
FRECIS ON OF 4TTAINING TOUCHDOWN POINT RV}
CCMMENTS
T CONTACL TECHNIQUE
COMMENTS IF ZISFEREAT Fa0m
OS5 WTH ELEVATIR aNi
VERTICAL SFEED wiTH THRUST
LEVER
8 LATERAL DIPECTIGNAL CHARACTERIS
EFFECT Zh SINAL ASSISSMWENT B SMALL: T HEADTRG DONTRDL OGN APPROACEH WAS S:OPPY AMD
FERTURRATLONS AS Ga¥aT AS 5 T 10 DEGHERS OGCURRID WITHOUT
ANGCUAT L DTESTIEN.
S LEAST OBLECTIONABLE FEAaTurRES
12 VOST OBJELTIONAHLE FE4TURFES

W SCELLANECGUS
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CONFIGURATON =21 WINCIknorsh 15 KNATS CONFISURAT:ION  2-2L Wikl knots] ZERD

FLIGH™ NUMBER B3-3 wiNG SHE&R SMALL FLIGHT WUMBER 98-3 WIND SHEAR SHALL
FILOT 3 EXTERNAL TURSJLENCE LIGHT PILOT G EXTEANAL TURBLLENCE NEGLIGLBLE
FILOT-RATING  4/zD FiLOT-RATING &

CHARACTERISTIC RCDTS I . CHARACTERISTC ROOTS [ ivey | tasi | .5 L -1.24

LAIRCTAFT RESPONSE TQO CONTROL INPLTS

. ELEvaTQR TRRJS LEVER TLEVATOR L IHRUST [EvER

CONTROL SENS-TIvITY MaE=.25 trad /sect i/in) L t/sectiin) Mg 9,30 Troatec? [/ nkfays 11,9 tFlAsec?Vin
Tl Final | Infal al initigl Finaf Taihat Fonal !

RESPONSE | GATISEACTORY _ SALISFAGTORT | SATISFACTINY | SATISFACIORY | SATISFACIURY _|NOT ASSESSAE SWATL  |WOT ASSESSABLE]

2 EASE OF MAINTAINING GESIRED VELOCITIES

Long tudiral_ve ¥ (T Jdinal vewwcity (TAS) Vernical velociiy TR]
FLIGAT CONDITION wMC [ TWC [ ™cC MG | TWC VM TMC | TWMC
TURBULENCE outr | cut N —_our iy oLt ouT :
DIFFICULTY STIGHT | SLIGAT | aLdar [Seiowt, ] MIDERATE | GREAT SUIGHT | MODERATE| HDDERATE
MAXIMUM UNCESIRED FLUGCTUAT ONS VB -4 knoly| “Tpmy ¥in, -3 % nofs, Tpm
COMMENTS FPEED FLULTUATIGNS WEKED USTALLY CAUSED KY TUOWHUIENCE. DEFRTCEILT TO KEXP SPEED TQ LESS THAN 70 ¥NOTS OH

BATH. WIND SHEAR PDSSIBLY HaVING AN EFFECT.

3 RESIDUAL QSCILLATORY CHARACTERISTCS

_Aamroroce | PER-OD T BAMPING N T T & WMFING ]
PiTCH ZERD | I ; ] L . ] Lo
HEAVE | . 4ERY | B
— I ) DESREE . f SOURCE - T U TrpEGREE
EXCITATON I | L o C NN o o WARDLY T
TONTROL 1___ 1 o | 2TUR ] o
COMNENTS
4 THANGE M THRUST RECUIRED QR 20° BANKEC TURNS
SHANGE REQURED | ERTTN R 1
ASE OF COMPENSATION i DFFICULTY) —
COWMENTS THRIST AECAILREMENTS NOT VENY APPARENT. TENDERCY TO LOSE
SPUED WND ALTIT.DE.
S FLIGHT PATH ZCNTROC
Intercept & wutial track| e mediare track | F aal tracs i intercept & 7% al ~ach] Intermediole irack Fino tock
r'yﬂe go*h | Localzer [ de path | Locozer 1Ghae pa‘n] Localee: G-Ze puin Locahzes |Ghde path | Lacalizer | Glide path] Locolizer
DIFFICLLTY b | ooens ane SLIGHT Wk g qnur L0 AT CHT | MODERATE| SLIGHT GREAT  [Monzaate
- + T T
aqe |
RECISION _ AL 100 FRTHAH LA CGUG R FA GO0, . |

Wik UM ACCERTAELE 3IREAKCUT A_NITUDE
I¥ GREATER THAN 200 FEET

COMMENTS DIFFICULTY 14 4ORFLNG SFEED LESS TuaM #0 KNCTS.  LARGE

THEUST LEVSR SETTING CHANCES .

6 BREAKOUT 4ND FLARE
£&5F OF ARRESTING RATE OF DESCENT
PRECISION OF ATTAINING TOUCHDOWN FOINT

COMMERTS -

’__'_ WiDERATE  OFFICuLLY

POk

cu Ty

©OREUEIN N KEURCNT AN ENCESSLME USE OF THIUST GONTH A4l ELEVATCR TN RETATNING
B b JLTPEPATI D0 HING FINAL APPRIATN.

-4

SONTRCOL TECHNIQUE

COMWENTS IF DIFFERERT FROM

LAS wWiTH ELEVATOR atD

VERTICAL SOEED WITH THRUST

LEVER

B OLATERAL DRECTIONAL CHARACTZRISTION

EFFECT O% FINAL ASSESSWENT EShll St

9 _EAST QBUECTIONABLE FEATURLCS oo 3010 A 1L BE S1aHl101v,
AT s M AEIRELSH IR BRSNS
CWN,BUT Y AR,
10 MO5T GBJLTTICNABLE FRATURES  inloliAay Sa3SITTVL 1 0t ok, S RIMPENS AT 0N [N HE GF TIAUST CONTAL,.

1t MISCELANCOUS [MTF R RS T
SIEE 1T W5 A

CIEREAET R [ FRE e

Al RN HIL L LI
R L b e
koLie DEBUENT,

TS FLALCKMENTS T akk
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| AIRCRAFT RESPONSE TO CONTROL

CONTROL SENSITIVITY

RESPONSE

2 EASE OF MAINTAINING DESIRED VELOCITIES

FLIGHT CONCITION

TURBULENCE

A FFICUTY

MAXIMLM UNDESIRED FLUCTJATIONS

COMNMENTS

3 RES.QUAL

FITCH
REAVE
IXTITAT ON
CONTROL
COMIE NTS

4 LHANGE 1N THRUST REGQLISED
CHANGE REGUIRED
EASE OF COMPENEATION
COMMENTS

5 FLIGHT SATH CONTROL.
JIFF-CULTY
FREC:5-ON
MIN MJIM ACCEPTAR.L 3REAKOU™
F GREATER THaWN 200 FEE™
COMMENTS

& HAEAKL AN FLARE

EASE ZF ARRESTING RATE

LESMMENTS
7 CONTROL TECHNWIQUE
ZCMMENTS |- DFFERENT FRON

125 wiTk ELEVATOR aND
VERTICAL SPEED W TH THRUST

8 LATERAL [RRECTIDMAL

TEFFLCT ON F MA_ ASSESEMENT

G _ERAST CBUECTIONABLL TiaTu

IO VOST OBJECTIONAGBLE FEAT.R

I MISCEL_ANEDUS

OF DESUCENT
PREZIS ON OF ATTAIN.NG TOUOHDOWN FONT

CONFIGURATION  2-11L WING{knots )
FLIGHT NUMBER 73.7 WIND SHE AR SMALL
PLOT A EXTERNAL TLRBULENCE MODERATE

PILOT-RATING 13

SMALL

CCNFIGURATION  2-3L WIND fenots)
FLIGHT NUMBER %7-1 WiND SHEAR
FILOT B

PILOT-RATING 4n

EXTERNAL TURBULENCE MODERATE

Il f v I :
CHARACTERISTIC REOTS [\ ooey  aust | .51 | L CHARACTERISTIC RODTS [ uose | L2454 | -.51 | -1.30 )
INPUTS
ELEVATQR THRLST LEVER T ELEVATOR _IHRUST LEVER
Wee: 0 trodraec il EE TN - [Mgg - .30 {rad/sec? i/in| 267 - 11,50 [Ft/sec?i/in]
; Trabial Final i Tmtial T Fira el <l Finai
TSATTSFACTORY | Tud GREAT || SATISFACTORY | SATLSFACT [ SATISFACTORY | SATISTACTORY | SATISFACTORY | SATISFAGTORY

Longrudingl veloc ty [1A5) Werlicol veloniy {7

Longiiud nal velocily (1451

WVedical velggFy (h]

LNSTABLE, ALNERLcp -
ER DEGRRASES, 1

HTL17AL § 3 COULLIMNG.  TilAT

T LELIESSES DLTTNG 1IN A DESH

AND THZ A RAT STNAS AR D ALO0WS AT T SAME
. BCVERSE L3 ALSO Tal THUE VHE MIRCWAET (0T

W GLINT PATH AS ATKSPEED INCREASED.

CSCILLATORY CHRRACZTERISTICS

VWE ] MC ] TMC VD Th WMZ | IMeC [ IMC FL I TMC
auT | SUT I m ouT ouT cul | car TN T our T ot N
HHIDZRATE [MODERATE | T__|MIDERATE | GREAT STIGUT | SLIGHT | SLIGHT >SLIGAT _ »SLIGHT | » SLIGHT

e #10, -5 kneisl I +E xnots fom

F DESCENT U# TO 1200 PLP, M.
ED WAS LW,

THADVERTENTLY ONCE WHEN

DIFFLEGULTY WAS DUE TG LACK OF PLTCH

STABILITY {THRYE API'EARED TO 2E A TOW AMPLITUDE PLTCH-
LEAVE OSCILIATION) AND TO AN TNTERACT LON 9ETWEEN AIRSPEED

AND YRATICAL SPRED,

AMPLITLDE | FiRrico [ DA EING ] AWFL TUGE PERIOC . _LAMPING
fiTh | | ; | MAL ! LONG, SEROAOW |
o I o | WL [ LONG ZEAD 10w 1
[ 50JaCE — DEGREE o SOURCE ] ]
o S .= ) R U Zhsot ] 1
- i S N N AT | |
KeTICE 3 "SWiKG BACR" EFFECT SOMETLY CAN JUST SEE AN
DSLILLATICN TN 2 HEE TO 4 ETIP R ATOR INPUT.
FOR 20° BASKED TURNS
f SHALL
e [ 50T D FFICLLTY)
NI LU b TOORILD = L4EPEED AND ATTITUBE,
W T 1
AN
[mtercect & r=wal trace] nterrredete trock | F ol oek Intarces® B o tial rack] Iniermediate track Final Irack
CTide patr | Lecalirer [6.da pot ™ Localaer [Gide par | Locs Shde path]| Local zer |Gioe palk | Lecanzer | Glide path| tocalizer
\ ST Sl SXONEG B ! BOTLHE CLONLTGHT RS SLIGNT | N3 IGHT i SLIGUT MODRRATE MODERATE
el [ b o P A
ALT U0
AP SRl TTON 0 et AL AT BN FERT TN A FL1LGL ARTED AFTER
THEYATC U INPUT T CORRFCT PLT ATTITIDE.

ELRER B VI

CHARACTERIETICS

RES

£s

AL
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CONFIGURATION  4-Z1.
FLIGHT NUMBER 73.3
PILOT A

PILOT-RATING [Ars3

WIND (knats)

WIND SHEAR NEGLIGIBLE

CHARACTERISTIC RODTS 1814 l 4,1 J. zL.6 1

EXTERNAL TURHULENCE 1IGHT ‘MIDERATE

CONFIGURATION 4
FLIGHT NJUMBER 2
FILAT E
PILOT-RATING  §

-2 WIND thnetst 1o

B2 WIND SHEAR HMODERATE
EXTERNA. TURBULENCE WODERATE

bz

CHARRCTERISTIC ROETS [ T 4y | vts SWAN

-, 1574
i AIRCRAFT RESPONSE TO CONTROL .NPUTS
ELEVATOR THRUST LEVER | ELEVATOR " THRUST CEVER
CONTROL SENSITIVITY Be=. 7% rod/sect)/w|[ZET=11.% i fsectiin| Mg =4 haaksec? Ao e IT T " 7 [arise
[~ Tmimat I Final Tratial I Final iniliol Final Taital 1 F rol
RESFONSE SAT [5 FAGTORY U GREAT || SATISFACTORY | SATLS FACTORY | SATISFACTORY |NOT ASSESSAELE [SLIGHTLY SMALL [NOT ASSESSABLE

2 EASE OF MAINTAINING DESIREC vELQCITIES

Lang fudinal velac *y [[AS) Verhcal velooity ()

Lang.-tudinal velocily [LAS]

Yerhical velaciy (h)
i

FLIGR™ CONDITION L TR I~ I N VEET TTTME T T IME ,,,f iMC | vMC
TURBJLENCE oUT | wT 1w aut ;. out | Nt ouT M L ouT
CIFFICULTY WONE | 5 IGUT |MODERATE || NONZ | SLICHT | SIIGIT | [ §LIGHT SLIGHT, | SLIGHT |\ SLIGRT |
MAXiMUM LNDESIRED FLuUCTUATIONS : ¥nols) 100 fpm 6, -0 knaors] o

COMMENTS PLTCE ATTITUNE KINUIHED TOO MUCH ATTENTION TO STARTLIZE.
WIND DIRECTION AN} SPEED CHANCED UREATLY DUSLNG APPROACH
CAUSTNG CORSTANT CHANGE TN HEADTNG AND IATE OF DESCENT
3 RES DLA. CBCILLATORY CHARACTERISTICS

KLASON PDR DIFFICULTY NOT RNOWN,

FERIQC I CAMEING | [ am>LTJoE H PERIOD | DAMPING
F{TCH N %3RD _ . )
FEAVE B
[ SCOLRCE
EXCATATION |
CONTROL |
COMMENTS

4 CHANGE IN THRUST REQUJIREC FOR 20* BANKED TURNS

CHANGE REQUREC SHATT,
E4SE 7 COMPENSATION SLICHT CFFICULTY
COMMENTS :
& FLIGHT PATH CONTROL
pa'czpl 8 mibio track| Intermediale f-ack “nal_track in‘ercest B nital track] Infermedrote trock Final track

ige poth | Lacalizer |61 de path | Loca eer |Glaae patr | Leco aer Ghde path] Local zer [Glde pat~|ace zer |Gl oe polh]| Laconrzer
DIFF-CULT™: HoNE SLIewT_| SLTGNT | sobsxaTh| sLicuT GasAL _SLIGHT | MomE
PREC.SION coab | FalR F, R | EAlR ok | FAlR AW gunn FATR FATR POORSFALR [POOR/FALR)
MINIMUM ACCEPTAGLE AREAKOJT ALTITJAE
IF GREATER THAN 200 FEET ES | )

COMNENTS

ICTIUN 2 oamay

& BRZAKOUT AND FLARE

EASE OF ARRESTING QATE OF DESCENT
PREC SION OF ATTA-NING TOUCHDOWR FOINT

COMMER ™S AIRIHAFT LEHAVED VEkY SMOCTSLY 10 7 PART 3F THE F4L100T,
AND WHAS LN TALT ANE LR THE T ENUGUETERED .
7 CONTROL TECHNIQUE
LOMMENTS IF DFFERENT FRIM
1AS WITH ELEVATOR AND
VERTICAL SPEED W TH THRUST
LEVER
8 LATERAI DRECTIONAL ZHARACTERISTICS
EFTECT ON FINAL ASSESSMFNT SHATT, BT "HE W RTINS CEFFONET WAL T

GRIAT ME MY L KUBNRD N

9 LEAST JEJECTICNAB.T FEATURES Si-h)

1 TR 2H

IE A JERY LITTLS

O MOST QRIECTIONABLE TFATURES

MISCE_LANECOLS

228

DIZFICULTY JUE TU SLOW BONSE T THRUST LEVER, HNOT ABLE
THE $LIGHT INTERACTION BETWEEN

ALRSPERED ANT WEITICAL YELICITY .

FTCULT TO ANT© ATE TH
JF DESCENT THAT W,
3l SFUL LN AR
400 FERT TV FLET 38 1RT

DUIREMANTS FUR ARRESTLNG

LED TO BE ESTAELISUED, HQW-
TING HIGH JATE OF DESCENT FROM
VAN, LANDEN LONG,

ABITLSE A1ToH ATTITURT,  STILL CONFUSING
PRED RETATIONSHIP.

CELT TUAE THE CONFIGURALLIN WAS BETTER THAN MY PERFIRMANCE
U THE APPRIACH INDTCAT




WIND{RROts! ZERD
WHND SHEAR SMATL
EXTERNAL "URBJLENCE HEGLIGLA

CONFIGURATION  4-2L
FLIGHT NUMBER 9B-2
PILOT c
PILOT-RATING 5

CARACTERISTIC ROOTS [ ysys [ L1e1q |-t

CONFIGURATION
F_IGHT hUMBER
FILOT

P LST-RATING

CHARACTERISTIC RODOTS

WIND (knals)
WIND SHEAR
EXTERMNAL TURBULENCE

T

. AIRCRAST RESPONSE TO CONTROL  NPUTS
ELE vATOR T TYARJST LE o] ELEVATOR . THRJST_LEVER
CONTROL SENSIT'WITY [Mps =25 wad/secy/m||Zs7 =119 11 Jse. ‘_!m gE - . _trod/sec? ) i EaT = UN5ecsiin
Tnimal Flaal ] Final [ Tnit-al 1 Firal intial T Final
RESAOMNSE TOO0 SMALL | TOD GR saTI§FACTHIY | SATISFACTURY | |
2 EASE OF MAINTAIN'NG DfSIRED VELOCITIES
“welacy TTAS) Yerl gl velotity (h) Uongiuding! velecify (1851 Verhical veloc fy 1A i
FLGHT CONDITION vhC | IMT | IMc VKT [ MC Time [ vMT__ imc } Imc VMO [ IMET | TTMC
TURBULZNCE ouT | ouT CuT_ [T our thy cur [ oot T e
DIFFICU_T? [siiar | NN, R | ]
MAXIMLM UNDESIRED FLUGCTIRTIONS knots } fim
COMMENTS DIFAICULT T o 1ad40F APEFD AN
MUYEMENTS BZOULR T CANT ML aTE
3 RES SLAL DSCILLATORY CHARACTERISTICS
G | AWME_ITUDE, PERIOD DAMP.NG 1
RITCH N s i ) —
HTAYE - - — _i'
L [ SOURCE T

EaCiTATICN
CONTROL

COMMENTT

4 CrlANGE N THRUST RIQUIRED

CHANGE REJLIRED
EASE CF COWPENSATION

COMMENTS

£ FLIGHT PATH CONTRO.

QGFFICULTY

FRECISIGN

MINIMUM ACCEPTABLE RBRCAKOUT
T GREATER TH4N 200 FIET

COMMENTS

6 BREZKCUT AND Fi AR:

EASE OF ARRESTING RATE
PRETZIS O OF ATTAIN NG

OF OFS

COMMENTS

7 COMTRGL TECHNIOLE

COMMENTS IF DITFERENT ZH0M
a5 wiTe ELEVATIR ant
vER LL SPEEC WITE THRJST

8 LATESEAL (RECTIONAL Iraka

EFFECT OV FINAL ATSFSSMENT

9 LEAST GETTIONAR =

) V5T OBJLCTICRASLE

POM STELLANEDDE

TOUCHDOWN PORNT

FEATURES T

Al SUTLLATUIRY

1EATH

SHYOMOT s AT 3 NaNDoM KT, 39 i THHAN

UNE .

BANKED TURNS

TOR 2G°

OFFICLLTY

W F5T AT,

Intercept & wit al frack| Intermediote rack

Firal frach ]

S —— A

Intgrmediote Irack Firal

[lntercepl & nibal trocic

Glda patr L e’

Gude potr ] Locahzer _Glide gath ] La

LN |

| 3 ERVIE ¥

G ide path Locohres

Ghde poi- Jrecanzer

Track
Gude pathl Localzer

AT TUDE

B RTPRPLIS EFU ' SIS SO

A RN,

CENT WRATE DTRTuL |

wud

LH

MEIRYRRNEN O IR TR

TILRISTICS
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CONFIGURATION  4-3L WINC [h-atsh il
FLIGHT NUMBER 1.20-2 WING SHEAR SHMALL
FILOT A EXTERNAL TURILLENTS KEGLIGILLE

FILDT- RATING 4

CONFIGURATION  4-3L W N iknots) 5
F_IGHT MUMBER 75-} WINL SHEAR SHMALL
PILOT B EXTERNAL TURBULENCE MODERATE

FLET-RATING BD

CHARACTERISTIC RCOTS

-.17% |

[c1e ]

CHARACTERISTIE ROOTS 7 17y ™ oy [ v1g [oiibe ] 298, +.18
LAIRCRAFT RESPONSE TO CONTROL {NPUTS
" ElEvaTaR __THRUST EVER - ELEVATCR . THRUST (EVER - }
CONTROL SENSITIVITY: MEE= . 15 trad/sec? /| Zg7 41,9 M Zisec®in] Nisg =39 Troa/sec? /| 2512 15.0 [t /5862 i/in)
\ntio: | Final e’ Final Irut ol 1 F.nal ] Aital T Final
RESPONSE SATISEACTORY | 100 GREAT SATISEACTORY | SATISFACTORY [sarismacToar 1 sanispactop | saT1sFACTURY
2 EASE OF MAINTRINING CESIRED VELOCITIES
[ Longiuama: velocity (1451 " werfical velogity (h) Lang tud.nal velac 1y 145} verficol_velocity ()~
Fr GHT CONDITICN VMC [ MC [ [MC vMC TIMT ] IME yMC MC ] TMC wMC TTTNT ] TMC
TURBULENCE ouT_ | oot | W GUT . ouT | ™ ouT ouT iN oul | oot 1T
DIFFICULTY LHIDERA GHEAT | GREAT SLICNT  [MOBERATE [ SRIAT SLIGHT _ WOUERATE | MODERATE JSLIGHT | MGDERATE | MODERATE
MAXIMUM UNDESIRED FLuCTuATbDNsr_ +15, =10 knots) %300 f2m) +5, -10 (L + 300 fori

COMMENTS AN [KUREASZ [% AIKSPEED CAUSES ATRCHAFT 10 CLLMB AND VIGH DIFFTCULTY CAUSED BY BOTH EXTERNAL AND SIMULATED TURBULENCE,
VERSA,  HESL LTS LH ALRSPEED AND YERTICAL SIEED DIFF[CULT- AND APPARENTLY HIGH COUPLTNG BETHESH ALRSPEED AND VERTICAL
15 ZSPECTALLY G VHE APPMOACY,  PITCH OGNTROL CAUSES A VELQCITY.
STEADY STATE RATE FOR A STEADY [NPLT RESULTING IN A HIGH
WORE JOAD,
3 RESIDUAL. CSCILLATORYT CHARACTERISTICS
__AMPLITJIDE FERIDD, I [ [ FERICD OAMP NG ‘7:
FITCH ERG | [ | JE — =
REAVE ZERC | [ [
[ "soJRLE ‘ T CCEGREE ] T
ERCTATION | [
CONTRO.. - - T - T
COMMENTS

L CHANGE N

i

-

o

THSuST REQUIRED

CRONGE REQUIRED
EASE OF CCMPENSATION

COMMENTS

FL:GHT PATH CONTROL

O FFICULTY ¢

PRECISICN

MINMIMUM ACCEPTABLE BREAKOUT
iF GREATER THAN 200 FEET

CONMENTS

BANKED

FOR 20°

TURNS

C FFICuLTY:

FTOIN THE ST3ST
TE AMCUNT WEL DD ¥OT 3
2 TURN WERT WULL a5 Tod AT

TURN AL APl §
THE
SPRED JAS RE

CONSTANE.

] G FFIEULTY]

WITH THLS MIDEL TO 10LD AI3SPIED IN TURNS.

Frtercept 8 = itual_track

Inlermeﬂwﬂl_e tragx Final_frock ntercept B inilia! track|  Intermediate frack . Final track
[Ende paln+ tocalrer [Ghde potnh | Localrer [Glde calh | Localse: Ciide ga*h| Localizer [Giide polh Locolizer [Gide poin] Laco zer
SLTANTY
MG JERAT IGHT  {MObRATE | SLICGIT | SREAT SR MRBERATH | SCVGRT  JSLIGHT SLIGHT MIDTHATE | MOOERATF
[ emes | IR0k POUR P | v OOR| PR FALRPOCR| FATR/TUR| FATR | Fate FATR/POOR| FALR/POOI
ALTITUDE
woO (o T ]

A8 THE ATESPERD INCAEASED WE 7 DLFFIGULTY AT 1N PTION CAUSED BY 200 FEET 4EIGHT 1055
TG FOCH ATTENTION WAS RIQUIRED To TSRUS A TN OFINAL N. EFEED GONTHOL

VEEY HIGH HEAH JESCENT RATE SEEMEN NECE
ORDER OF Q07 @MY WE STILG BUWEOLST HICH,
BREAKOUT AnD FLARE
EASE OF ARRESTING RATE OF DESCENT — DFFIZu
PRECISISN GF ATTHNING TOUCHDOWN FONT i
COVMENTS
CONTROL TECHNIGJE
COMMENTS € IFFERENT FROM
D45 wWITH ELEVATCR ANC
VERTIZAL SPEED WITH “HRJST
LEVER
SATERA_ DIRZCHIONAL CHARKCTERISTICS
EFFECT ON FINAL ASSESSMENT  saa |
LEAST OBJECTIONAB_E FIATURES
MCST OBJECTICNASLE FEATLRES  WIRSPERD EFTRDT ON POJER RFOC[RED.
MISCEL _ANEDUS KATE GF DESCENT GN APANOAZM s LGIER THAR

NORMAL,

230

RN

PODE ATT | TUDE STARLLITY AL LA
RBULEKCE ReMiL RTOE IN TUR
LICHT -RATE  DAME TN

SIPFLICULT T KNOW WHAT D bo f
00F O 81 . HAD T SYPARATE
TROLS BY PLRST ADJUSTLNG AIRSE,
THE PUMER FOR HEIGHT CONTIOL,

VERY THMPORTAKT,

TRITHDOWN
OF [HABILITY TO ARREST

KGE ATTITURFE RESPONST TO
J_ENCE.  APPARERT LOW

F LOW UN SLTDE SLOPE AND
THE HEIGHT AND SPZED COM-
ZED TO 50 ®MOTS AKD THEN



| RRCRAFT R

2 EASE OF

CONTROL SENSITIVITY

RESPONSE

P4 NTAIN.NG DESIRED

CONFGURATION 1%-2 WING K otst JUES &)
FLIGHT NLMBzgR 17-2 WwING SHEAR MOIERATE
PIOT A ExTERNAL TLRIU_ENCE LIGNT

PILOT-RATING L]

WIND txnots) 10
WIiND SHEAR SMALL
EXTEAMAL TURBULENCE LLSHT

CONTGURAT ON  19-20
FLIGHT MUMBER 95-2
PILOT B

FILOT-RATING 7 2 C

CRARACTERISTIC ROCTS [ qa  © o | -54s | ool | ZHARACTERISTIC ROTTS b 1831 51 =TT
SSPCNSE TO CONTROL INPUTS
v FLEVATOR THRLST LEVER - E_EVATOR I THRLET LEVER ]
‘WEE: L0 T tedieec i/ Tls.n TR Mgg T (rod/sec? i/in' 2By 1.9 {1 /sgctin|
i inins! Tntial T Fina! in tal Funa! ial ¥ 7ol
SAULs FacTelty 15 LT SATIGFACTOKY  SATISFACIORY _ISATISFACTORY |SATi3FAGTORY

WE_CLITIES

Long tuging  welocity (2A5) Verf cal velocity (R
CLIGHT CONDITION viaE ] TmC wMC [ imc ]
TLRBULENCE aJT_ | out cur oLt |
DIFFICULTY |51, 0T~ TSLiGIT [STICTT TMOUTRATE |51 LG
MAXIMUM UNCESIKED FLUCTIATIONS [ 7 vl -8 L3 - Tpm)
COMMENTS THE PUITZH ATTLTUDE REGUIRES TGO MEGH ATT NIV FOR
COMIORTAR'E FLIGHT.  PITCH Cowl WA PG L BT
SMALL HERRESELTED 14 T A CRSECED BT
i
3 RESIDUAL SCILLATCRY CHARACTEWISTICS
i AR T
FiTEH | ST
HEAVE L I S
TEbuRcE
CXCITATION IILENCE
CONTROL .
COMKENTS 4 anAl PLITUDS PITCH -
INIER | L THE PITCN CONT

THANGE 1N

UHRhGE REQU REC
FRSE OF

F_IGAT oAl
HEF ST
5 Oh

MR UM ACCERTRBLE HE(

- tEATCR

COMMENTS

HRE A<

FALE OF GRRI
SHEC CION OF ATTA NING

JXUNTNTS

COMPENTATION

GIHZCTION AL D oaens”

BRI TR

[ v

SAOTATNG Tola, LT e

THRLST REGoINT

Fo

207 BANKID T.ANS

HOCORTIS.

THAN i

SN EATPRITR &
SRR APE STAGES, Wl

AU 08 DEEIENY

T HN Tt 2208,

GLEEHIM KT

231

Lorgitatinal veloci’y (155]
PLA |

T walocdy (h) ]
ALY " T
mz i fsubin o]
Jstionr _[suight ~ [suromr |
fpmj

i, -5

PITOH CHAKACTERISTICS MAKE AIMSPEED AND THERIFORE,
CONTIL LKA L {SOME INTERACT [ON)

TURT

FERIOD T

r
SMALL

" TampoiTLDE T
L T o T

BL

i3 (0T =
3 UNSTHBLE [

o

MOLEL

PR |
G rrccy

TEDAND ATTITLDE
TICAL AND HOLLAMNTAL SPEED B

FIRCTSELY DIE

8 nral rack] InErmediate track ] Finat teack
Vgcal der 15 de poth I Gielizer | Glde Farh] tocalize-
AN LI SLLEHT RNINTRT
waan FaLR

LARCK DN LOCALTZER ERa0:
[ARSLTERISTICS [ATTITUDS,
SUA N

R PRI S T

Sy balt




CHARACTERIST C RODTS r J a3 J _.534 |01 CHARALTERIST-C ROOTS ! ] I
V QIRCRAFT RESPONSE 7O CORYROL INPUTS
- ELEVATOR . TRRJST LEVER . . T ELEVATOH .
CONTROL SENSITIWVITY Mg =n,32 trod/sec ) || 572 15,0 1F1 FrecWin [Mag = trod/sec? )/ nf
. nitial Fna) Inital Firal rihal | Finol
RESPONSE [fod GReAT [Ta0 GREAT 70D SHALL ™™ "TT[TaO GREAT
2.EASE DF MAINTAINING DESIRED VvELOCITIES -

FLIGHT CONRITION

TURBULEWNCE

DFFICOTY

MAXIMLM UNDESIRED FLUCTUATIONS

TOMMENTS

W RDknotsi LIGHY
WIND SHEAR

SMALIL
EXTERMAL TJURBULENCE MXDERATE

CONFIGLRATION  19-2
FLIGHT MUMBER 43-2
PILOT

D
PILOT-RATING alrz

CONFIGUR AT Ok
FLIGHT ANUMBER
FLET
PILOT-RATING

W NDiknots)
WIND SHEAR
ExXTERMNAL TURBULENCE

Verfiio welocy (Rt

" Longirudingl vetodivy Tias:

F Longitudinal_veidcidy [TRSY

VME [ ImC ™M _WMC TWC _Imc [ _wmC ILE e |
_out | ouT w oLT ouT__ N
_FSLIGRT| MDERATE [*WDDERATE|l »SLIGHT | ~MODIRATE GREAT -

R £ 10 xnots| A 300 fpr, o kraots|

TNLTIAL INPUTS D10 NOT GIVE IMMENLATE MOTTCEATLE CHANGES
BUT THEY, ONCE THUEY 0ID BECOME NOTICEABLE THEY WRRT RAFLD.

3 RESIDUAL CSCILLATORY CHARACTERISTICS

PITCH
FEAVE

EWCITAT 0N
CONTRO.

COMMENTS

4 CHANGE IN THRLST REQUIRED

CHANGE REQURED
EfSE OF COMPENSAT DN

COMMENTS

5. FLIGHT PATH CONTROL

DIFFICL.TY :

PREC-SION

‘F GREATER THAN 200 FEET

. ANMPLITURE PER OO V7 TAWMPING TANPOTUDE I __FeRrgo
. o | — ]

[ | [ S ] B

[ "SOURCF 1. . mEGRee T SOURGE N

| ; - . ——

I - I . . -

CONFIGUAATTON VERY 10USE IN PITCH -- L0 ANGLE OF ATTACK

STARZLITY 0R ZERD DAMPING. SEEMED OK.  1.10% 0¥ TROUHLE TH

HEIGT CONTRIL

FOR 20° BANKED TURNS

1) BERATE / LARGE .|

MODERATELAKGE

MODERATE O FFICULTY? DIFFICULT Y]

DIFFICILTY JUE TO TAG [N HUSPORST AND THIN [ARCE RESAONSE
ONCE STARTED.

MINIMJIM ACCEPTAB.E BAEAKOUT A TITUOE

COMMENTS:

€& BREAKOUT AND FLARF

EASE OF ARRESTING RATE OF DESCENT
PRECISION OF ATTAINING TOUCHOCWN FOINT

COMMENTS

7 CONTROL TECHN QUE
COMMENTS IFf DIFFERENT FROM
LAS WITH ELEVATOR ANC
VERTICAL SPEED WITH THRJST
LEVER

8 _ATERAL

EFFECT ON FINAL A4SSESSMENT

9 LEAST OQBJECTIONABLE

10. MCS™ QBJECTIONAB_E FEATURES

MISCE| LANEOUS

FEATURES

DIRECTIONAL CRARACTERISTICS

WNNE

RQ STRAONG PIf TENDENCY

REQULREMENT TO CXIRSTANTLY AJUST THRUST CONTRCL ANT
PITCH ATTITUDE BUT MOSTLY POWER,

FIWOT'S PERFORMANCE OF TASK WAS REASOMABLY 00D BUT
RLOUIRED HIGH HWORKLOAD.

23z

[ntercept & mitiol trark] Intermediate *rack Final_irack Intercepl B invhal trock riermeciate frack | Final lragk 1
Localizer [Glide poth | Locolirer [Ghide path | Locoliser Glde path] Locohizer |Glide path [Local zer | Ghide path Lucul-z_eTj
8P §
SLIGHT _[MODERATE |MOBERATE |» MG DERATE| > #IDERATE |
1
Guon LA0Y oY FATk FATR
{.t;: _VJIFFICULEAI |_'_ - T GiFfCOLTY
IR
AR -_ ]



| AIRCRAFT RESPONSC TC CONTROL

CONTRCL SENSITIV TV:

RESPONSE

PROT-RATING 0

CONF GLROTICH  19-]L WIND {krots) 3
FLIGHT NUMBER L17-% WING SHEAR SMALL
[l } A EXTERNAL TURBULERCE NEAL LG BLE

CONFIGURATION  19-34
-1

FLIGHT MUMIER 37
£ .07 4
FLCT-RATING A

WIND (Rnatst
wINDG SHEAR
EXATERNAL TURBULENCE NEGLIGIBLE

SMALL

. [
CHARACTERISTIC ROOTS dat CHARACTERISTIC ROOTS { oy T 9y | _40 | -.55 |
NRUTS
. LkwatorR T _ YRRUST LEVER [ . . __THRUST LEVER ]
e = .30 £ troc/secel/in | 28T 5.0 (1 /5ec Myp =50 Zy7:15.0 (ft /sec?lin]
| it al " Final® mnal I Final o nia i Funal B el [ Final
[EATISFACTORY | Ton GREAT  [SATISFACTORY | ) ISATTSFACTORY | To0 AT SATISFASTURY SATTS FACTORY

2 EASE CGF MAINTAINING DES'RED WELOCITIES

3 RESIDUAL

a

L]

o

~

FLGHT ZOND:T-0N
TJRSULENCE
DIFFCLTY

MAXIMIM UNDESIRED FLUCTUATIONS [

COMMEN™S

CSCILLATORY

P{ICH
hEAVE

EXCITAT.ON
CONTRD.

COVMMENTS

CHAMGE

CRANGE REQUIRED.
EASE JF COMPENSATICN

COMMENTS

FLIGRT PATH CONTROL

DIFFICULTY

PRECISION

N THRUST REQUIRED FOR 20° BANKED

[T Longiuditai veiarity (TASH vertical velonity Th Longitudinal velogity [[&5T verhcal velocily (R)
[ Wt WL e || _WMC TMC VML iMT T™MC VMC iMC_ | IMC
oUT cut |7 n ovt | ouT quT oL ] ouT ouT_ [N
SULGHT | MODBERATE MODERATE | MGUERATE | MODERATE | SLIGST =SLISAT | GREAT
~1a, Bl 3 wrots —F3 -300 Tpn

YERT JLAL SPRED,

CHARACTER:STICS

REE WORKILDAT RESULTTRG TN POCE 2

[ AWPLITUDE T PERISE I oAwFinG.
MODERATE ] FELLUM | Tind
H RN L 1
SOUR — o
VATOR, TURBULE . EASTLY .
TLEVATOR, THEIST TFVik THEF
THE MODAL MOT TR §F I T BE N BERION JVE L3

FEK'ATS A STEATCHT F1

TURNS

DFFICULT !

ATFSICULTY CALS
PWIER CHANGES AFI

2 By AVRSPEED, VERTTCAT YELOCTTY ZOUPLIKG,
T PITCH ATTITUDF. AMD HENCE ATRSPEED.

U DTMEGENG

HC DIFCTCHLTY 85 [OK: AS TH. AJRSPEED WAS MAINWALNZN.

L3 A XEED TO
CONTRGE 13 NERIED,

ANLD AIHSPERTR CONSTANT.

e,

[E)

WINMUM ACCEPTABLE BREAKGUT ALTITUDE

*F GREATER THaN 20C TEEY

COMMENTS

BREAKCOUT AND FLARE

EASE ZF ARRESTING RATE
FRECIS QN OF ATTAIN NG

TIMMENTS

CONTROL TECHMIQUE

COMMENTS If DIFFERTNT FROM
LAS WITH ELEVATIR ANC
VERTICAL SPEEC WITk THRUST
“LVER
LATERAL DIRECTTONAL
EFFECT D4 FINAL 4SSESSMENT

SEAST QIJECTION2BLE

YO5T OBJECTIONAZLE FEATURES

MISCELLANEQUS

OF DESCENT
TOJCHDIOWN PCINT

Craa

FEATL

Infercept & il track| Intermed ote trock: Foal trock Intercept & iniliol (rack]  rlermediote track Final track
[Ghde path | Localires [Glide pot-| Lacaiize” |Side patr | Loco: zer Ghde path| Localieer |Ghde path | Logalizer | Ghde poth| Locolizer
MODERATE | SLIGAT  TGRIAT _ | [SLICHT GIAT 1811 516117 SCAGHT SLIGNT SLIGHT = MIDERATE MDODERATI
FALR [LVRE] FAIR VIR 2| pAata FALR SATR FATR FALR:PUUR[VERY POOR| POOR
g1
RMIUS EFFECT ©F ad3 DEVOUIRCREASD 19 ATi- CET CONTROL JIFPICULT BUE TO COUPLLNG WETWEEM ATRSPEED
INCREASFS LITTY MANE CoNTO, 0% 05 KATF 8- DECENT IRTICAL VRLONTTY, AND FTTCH ATTITUDE CHANGES DUE T

Vnav

ML T

CTERISTICS

HONE

RNL TS

ERER IV

TUATTOMN .

oo v

HOT  INTZNTTORAT
SUCTRD WEATICA

Hvd T,

LIEERY SR

TO wELATLE SCME
L APPLICATION,
FENT TR

FPor.
ALLY S

GLILE SIOPE aNL BROKE OUT EANLY (350 FEET
TRSEOOT LANDTNG PO(NT,

NARLE TD THIM LATERAL CHANNE

- 'i»'_r\cuur_v]

T BUT AIRSPRED CHANGES CERTALNLY

E ALRURATT AESPONSES TO PILOT
AT CONTROL POGH,
POWES CHANCES AFFLZT PITCH]SAL MOMENT,

ATRCRAPT

RATE OF DESCENT ON APPROACH UN[NTERTION-
TiMED AVTHOUGH 1 MEEDED I,



WIND(Krors ) 5
WIND SHEAR SKAL™

CONF'GURATION  1%-1
FLIGHT NUMBER 13-1

CONFIGLRATION
FLIGHT NUMBER

WING (knots)
WIND SHEAR

LT K EXTERNAL TURBULENCE LIGHT PILDT EXTERNAL TURBULEACE
PILOT-RATING 10 PILOT-RATING
CHARACTER STIC ROOTS e S [ cwn ] 6s CHARACTERISTIC ROOTS | | [ 1
ILAIRCRAFT RESPONSE TO CONTROC INFUTS
ELEVATOR TARUST _EVER T ELEVATOR N THRUST LEVER,
CONTROL SENSITIVITY MaE = .20 trad/sectifin[Z57 = 150 BE * Iroa/sec? M| 281 = (£t /seceiin]
initial ¥ nol In ol t Inital | Fno! Trit.gl T Foal
RESPONSE - SATISFACTURY | NOT ASSESSABLE|SATISFACTORY . | 1
2 EASE CF MAINTAINING BESIRE® WELQCITIES
[ Lorgitadinal_venzity (4 AST ;ﬂ_\l_phca\:ﬁ_'ocny . Corgiiudginal_yeloeity cn%i_ Verlical welagity (77|
FLIGHT CONCITION TME TM< | _wvMC TMC Tiwe — VMC i.C TMC VMT (e iMC,
TURBULENCE ouT iN oyl aT | N Cout T odt T BuT | edr T[N
DIFFICU_TY [ SRIDERATE | MODERATE | MODERATE . - . ! i
MOXIMUM JNDESIRED FLUTTUATIONS | =30, -1 Krots -7G1, #3700 fpm knots) o fpm
COMMENTS UHAGLE T AS5E8S #4AT IS HAPPENTHG ALOMG 1A VERTICAL AXTS.
3 AESIZUAL  DSCILLATORY ChARACTERISTICS
i _AMPLITUCE EAMEING AMPLITUDE T _PERIGD _“_ L aWP
PITCH i i - o
HE AGE j ) ! .
SOURTE ) _SOURCE
FXCITAT:ON
CONTROL T T T |
COMMENTS
& CHBNGE N TRAUST REQUIRED FOR 207 BANKED TURNS
CHANGE REQU:REC T
EASE OF COMPENSATION N BIFFICLLTY

COMMENTS

un

FLIGHT PATH CONTROL

5 TU WHAT WA
THE ED L
R PONSE.

TO L300 Dl NUT MARY

RPN UN UNK GUTAS LN
SROFALLED Tu0 BRONINCE IR
B IHLG THE VALUE 0F 2Br F
1 | MPROVEMEN]

Hiticept 8 vt T1ack| igrmesae ira
Glde parn | Cocalizer n
DIFFICULTY - 1
PRECISION -
gy opood o wmey pogrl Yoo .
MINIMJIM ACCEPTABLE BREAKOUT A TITUDE _
¢ GREATER THAN 2CO FEET :
COMMENTS MOBEL RKOT SULTABLL 50K DML0L K DT, UNAKLE o T RACK
VEKLIGAL VEAGITUTS .
6 BREAKDUT AND FLARE
EASE OF RRRESTING RATE F DESCENT
PRECISION OF ATTAINING TOUCHDOWN POINT
COMMENTS . BREAKEUT AMN SLART NCGT ACHIEVET
T CONTROL TECHMIQUE
COMWENTS IF JIFFERENT FROM
1A% wiTH ELEVATOR SNG
VERTICAL SPEEC WITH THRJST
LEVER
8 LATERAL LRECTAOMAL CHARACIERSTICS
EFFECT TN FMAL ALIESSMER-
S LIAST ORJZCTIONABLE FEATUSES
WD MOE T DBUECTIONABLE EAT_RES HRISUT ol 00 20ChUaly o,
IOMBCEL: ANEGUY THREST BV SENSITIVITY Vil Rl 10, ra Than

234

__Finol frock
Gide parh] Tocelizer
le pa‘n, Lacolizer




LAIRCRAFT RESPONSE TQ CONTRQL

CONFIGURATION  7-2L WINDIknots) LIGHT
FLIGHT NUMBER 77.-7 WIND SHEAR SMALL
oY EXTERNAL TURBULENCE LIGHT

A
PILOT-RATING 9

CHARACTERISTIC ROQTS

[-.Ollt .l.k]l.l =:2h | -l.S!.I

INPUTS

CONFIGURATION  7-lL
FLIGHT NUMBER 94-2
RILOT B
PILOT-RATING c

WIND{knatsl 3
WIND SHEAR SMALL
EXTERNAL TURBULENCE WEGLIGIBLE

CHARACTEAISTIC ROOTS HU* |.1.u31. ] L ]_,,_.“_]

"MTW FHAUST LEVER ELEVATOR THRUST LEVER
CONTROL SENSITIVITY =0. rad/yece /nfeB] - 9.0 {H /s in| rod/sect )/inf Za7= 9.0 [ft/necWin)
Initiol Finol initiod Final trilial Final Initigl Final
RESPONSE SATISFAGIORY TOO GAEAT | SATISFACTONY | SATISFACTURY SATIS FACTORY ¥ ] SATISFACTORY | SATISFACIURY
2.EASE OF MAINTAINING DESIRED VELOCITIES
Longitudingl vekocity (1251 T Verticel wefocity (RY Coagdudmal velocity [TAS5] Verhical welorify (R)
FLIGHT CONDITION: VMC_ [ _MC_ ] iMGC || vmc | _imc | VWE T TMC 1 THC VME | MC_[ TMC
TURBULENCE: QuT ouT N ouT [~ ouT T~ N out | ouT | IN outT [ our I
DIFFICULTY MODERATE | GREAT GREAT MCDERATE | GREAT | GREAT SLIGHT | SLIGHT |MIDEAATE | SLIGHT | SLIGHT | S.IGHT
MAKIMUNM UNDESIRED FLUCTUATIONS 215 knats| 2400 Tpm 10, -4 nals) Tpm
COMMENTS STRONZ COUPLING BETWEEN VEXTICAL SPEED AND ATRSPEED MAKES BIFFICULTY BUE TO:
BOTH MISERAALE TO CONTROL. TIIS WAS ESPECIALLY TRUE ON 1. INTERAGTTON BETWEEN ALRIPEED ANC VERT[CAL SPEED
APPRUATH AND DURING THE 20 BANED TURNS, Z. PITCE INSTAUTLLTY
3. TERDENCY TC PPT MCSE DOWN Tu CATOIL 6LTDE SioP<.
3 RESIDUAL QSCILLATORY CHARACTERISTICS
AMPLITUDE T PERIGO I GANPING 1 [ AMPLIT JBE | FERIOD 1 DAMPING 1
PITCH TERD H [ I TE A | 1 1
HEAVE [ TERD | | i ZEAD | 1 ]
[ SOURCE T DEGREE. ] SOURCE “TDEGREL |
EXCITAT ION i 1 _ .
CONTROL [ H ] - -
COMMENTS -
4 CrANGE IN THRUST REQUIRED FOR 20° BANKED TURNS
CHANGE REQUIRED [ HODRRATE 1 SHALL
EASE OF COMPENSATION I AEAT BIFFICUCTY] 3 LIGHT IFFICUCT Y
COMMENTS - AS IDNG AS THE ATRGPIED WAS MAINTALNED ACCURATELY, THE AIRSPEED MUST RE MALNTAINED PRECISELY RECAUSE OF ITS
ATITUDE BI2 XOT VARY, BUT A VARTATION OF 5 KNOTS WOULD FFFECT ON VERTICAL SPEEU.
MSULT TN A RaTE OF DESCENT GREATER TIAN 500 F.P.M.
& FLIGHT PATH CONTROL
intercep! B mitial track] Intermediale track Final_Irack Intercept B mnitinl irack] Intermediate Irock | Final track
hde poth | Lacabeer {Glide poth | Localipsr Ghde poih| Lacohiger Glide path] Localizer |[Ghoe path [ Lacatizes | Glide patn| Locahirer
CIFFICULTY MODERSTE | SLICHT [MODERATE | N/a GREAT Nim NONE SLIGHT NONE SLLGHT | SLIGHT MoDERATY
PRECISION OR Talr_ [veRY poon PO0A 00D [0k GOoD FAIR FALR oK
MINIMGM ACCEPTABLE BREAKOUT ALTITUDE
IF GREATER TH&N 200 FEET
COMMENTS. IOCALIZER FAILED ON AFPROACH, PREGISE CONTROL OF AIRSPEED INITIAL LOCALIZER DIFFICULTY LECAUSE INTERCEPT aMiLE ©F 90%
1S REQUIRED FOR PRECISE CONTROL OF VERTICAL SPEED. AT ONE 15 TOO LARGE. 'S' TURNING ON 'OCALIZER BECAUSE OF MESPLAY/
STAGE THE AIRSPEED FELL OFF TO ARD'ND 50 KNOTS AND THE CRUSS-CHECK. LATERAL TASY REQUIYES TDO MUBUH ATTENTION.
RATE OF DESCENT WENT TC 1500 F.P.M. CORRECTING THE ATR-
SPEED AND &DDING A TOUCH OF POWER DECHEASED THE RATE OF
DESUENT TO 300 F.P.M.
© BREAWOUT &ND FLARE
EASE DF ARRESTING RATE OF DESCENT DIFFICULTY DIFFICRLTY
PRECISION OF ATTAINING TOUCHDOWN POINT POOR FALK
COMMENTS DIFFICULTY AS I¥ SECTION 2.
7 CONTROL TECHNIQUE
COMMENTS IF DIFFERENT FROM
{AS WITH ELEVATOR AND
VERTICAL SPEEDC W.TH THRUST
LEVER
B8 LATERAL DIRECTIONAL CHARACTERISTICS
EFFECT ON FINAL ASSESSMENT  SMALL: HEADING CONTROL DIFFICULT WONE
9 LEAST OBJECTIONABLE FEATURES
0 MOST OBJECTIONABLE FEATURES  M° PERCEPTLIBLE PITCH ATTITUDE STIFFNESS, AIRSPEED PLTCH TNSTABLLITY.

EFFECT ON VERTICAL SPEZD.

MISCELLANEQUS

THE WOCALTZRR FALLED PART WAY TOWN APPROACH BUT

I 20 WOT THIKK IT AFFECTED MY RATING.

PITCH SOMEWHAT SENSLYIVE TO TUABULENCE.

NOTE: THE ARTIFICIAL TURBULENCE WAS &UT LNTRODUGED DURING

THIS EVALUATIOM.



| AIRCRAFT RESPONSE TO CONTROL

2 EASE OF

3 RESIDUAL OSCLLATORY

S

w

-~

o

w0

&

CONTROL SENSITIVITY:

RISPONSE

FLIGHT CONDIT'ON

TURBULENCE

O FICULTY

MAX-MUM UNZESIRED FLUCTUATICNS

COMMENTS

MISCELLANEDUSE

MAINTANING DESIRED

CONFIGURATION  E-21,
FLIGHT NUMBER &0-2
PILOT A
PILOT-RAT-NG 7

WIND [k-ols) 3
WIND SHE 4R SMALL
EXTERNAL TURBULENCE TIGHT

WIND (krals] 10
WIND SHEAR
EXTERNAL TLREBULENCE MIDERATE

CONFIGURATION E-2L
F_IGHT NUMBER 44-2
2107 E
PLOT-RATING 5¢

CHARAZTERSTE FooTs [, ot o | -1.s0 ] CHARACTERSTIC ROOTS  _ jq, 2t | @ | -Leo
INPUTS
ELEVATAR THRLST _LEVER - ELEVATOR L T THRUST LEVER L
irod/sect i) 2877 12,0 1 7sectin; Mg = 30 Trod/sec? i/nf Zgr-_12.0 (Frisestifin
| F nol Toihal Fnal L Initol [ F nal Tritial _Fina
L SATISFACTORY | TOO SMALL Ty sl TOO SMALL [BATISPACTORY | SATISFACTORY | SATISFACTORY | SATISFACTORY
VELOCITIES
Long tudinal _welocity 11AS] ]| Vertcal vetocrty (h) | }_ Cong fudinal_velocr'y (AS] Téfico: venady (hy 1
v | mc T IM e vME ] IMC_ ] _ImMc - PaT INC W L T TWC
Qa1 | _cur T T [ ouT | QuTt TN ouT TUT ] aur | oot N
[0pERATE MICERATE | GR2aT .|| woDERats | cisaT | GREAT SLIGHT | SLICHT | SLIGHT SLIGHT | SLIGHT | SLIGHT
vl =0 knols| fpm =9 nots +104 fem]
THE INTERACTION RETWEXN VERTICAL VELACTTY AND AIRSPIED MALT HEASON FOR NIFFICULTY KOT ¥MOWN, POSSTBLY TURBULENCE, TURN

JOTIN ATRSPEED AND ALTTTUNE CONTROL DI SFICULT.  PLLL NOSE
U RESULTER IN RAFID LOSS CF ALTTUDE.  HUGH TOO HUCH

ATTENTICK RECULREN T *LASFEED CONTADL.

CHARACTER:STICS

COORDINATICHN AND DROSS-CHECK.

[CAWPL I TLDE [~ " "FerioD | T EEWMPING [ AMPLITUDE —_ PER/OD” T TDaMPING
PITEH I T ! ; 1 ) %,, kKO . ]
REAVE r RO T I ZER] | |
, SOJRCE | _DEGREE 1 SOURGE i | T DEGREE
EXCITATION r N | R
CONTROL . _ _ 1 . : -
- s
COMMEN S PIIOT-1NDUGED PITCH-HEAVE OSCTLLATION 0N DOWNWIND LEG,
COULD NAYE RETALNED CONTIOL,
CHANGE Iy THRUST REDUIRED FCR 20° BANKED TURNS
CAGNGE REOUIRED TS SOHE
EASE OF COMPENSA™ION [ haERaTE DFFICOLT T BODEIATE /SLICYT._ DIFSICOOTY
COMMENTS TERUST REQU LKEMENTS ME.:E ALL A5 LONG AS [0 ALRSPEED #a% SME THRUST NIRED TH FURKNS RUT COULDN'T LEARN PHASINC
MAINTAINED CONSTANT. THRI'ST SLGE[REMANTS AECA! sSuk- F POWER REDUIREMENTS. HEASON FOR DIFFICULTY UNENOWN,
RIS [NGLY LAHGE WiTy UHANCING AIRIPRED.
F_IGHT PATH CONTROL
Intercent 8 nitia_*rack| intermediote *rack Final_trock [Intercept B initigl track! inrermediole Irack F-nat_track 1
Glide path | Localizer [Gide poih | tacalrer [Ghde pafh T Lecarer Slide path| Local.zer Ghide poth | Localizar [Glide palh] Localizer)
DIFFICULTY - l SLIGHT | STIGHT | GREAT |WODERATE | FODERATE FAT HOME, SSLIGHT | NONE | NOWE SLIGHT | >MNONE
-
PRECISION ook PuGH POUK poui V.o BR[| v, poon ’ Goor FALR GooD 500D FAIR  |FALR/GOD
MINIMUN ACCERTABLE BREASCUT ALTTUDE
IF GREATER ThAN 2C0 FEE™ .50 -
COMMENTS DIFZICULT T CONTRUL HATE ¢ DESGENT &S ATHSZEED AND POWEK SLIGNTLY REDUCED PERMIAMANCE ON INITIAL TRACK DUE TO RAPID
TOANGLD, ROLL TU 20 DEG. KANK EROTIRED TO INTEKGEPT LOCALLZER.
SUMEI DIFFICULTY DUE TO WIKD SHEAR AND CROSS-C .
BREAKOLT AND FLAREZ
EASE OF ARRESTING RATE OF DZSCENT [ oenzpes TWFFICULT ¥ MOSERATE DIFFICY
FRECISION OF ATTAINING "OUCHDOWN POINT [ ik coop
COMMERTS SUME P, 1.0, TENDENGY JUST PRIOR T0 TOUCHDOWN,
CONTROL TECHNIQUE
COMMENTS |=:D FFERENT FROM T APPRAREL 70 Lo LITTLE CORKELATTION BETWEEN THR057
LAS wiTk ELEVATOR AND LEVER POSITION AND WAL OF CLIME WHES TAF A7REPEER
VERTICAL SPEED W TH TRRUST  padppri ore.
LEVER
LATERAL CIRECT OMAL CHARACTERISTCE
FFFECT ON FINAL ASSESETMEMT
g ZETICHA 2TURES
LEAST DBUZETICNABLE FEATURLS GO GONTAOL F YERTICAT vATOCITY ON APPAUAGS. GOOD
ATTENUATION OF HiCH FRENDUENCY DISTURRAWCES I[N PITCH,
MOST ORMECTIINABE FZATURES

PITORE - YE NIVERGEMZE WHICH SEEMED TO BE A HESULT
CF TIE STMULATION OF THE PILOT STATION AHEAD UF TWE
WNCERTAINTY OF POWER AESPONSE. PITCH LOOSI 1N
STEADY STATE,

T

THE RATLKG OF 3C WAS MATNTY TNFLUENCED BY A PITCH:
HEAYF DIVERSENCE WNTCH WAS INTENTIONALLY EXCLTED ON
THE DOWNWINDG LF OTHERWISE A RATING OF &0 WOLLD
NAV. REIN LIVEK,



CONFIGURATION  h-2L. WikDlknpts 5 CONFIGURATICN  8-70 WIND (krals) 5
FLIGYT NUMBER 103-1 WND SHE AR F_IGHT MUMBER L26-1 WINO SHEAR SMATL
Z 19 EXTEANAL TURBULENCE HEGLICUBLE

PILOT EXTERNAL TURBJLENCE NECL P.LOT -
PILOT-RATING 4y P LOT-RATING <
CHARACTERISTIC ROOTS s i CHARAZIERISTIC RCOTS [7:'LG= zi 5 1,00 J
L AIRCRAFT RESPONSE TO CONTRO. INPUTEL
ELEvaTqa ~ T InRUST LEVER ) ELEVATCR THRUST LEVER
CONTROL SENSITIVITY Mse ™ .3 trod/sec?1 nidET= 7.5 . nAsecin| . ladsec i /n|Zay: T 175e¢ ) in
Tt Final eral | ] Iratil 1 Final Tn.figl nal
RESPONSE [LSATISFACTOAY _ SATISFAGTORY | SATISFACTURY | SATISFACTO4Y SATISTACTORY | SATISFACIORY | SATISFACTDRY [ SATTSFACTORY
Z EASE OF MAINTAINING CESIRED VELGCITIES
[ engitudiral velocity (143) Verhtal veic | Lengtudne velecily (1AS] Vet cal yelocify (R) ]
FLISAT CONDIT ON vMC | Tat TTTTRE ¥NT THMC [wme NG | MG VAT [ TMC imc_|
TURBULENCE SuT__ L Gur 1ty quT QuT ; 1N cur N |
DFFICLLTY M SoIGHT SLIGNT ETE | VOORRATE 5L LCHT MODERATE
MAXIMJM UNDESIREC FLUCTUATIONS [EXCEPT GN FINAL, ¥ knots — knots) _ fpm
COMMENTS NoMANDFOLD PRESSURY VEkEy SERSITIV IO 4 #3PEID CHANGRS OIFFICULTY "CAUSEDR Ky BFFECT OF ATRSPEZN VARTATICN ON THRUST

= RED,

CHERS WAk & RE STANUE 10 APPLY PR L LR
LS AT “ALIE PROWER GE1LINCGS THe S
AARTEINLA LY O Bass |

3 RES'CUA. CSCLLATORY CHARACTERISTICS

.
“AWPLITUDE. TAWPING T amPLITUDE I SERIOD | DAMPING _

PITCH T e | “ER) ] . | —

HEAVE I | | [ LERG | 1 |

COIRCE | SEGREE SCURCE [ T oEcREE

EXCITATION o | . NUKE [ . J
CONTROL T L S ] T L
COMMENTS

4 CHANGE W THRUS™ REGUIREZ FOR Z20° BANKED TURNS
SHANGE U:RED - SURL_
EASE OF COMPENSATION T DFEICuLTY SLIGHT CFFILSTY
COMMEN TS SNDE TN THURE WRERD PROES GV Bei BV 01 SFIGULTY ASBQCIATER WITH TH2UST [EVER ACTION RENUIRED
WHETIZETY T VIRSSEST CHANGRN . THOCOMPENSATE FOR EFFSCTS OF ALRGPEED YARLATIONS.
5 FLIGHT PATH CONTRGL
[infercept 8 it at track] infermeiate track “Fingl_trgek [miarcept & rihal trock iniermediale frock | Final trotk
Gude poih _Localizer [Ghide poth | Locahzer Gl dé path] Lecabeer L@vse poth| Locohire- .Ghide po*h | Loga zer | Giide path] Lecolizer
p I eer I ] )
- |
DIFF LTy 5L ] SLat | St | SLieed | WDIRATE ‘r—wntwuu MODTRATE  SLICST . SLIGHT | NONE  SLIGHT wONE |
s — N T T 1
PRECSION i G Py GooC PUOR Al I POGE OOl 00N { COGY FAIR [0OD
L .

MINMUM GCCEPTABLE 3REAKOU™ A TITJDE
IF GREATER THAM 200 FEET i3 -

THET B CAITS R as
MATHTA 5T s

ThLLER B LY
AXD el

DLF TCULIY i Wiss DF WO FLRT O BARL EC
SLIDE PaT SUEPT. MEFFLCULT 7D MALINTATH ¥
bani 2RET 0T CORAEICT ATRSPEED AND fERTTNG,

COMMENTS Ll AT

AN R R

y

€ BREAKDUT ank FLARE

EASE OF BRRESTING RATZ OF DESCENI Tl _CIFFZLT T TICaLT ]
PALTISICN OF ATTAINING TGUCHDOWN POiNT  raj ¢ B T 4 Y]
COMMENTS I+ VAR ARSIV VIT LRI Y T R T MTASPENT LNCREASED TO 87 SNOTS DURTNG FLAIF TUE TO

“LARE DFERCRTT WL ING,

7 OCONIROL TECRMIGIE
COMMER™S F DIFFERENT FROW
LAS WITH ELEVATGR AND
VERTICAL SPEED wWITH THRUST
LEVER

8 _ATERAL DIRECTIONAL CHARACTERISTICS

EFFECT 2N FINAl  ASSESSMENT

9 LEAST IBJICTIOMNABLE FEATURES

e

SANL DL VM

WCoMDET CB.LTCT GNABLE i ATURES

fORE AL TR
XARELT o T

AL B FE
1 SLAEMTAENENL 5
LRI RY

T KNOTS AND
VECELERALING

MIGCELLANEDUS

ST AR WATRED CPDEL ELTHITLY
3 0OWITH OVER RGSTING NG INE.
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WINDixnots! 5
WIND SHEAR HODERATE
EXTERNAL TURBULENCE MODERATE

CONFIGURATION  B-21,
FUGKT NUMBER 44-1
PILOT b
PILOT-RATING 3

WIND tknots)
WIND SHEAR
EXTERNAL TURBULENCE

CONFIGLRATION
FLIGHT NUMBER
PILCT
PILOT-RATING

CHARACTERISTIC ROOTS [ ./ 12 | o | -1.80 CHARACTERISTIC ROCTS T [~
I AIRCRAFT RESPONSE TO CONTROL  NPUTS
— EEVATOR THRUST LEVER £ EVATCR o TRRUST ,EVER
CONTROL SENSITIVITY MEE= 14 lrad/sec?)/in] 287 - 11,9 H sectrn trod/sec? 1ind Tay = {1t/seclin

2 EASE OF

RESPONSE

Firal initin’ Final

Mg = T
initigl |
] S [

___Initiat | Final I il al [ Fingl
TOO GREAT 100 CAFAT TOO SMALL | TOO CREAT

MAINTRINING DESIRED VELOCITIES

[ Lengitud:nal velocity (16S] Ver hcal velpeity (h)

]

Lingituding._velor fy (A5} Verlical velotily (0]

FUIGHT CONDITION wMC 1MC THE VMG | NG TMC vME ] TRC T TMC vt 1 TTMC TMC
TURBULENCE ouT ouT_ | M QuT | out N TV S T A T oo | ouT tN
DiFFICU.TY : >wopzRatE] 2 SLIGHT |MOJERATE | GREAT | [ |
MAXIMUM UNDESIRED FLICTUATIONS B nols| 200 Tpm, knals pm
COMMERTS NTECICULTY SEEFED TC BE CAUSED BY MIDEL DHAU CEARACTERTSTICS,
SHALL CHYARCES IN PITCH ATTTTUDE FRODUSER LARGE AIRSPEZD
CHANGES. ALS0 FELT A3 IF THEZE Was A LAT TN THRUST LIVER
RESPONSE.
3 RESIDUA_ OSC LLATORY CHARACTER-STICS
| PERIDD ] CAMFING [ &wmPUITUSE FERIOD
PITCH | - .
HEGVE P z L | )
~ SOURCE T DEGREE __ T sCuRcE T
EXCITATION o 1 B o
CONTROL T N ! LT 4 -
. -
COMMENS ATREHAF ELT A LITTLE "1£08E" IM PIFUH ELT 2310 MUl
SUTLLGATE UNOER OAEE-IDOP 0N TUTI0NS. A STICHT TENPpERCY
™ P10,
4 CHANCE N THARJST REQUIREC FOR 2C° BANKLD TURNE
CHANGE REQJREC- | MUTERATE [ o N
E4SE OF COWPENSAT ON [ mopeRaTE CIFFCuLTY, I j CIFFICULTY
COMMENTS

L

2

FEEI LONTRDL,

IEFICILTY PROEALLY LNE Ti0 Fowid

FLIGHT FATH CONTRCL

Ttercepl Bl trock,  nermeduate trock | Faot trace
de psih [ Locoler [Gude pa i Localizer |Gl de poth | Localize”
- | 1 o - 1
JERCuLTY i BLIGET SLTn i S SLIETT D L RAT LHEAT
PRECISION i o RER] FalR [

v HINUM ACCEPTABLE HREAKOUT AL7ITUDE

IT GREATER THAW 22O FEET ALY i
COMMENTS ERN SE s

TG ON

W (LR 7ML

HELD LT CONSTART
ERGED UL BILRT of

LR LW
NI LHCENTRAT:

COHCUIWE PO

BRZAKDLT AND FLAR:

CASE OF ARRESTING RAIE QF DISIZENT
FRECISION OF ATTAINING  "OUCHDOWE 22iNT

COMMENTS

TOTEOVKRY HEG

CONTROU TECHNIDUZ

COMMENTS 7 DFTIRENS
1A% wiTk ELEVATOR &N
VERTITAL SPIED WiTH THHLET

FROM

LATERAL DIRECTICNA . O

EFFECT ON FMAL aA55ESSMONT

LEOST DBJTCHCNABLE FLAT.S Mamins STEME D @Ak SITH RARUINARLS
BAMP L

PACST O ECTICNABLE Foal €S VEAY FOUR ALRSPCED EWTRC . AND, A CRES. .
Mt GITDT PATY GCKTROL S1T9 LARGE TUEUST
FARR ERCTIRS 19095

MISTELLANEDUS . R S -
FLICKES 7 ¥TIK SHADGW 1N COCKPIT ANMUVING.
MUDEL KATING OUF MAINLY T 200d ARPR0ADI

PARECIS [N BELW 10D F
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Ricrzest @ il foack] ntermediote fracx Fino rrock
C ide pol-_ Lecalizer |Ghde pmh‘ Local eer | Ghde path} Localizer
] -

[




| AIRCRAFT RESPONSE TG CONTROL

2 EASE CF WAINTAINING DES'RED VELOCITES

CONTROL SENSITIV:TY:

RESPONSE:

FLIGHT CONDITION:
TURBULENZE
DiFFICULTY

MAXIMUM UNDES-RZD FLUCTUATIONS

COMMENTS:

CONFIGURATION -2
FLIGHT NUMBER 35-1
FILOT B
PILOT-RATING 8%

wIND{knats) 5
WIND SHEAR SMALL
EXTERNAL TURAULENCE [IGHT /MIDERATE

o]

- 10+ 124 a

CHARACTIRISTIC AOOTS

INPUTS

WIND{knots! 5-10
WIND SHEAR SMALL
EXTERNAL TURBU_ENCE MIDERATE

CONFISURATION  8-2
FLIGAT MUMBER 43-3
P..GT n
FILOT-RAT:NG 8

CHARACTERISTC ROOTS [ gy | a1 | o | -L.&0

ELE vATOR THRUST LENER

__1rRUST [EVER
7.0

1 Faec i

tFtisec

Fiagl

Iniha!

Firol iniliol [
4

40 Grao/sect Wi EAT > 12,0
Init o 1
1

SATISFACTORY | BATISFACTORY.

Longtud nal velocily {LAS] Verhcol veloedy (7]

Longirudinal velotily {[AS] _verhcal velooly (AT ]

VMEZ | WC T INMC VRC MC TMEC YT TMC VMC ] T Mg 1

(TR T A T GuT 1 auT, + N T ouT | our T im :
I T SLIGHT SLIGHT | MODERATE | CREAT

=3 W-ots| tpm, 0 =500 pm

MODERATE THTERACTION BETWEEN AIRSPEED AND VERTTCaL

SPERED.  AFPARENT “EAVE OSCLLUATION.

2 RESIDUAL OSCILLATORY CHARACZTERISTICS

4

o

o

-

SEEMED AS THOUGH KETCHT DAMPING WAS EITHER ZERD OR REGATIVE.
a.L TROUALES ASSOGIATEDR WITH HEIGHT CONTAOL WORK LOAD.
PITCIE MOMENT CONTROL WAS REASONABLE.

— PERIGD

T GhwEING

- ~MPL~_

[ AMPLITUDE |
.

_~ PERIOD [ __Semene T

PITCH i - e . U A =
HERYE | | B SLIGHTLY HEGATIVE

I R VT T DEGREE | N 1
EXCITATION: | | ,, | PATALY EASILY
CONTROL | 1 ] ! SLIGATIY AGSRAVATIRG
COMMENTS . SEEMED L1KD aN GSCLLIATION (N VI BUT CHARA EXCURSLONS 1N WERTICAL WELCCITY WERE WERY LARGE, EXPEC1ally

: : 0K FINAL &PFRUACH BELOW LOND PEET.

CHARGE N THIUST REJQUIRED FOR 20° BANKED TJSNS
CHANGE REQUIREL T )
EASE OF COVWPERSATION OIFTCULTY GIFFCUTY
CMMENTS

FL GHT PaT—H CONTROL

AESICL.TY

PREC SION

MINHAM ACCERTLBLE BREAXDUT AL

F JREATIR “Han 200 FFFT

ZOMMENTS

BREAKDUT AND FLASE

EASE DF ARRESTING RATE OF DESCENT
TOJCHDIWN POINT

PRECIS ON OF LT TRAINING

COMMENTS
CONTROL TECAN JUE
COMMENTS |5 CIFFERFNT FROM

DAS WITH ELEVATGR AND
VERTICA. SPEED WwITH THRLST
L{vER

RAL ZIRECTICHZ .

ETFEZT Ok FINAL ASSISSNMINT

LZAaS™ DEJTCDCNABLF

MOST CHLZCTICKGBLE FEATURLDS

MIZOELLaNEOLS

DIPRLLNLTY DUE TO LA
OFTMANDS

IN INITIAL ESPONSE TO POWER LEVER

fercept A nvial frock | “ermedate frack | Foaal frock In*ercest & itial track] intermediate track | Fincl_Irack
G de paih [ Localzer G de pa'ii _ocalzer |Shde pavh| - 3nhde path| igcal zer [Groe palh | Cecalizer | Ghde parh] Localize-
| : WIDERATZ  »SLIGHT| METRRATE} MODERATE GREAT GREAT
i : . J FALR SATR POIR POCR Y. PDOR |V, POOR

ATRSPEED - VERT
a5CIL

o Tid

L VELOUITY SODPLING, GIGETHE
AATLON, GIVES POOR CLINE PATI COHTROL.

HESJE

FLLGAL T HODE RATS
FAL<

TF BREAKOUT
LOWERTR.
IT 75 TS,

fAD T SCRT.®
COUZ NG CHIRASTERIST
k24 . n
MTELY KISTUNSS

CHARACIERISTIZS

HGHE

FEATURES
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35 TAlaR SENSITIVITY TNCREASED NEAR ENT OF APPRDACK,
IFASONARLE TRACKING ACCURSCY, PARTICULARLY OF GLIDE SLOPE,
COULD 50T BE MAINTATNED,

CANNET BE RATED A% [ MISSETD THE AJPEOAGH ~ TOD HIGH
ANT TN FAR TD THE L

NN

FITOH ANTS WA3 WELL DAMPED AND BEASONASLY RESFONGIVE
Lk PHCT AnFL .

HELGHT SOXTRIL RENCLRED LXCESSTVE PLLOT ATTENTION.

MODTL ST
JLrGnY

1 BEASONAL
WEVEX, WAS
BPR3ACH ANE RA
& TNTS PANT

N ¥Fi FLIG=ET AND IMC LE




I AIRCAAFT RESPONSZ

2 EASE OF MAINTAINING DESIRED VELOCITIES

CONTROL SENS TiviTY

RESPONSE

FLIGHT CONDITION

TURBULENCE

DIFFICULTY

MAX MUM UNDESRED FLLCTUATIONS

TO CCONTROL

CONFIGURATION  1L-3,  WINC{Rnols) 5 - 10 KNOTS CONFIGURATION 11-2L  WIKD({knols) 10 K0TS
FLIGHT NUMBER {05-2 WING SHEAR SMALL FLIGHT NJMBER 1Gl-z  WiND SHEAR
PILOT a EXTERNAL TURBULENCE NEGLTGIHLE PILOT 3 EXTERNAL TUREWLENCE
PILOT-RATING 3 BIOT-RATING  Th2C
CHARACTERISTIC ROOTS [y e | L2424 S8 | -Loa | CHARRCTERISTIC ROOTS [ o1y 2z | -.78 | -1.04
INPUTS
ELEVATOR THRUST LEVER __ ELEVATOR THRJST LEVER
TI0 U /secTa| 3 = Caghec? Ao Zey s 15,0 ndsecTiing
In tial r - Final Tmit.al | Final : Tnil-ai 1 Fno’
| SATISFACIORY |  TOO GREWT SATLSFACTORY | GATLS PACTO RY SAT1SF A 5 SMATL [SL X SHALL
Lorgitadingl velcc'y 11ASH T Verticol wgiocily (n} Longiluding: welocify [TAG) Vertico welocity (R) s
VME. Me TMC wME e ] IMC YMC_ ] TME ] TMC vMC | IMC. | imc ]
ouT Qut | N cutT Sour ] ] Sul | our T iw our | Gur ] e
SLIGHT | MODERATE] GREAT SISHL  MEDERATE. ] CREAT _| > EETR > MT | *SLIGHT | »SLIGHT
[ESPSE 3 - IR 5 R tpm 55 4nols| pm

COMMENTS CHANGES IN ALRSPEEY CAUSED THE VERTVICAL VEIOCTTY T CHAKGE TIFFICULTY CAUSED BY LONG PEHIOD PITCHING CSCILLATION.
IK AN UNSTABLE SENSE, THAT L3 WITH INCREASES IN AJ<SPETD,
PUHER INCREASED AND THE ALRCRAFT CLIMBED. THIS UAUSE
UREAT DIFFICULTY QN THE APFHACH WIHEYE SLKSPEED CHANGES
MADE VERTTCAL VELOUITY CONTROL BIFFICULT, TURBULENCE
DISTURBED PITON STTITUDE GREATLY AND VERY ' OCSE' ZINTROL
CVER LATTER MADE ALRSPERN LUONTROL DTFFICHLT.
3 ALSIDUAL OSCIL_ATORY CHARACTERISTICS
_ANPLITJDE FER 03 " CAMPING 1 T UEMPOYDE T T PERWDOD
PITCH _ . - i i MIDERATE LAING
HEAVE [ [ ! : ? | NG
[ SCURGE ] DEGREE SOURCE | DEGREE -
EXCITA™ION | | T ! | -
CONTROL | )i - i ETEVATOR | FFFECTIVE N
COMMENTS THE BLTCH ATTLIUDE WANDERF2 AN INIT[alTy FELT LIKZ THE canet RE SURE IR IT IS AN OSCILLATIUN IN HEAVE A5 WELL.
ELTHNLING OF AN DSCTLLATION, BOT 77 RESULTED iH A PURF [F 50 1T MAY BE PARTLY ZESPONSIBLE FOR POOR HETGHT CONTROL.
TIE CSCTLLATION I8 ALWAYS PRESENT.
4 CHANGE IN THRUST REGL RED FOR 20° BANKED TURNS
CHANGE REGUIRED I WECLIC LBLT ] T SMALLMODERATE |
EASE OF COMPENSAT ON | MO CFFICULT Y| I SLLGHT /MODERATE  DIFFICLLT Y]

w

COMMENTS

FLIGHT PATH CONTROM

DIFF:CULTY :

PRECiSION

MM IMUM ACCERTAB_E SREAKGUT
IF GREATLR THAN 200 FEET

COMMENTS

BREAKOUT oND FLARE

EASE OF GRRESTING RATE OF DESCENT r )
BREC-SIGN OF ATTA-NING TEUCHDOWN FONT

COMMERNTS

CONTROL TECHNIQUE
COMMENTS IF DFFERENT FRIM
A5 WITH ELEVATOR 4ND
VEARTICAL SPEEC Wi™H THRUST
-EVER

LATERAL D RECTIONAL

FFFECT ON FINAL ASSESSMENT

LEAST DBJECTIONABLE FEATL

MOST DELECT ONAZLE FEATUR

MISCELLANEDUS

1PO0E NEIGHT CONTRM., ESPECTALLY
AULE COUPLING BITHEEM ALIRSFPEF

18 THE PIESENCE OF APPRECI -
AND VERTICAL VELDCITY.

CHARACTERISTICS

Intercept A intal rack, Intermediale tratk | fnel trock Intercep* B inikigl Irack| Intermediate frack Final _track
[il.de poth [ Localzer [olde path [ Laca per [Ghae por- [ Loen zec Glide path| .ocolizer |Ghide poln | Lacolizer | Gade palh] Locolizer
BODERATE | SLIGHT | REAT SLIGHT CREAT SLIGHT | > NUNE > MONE SLIGAT SLIGHT | S1LIiGHT SLIGHT
i
FUUR FAIR  [VERY P0uz| paik vERY por] _raly FATR ‘GG | FALR/GOOD [FATR/GOOD|FATH/COBD | FALR/GODD [FAIR ‘GORY
ATICUDE
|
A5 PHI SECTION ! ARIVE. DLFFICULTY CAUSED BY §OME WIND $EIMR NEAR THE SURFAGE
(WING BECRIASED WITN ALTITUDEY. S0 MESD TO INTEMSIFY
SROSS TN TIE PRESENGE OF MMIR PLTGH AND HETGHT
SHARAGTZANSTICS.
OIFFCL T T [ ) CIFFICULT ~]
conn ] SO0 ]
SHALL SN
RES SMOEL, RSCENT OONTRI1, FOR FLARE SURPRISTNGLY GOOD,
ES A% PIUEAUTION Y ARG LN PITCHING OSUITLATION DEMANTED “DRE ATTENTION

240

Tz THAN PITCH. SHOULD BT QAAZFUL OF CON-
TROLS AGDING IO AN UNEXPECTEZD OSCLLLATORY REVERSAL. POOR
SIGHT COKTAML TOA CAUSTD BY INNG TIME CONSTANT AND AIR-
ES. PITCH DIVERGES QUICKLY TN ARSPONSE TO
ATOR THPUT.




CONFIGURATION  11-2 WING(knots!
FLIGHT NUMBER 29.1 WIND SHE AR
PILOT C

PILOT-RATING 7

15 KNOTS"
MODERATE

EXTERNAL TURBULENCE MODERATE

WiNG {xnots]
WING SHEAR
EXTERNAL TURBULENCE

CONF GURATON
FLIGHT NUMBER
PILDT
PILOT-RATING

! CHARACTERISTIC ROOTS
CHARACTERISTC ROOTS [, 515, 40y [ 7 1_1.0,._‘ 15 l ) | _J
. WRCRAFY RESPAONSE TO CONTROL INPUTS
ELEVATQR THRUST LEVER ELEYATOR THRUST LEYER
CONTROL SENSITIVITY Mag =20 trod/sec %1/l 281 = 13.0 Il /secfin Mag : {rag/sec? 1/ n[Zp1 - 11175 2Vin
Tratial [ F aal [EXY Funa! initial T Finot “ritial B Final
RESPONSE SATISFACTORY | TOD SMATL TOO SHALL | SATISFACTORY I [
2 EASE OF MANTAINING DESIREC VELOCITIES
Langitudinal welccty [TASH verlical velorily [R] Congifudinal_velocify [CAS] Verficol velocity (R 1
FLIGHT CONOITION vME _ | IMC | LT VN | IMC M C VvMC | IMC | MC VM C INC_ | Tmc |
TURBULENCE 04T | oJur | N ouT__ | ouT ity ou” | ouT t ] outT | ouT_ | N
SIFFICULTY SLIGHT _|MODEAATE |MDDERATE || SLIGNT |MODERATE |MOBERATE | o |
MAXIMUM UNDESIRED F_UCTJATIONS +15% knnfs tpm, knots oo
COMMBENTS SL0W FINAL RESPONSE TC CONTROL IHPUTS.
3 RESIDUAL QSCILLATORY CHARACZTERISTICS
AMPLITUOZ | FERIGD [ _DAMPIRG PERICO | DAMP NG ]
PITCH I o ]
HEAVE [ ] ] ]
[ | CEGREE | | DEGREE
EXCITATION [ .. B | 1
CONTROL | ] . ] L
COMMENTS
4 CHANGE IN THRUST REQUIRED FCR 20° BANKEC TUANS
CHANGE REQUIREL. [ SYALL | [
EASE OF COMPERSATION [ MJUEAATE  DIFECULTY| i GIFFICJLTY]
CIMMENTS “ARGE POMER LEVER MOVEMENTS KPOUIRED.
3 FLIGHT PaTH CONTROL
Intercept B nihar *rock] Inlermediale trock Final Track [intercepl & intiol trock] Inlermediols Irack Final track
l.de path | Localzer !Glde poth [ Locolizer [Glide path] Localicer IGiige patn] Localizer lGhde patr | Locohzer | G-ide poln]| Locolizer
- I B : |
aIFfieuLTy SLiGHT | SLIGHT  MODERATE_|woeare | cuear | esar : ! ‘
g DEEAT
FRECISION I !

M:NIMUM ACCEPTABLE BREAKDUT ALTITUDE
IF GREATER THAN 200 FEET {400

COMMENTS

ATASPEED AND YERETCAL VELIZTTY CONTRUL OLUT UF HAND,

SYEED

RESPONSE TO CONTRGL INPUTS TAKES TOO LOWG,

& BREA#DJT AND FLARE

EASE OF ARRESTING RATE OF CESCENT H AL MEF CULTY
PRECISIQN QF ATTAINING TQUIHDOWN POINT , -Ei %i e

COMMENTS -

EREAKDUT AND FLARE pOT

MELETED,

7 CONTRCL TECHNIQUE

COMMENTS IF DIFFERZNT FROM
[45 wTH ELEVATOR ANG
VER™ CAL SPEEC WITH THRUST
LEVER

B LATERAL OIRECTIDNAL CHARAZTERISTICS

SFFECT ON FINAL ASSESSMENT NONE

9 LEAST OBJECTIONABLE FEATLAZS

0. MCST OBJECTIONAR_E FEATURES  suiw 219i. RESPONSE To CONTRO:

MISCELL ANEDUS STRONG WIND SHIAR COMETRGATT) Task. W

THPLTS

ABLE TO CHECK FINAL

DISCENT A5 AIRBPEED FELL DFF TO W KNOTS.

THRUST LEWR I DISPLASEMRANTS TOU LARGE.

24l

O FFICJLTY}

T!




CONFIGURATION  14-1L WINOlknats} CALM
FLIGHT NUMBER §5-2 WIND SHEAR SMALL
PILOT ExTEANAL TURBJ_ENCE HEGLIGIBLE

A
PILOT-RATING T2

WIND tknors) 10
WIND SHEAR SHALL
EXTERNAL TURBULENCE LIGHT

CONFIBURATION  14-1
FLIGHT MUMBER 32-1
PILOT

B
PILOT-RATING 71i2C

CHARACTERISTIC ROOTS

CHARACTERISTIC ROGTS are | e | +as [ -léo ] —17t -
ILAIRCRAFT RESPONSE TO CONTROL INPUTS
ELE vATOR I THRUST LFVER N i} ELEVATOR THARUST LEVER
CONTROL SENSITIVITY: 3E=- 0 (rad/sec?)in) 25T = 15.8 {It7sectiin FBE =+ trodsgectAnfZay=11. % TR
*rd i T Finol Inhial T 7o Inatial T Final tririg® T Final
RESPONSE - SATISFACTORY | TOO GREAT | SAT {SFACTIRY SAT 1S FAUTORY i THD GREAT T GREAT i

2 EASE CF MAINTAINING DESIRED VELCCITIES

Longifudinal veloc:fy (1451 Verlical velotily (hl [ Lengtuding: veleify (1AS] wertical vetocity (R
FLIGHT CONDITIOM VME, IME | TME ¥MC T _TMC | iWcC Mt iMC | (MC VMG ] TMC_] TMC
TURBULENCE . ouT ouT__ | N oyT | TouT | N | Bur_ | _sut | N oyl | gur T
DIFFICULTY wOUERATE| REAT T iuear SLIGHT | SLIGHT | SLIGHT >NOME_| SMONE | 2 SLIGUT [ strowr_ [ SuicuT
MAXIMUM UNDESIRED FLUCTJUATIONS +5, =10 ¥nols K. Tam. tE knots tpm

COMMENTS 2LTCH ATTITUDE WAS YERY LOUSE AND CURTLNUALLY WANDERFT
WITI SMALL BLEVATOX LNPUTS AND vROM THE EFFECT OF TURRI-
VORLED YENY AARD TO KEEP PITCN ATTITUDE DEVIATIONS

CTHERM ISE FELT THAT CONTH0L WOULD BE LDET,

3 RES.CUAL OSCILLATORY CHARACTERISTICS

ELFVATOR SENSITIVITY REDUCED T0 0.3 SOULD BY ALL RIONT.
NOT, [WEVYEI A PACTOY IN RATING. DRIFZICULTY DUE TO PLITCH
ATTITURE [N8TABILITY 4ND T TURBULENCE EFFECTS.

EMPLITUIE T FERIDD T OAMPIRG ‘ T AMPLITUDE T PERIOL 7 DANPING
PITCH — LARGE MEITIM ZERD [
HEAVE 7 [ ERD [
T SOURCE DEGREE [ 50JRCE T DEGREE
EXCITATION - LCLEVATOR, TURBUL:NCE r —[ -
CONTROL . FLLVATA [ N N 1 .
COMMENTS TG CSCTULAT Iy
BIFL T 1% STaaly
4. CHANGE IN TARUST REQUIRED FOR 20° BANKED TURNS
CHANGE REQUIREC: EERSN SMALTMONERATS
EASE OF COMPENSATION ! N _OFFICULTY | ; DIFF-CUOT v
COMMENTS

5

&

7

8

9

1 MOST OBUECTIONABL €

il

TLIGHT PATH CCRTRO.

intercepl B nihoi track| ln*ermediale frack "ol _frock ! Tntercept B .nfial frack| infermediole I-ack Final_rrack
Tde parh | Localizer |Gl de path Il.pcn..;er Glige pa'r] Lego e Giide path] Lccal:zer [Gude poth | Locolizer | Glide pain] Localizer
DIFF-CULTY . . )
Y Sl [ SLUGN U suiel st e frepeate fsn) W | g e | gtoenr | serger
SRECISION i : .
A A Al | oAl %0 Al WG LX) ALY 4000 FALR FAIR
MINIMUM ACCEPTABLE BREAKOUT &LTITUDE
IF GREATER THAN 200 FEET 500
COMMENTS W SIOTOH 2 A < A0 15 ATHAYS TW) GREAT.

BREAKOJT AND TLARE

EASE OF ARRESTING R&TE OF DESCENT
PRECISION OF &ATTAINING TOJCHDOWN POINT

CCMMENTS

CONTROL TZCHNIGUE

COMMENTS IF CIFFEREMT FROW
[as witd ELEVATOR AND
WERTICAL SPEED wiTk THRUST
LEVER

SATERAL DIRECTIONAL CHARACTERISTICS

EFFECT ON SINAL ASSESSMENT

3
I
I

LEAST OQ2JECTIONABLE TURES

FEATURES

MISCELL ANFOUS

242

T XNESLIAT _ DIFFCULTY

deEaL nre

e

PITCL AUTUTUDE [NSTABL [T

5 MITRL COULE BE K OUASTIAN DUE TO

HCF




I AIRCRAFT ARESPONSE TO CONTROL INPUTS
ELEVATOR THRUST LEVER Lﬁﬁ FLEvETOR TFRUST LEVER
CONTROL SENSITIVITY: M&E =+ irgarsect ) v €61 11,91 tF1 /sectin gz _ (og/ser? /787 15.0 {1t Asecin)
Tn tial T Final I Vet il I Frral atal [ Final Tmitia * ol
RESPONSE SATISFaGroay | RO B T T ceEaT. | A0 pEAT SHALL T _SHA

2 EASE QF MAINTAINING DESIRED VELOCITIES

3 RESIDUAL O5CI-L ATGRY

»

h

o

-y

1.}

W

)

CONFISURATION  14-! WIND knats] 5
FLIGHT NJMBER 33-? WiND SHEAR SMALL TMUDERATI
FILOT 2 EXTERNAL “URBULENCE . [uqT ™MODT2ATE

PILDT-RATING aE

cHaRACTERISTIC ROOTS [ Tpiv | o1 | o1 | -L.sy

CONFIGLRATION  14-0
FLGHT NUMBER 47-7
P07 n

FILOT-RATING alrz

W NDik~o1s] 19
WIND SHEAR SMALL
EXTERNAL TURBU. ENCE MIDERATE

,l - J?JM&}J

CRARACTERISTIC

[ tengiludina_vewcdy (a5 I verl €al velocily " ongitudingl velocity (IAGE erncol velacily (h) M
FLIGHT CONDIT OM WMT | MC T | Twmi VMC it e VME | IMC I VT VMT M
TURBULENCE . our | out | ouT oot N L m QuT
DIF FICUCTY RS R P | TR O TR T keaT FONERATE L
MAKMUN UNIESIRED FLUCTUATONS — too - knors
COMMENTS TRIET 1 ST pe NG ITALY THLS WPLTATING NAY BACK i MOWER EZAUTRED CHAVE,
ANTTCTEAT AT PTIC W OALED A5 ET VI4CRART T8 STATICALLY TINSTABLE,

PITCA
HEAVE

ZRCITATION
CONTROL

COMMENTS

CHANGE 1N THRJST RE
CHANGE
£ASE OF

REGJ RED
COMPENSAT OM

COMMENTS

FLIGHT PATH CONTRO:

DFF ZULTy

PRECIS ON

E 10 o L

CHARACTERISTICE

AMFL T UCE T PERLC DA P G ] ] PERIGE | CAMEING !
; : ] -
1 1 e - . B . [ :
SOURCE 1 DEGHEE J T 'DEGREE
IL A
TURNS
= [ -
| __UFFCOTY f CIFFICO T Y
B R S LONT O T
COMSTARE YL v
SEEETEN r
lintecep” B rolin! track] Inlermeaute fracs Firal irack Frie-cepl B ominial tracs] inle-mediate frock F nat trock
Glige poi™ 7 Logg ire- [Ghioe patn [ Loraliger [Glde cathj Localter |57 de psth] Localizer |Ghde oalh] Lotal rer | Gige paln| _acalizer
[ ST o -5 L[0T eIl WDNRATE | MODTRaT | L3EMT UPEAT
L wan M i Y e LD 0 RS TATR AL TRV OPOOR PRRY POORY

MINMUM ACCERPTABLE BREAKZUT A TITUDE

IF GREATER THaN 200 FEZET

COMMENTS

BREAKO.T ANZ FLARE

E4SE OF ARRESTING FA4TC OF CESCENT
FRECISISH OF ATTAINING TGUCHOOWN POINT

COMMENTS

CONTROL TECHNIQUE

COMMENTS F DIFFERENT FRON

TAT W TR ELEVATOR OND

WIRTICAL SPEEL W-TH THRJST

LEVER
LATERAL 0 RECT OMAL

FFFECT ON F AL

LEAST OBJECT-DNABLE

MOST OB.ZCT:ONABLE

MISCE_LANECUS

LSSESSMENT

“FATURES

3l

ST LD VLT,
STTHVT 2 i
R

e A L

MU RCT A

LT

PABETE RO AN T

RO HE

CHARACTES 21ICS

SEATURES

243

VORI CONTREL A T [ LEVED WAS ASPROAC TD WaS

LA SRR | TOURABLY T TUACK DS PAT I, LHSICCESS -
3 B TULLD M

E— — - %
TANEOT MR MOT LM A BUSITTON T ATTEMRT LAND W, .

GLUDE PATH,

wod

DB TR TR
WIIG AR MALCT



I AIRCRAFT RESPONSE TO CONTROL INPUTS
TLEVATOR THRIST LEVER ELEVATOR ~ ] THRUST_ LEVER
CONTROL SENSITIVITY TgE <. 23 roa/sec o/ in 287 10.3 Ui 7seciiin g7 2% lraassec? i/ nfZe77 1.9 0 s acifin
Inrhal Fnal ] Intal | Final Inilig. F_nal init-al [ Final
RESPONSE SR IS FACTORY | T0T GREAT SATJSFACTIRT | 100 Gf SATISFACTORY | SATISFACTORY | SATISFACTORY | SATISFACTORY

2 EASE OF MAINTAIN.NG DESIRED VELOGITIES

WIND (knots)
WIND SHEGR SHAL
EXTERNA. TURBLLENCE HEGLIGIRLE

oune [ s T omsra ) e

CONFIGURATION  L-PL
FLIGHT NUMBER 113+l
PILOT A
FILOT-RATING &

CHARACTERISTIC ROOTS

CONTGURATION  L-PL Wil {(knats!
FLIGHT NUMBER 81-1 WIND SHEAR MOIDERATE
PILOT B EXTERNAGL TURBJLENCE NEGLIGIBLE

PO -RATING 50

rRoors [ , . 857 HE

CHARACTERISTIC

" “Verticol elotiy TR T

Tong fudinal velocity LTAS) Verhiol velacity TR T Longiudnal vele fy TTA5Y
FLIGHT CONDITON VG ML ]_IMC WMC T TMC ] IMC I [ _IMC | img
TURBULENCE : ouT | ouT T} N coT ] ouT__| N ___,i cuT_ N
DIFF:CULTY MODERATE|  GREAT | GEEAT.. H SLIGNT |MODERATE | GREAT — NONE
MAXIMUM UNDESIRED FLUCTUAT.ONS 15, -l krols 100 o pm
COMMENTS PLTCH ATTITUDY WOULL HOT SETILE XN AND CONSEQLENTLY ATR- PITCH ATTITUDE DLFFICULT TO TRIM IM TURBULENCE AND WHEN
SPRED CONTROL GAVE TOD MUCH MIFFICULTY. MAKING POWER ADJUSTMENTS, MUST RETRIM PITCH ATTITUDE IN
QRCER TC 0OLD ALRSPEED,
3 RESIDUAL CSCILLATORY CHARACTFRISTICS
“AMPLIT JDE T Bamping | _AMPLITIGE PER QD | DAMPING
PITCH I TEE YA } LW ] . [ ]
HEAYE ZERO : ‘ [ ;
SOURCE | ___ _OFGREE o [ SOURCE H DEGREE o
EXCITATION TLEVATOR. TURKLULENCE | EAS1LY I - | —_— ;
COKTROL - ... ELEVATQR. | : | . R I
COMMENTS APPRUE IMATELY 907 OF AVALLARLE ATTERTION WAD TG BE DEVOTED SOME P.1.0. TENDENCY DURING TANDEING FLARE.
TU PITCH ATTITUBE UONTROL SENCE THE D3CLLIATORY CHARACTER-
TSTICS JUST KEET IT MOVING.
4 CHANGE IN TRRUST REQUIRED FOR 20° BAMNKED TURNS
CHANGE REQUIRED [— I [ NEGLIG(ALE |
EASE OF COMPENSATICN [ GET GFFICJ_TT! C O SIFFICOLTY |
COMME TS
5 FLIGHT PATH CONTROL
[intercegt B nrlini trach] Intermediare track Final frock Intercept 8 wniba' frack| Intermediate irock Final track
Glige path | Loco'irer |Ghde pofh| Localieer |Glide patr | Loco.zer Glde path] Locolizer [Glide pat™ ' Loca iee :Glige poth| Localizer
iF TY: i
DiFFICUL SLIGHT | SLIGNT | MIDERATF, |MODTRATE | guEAT GHEAT neve | wowe SHOME | »MOME | SLIGHT | SLLGHT
PRECISION : ) . ’
FALR FATIZ FOOR IR WERY BOOR] VIZY POCA GO0 £nn 00D GoOn FAIR/GOOD FALR
MINIMUM ACCEPTABLE BREANGUT A TITJDE
'F GREATER THAN 20O FEET - . )
COMMENTS T MUSH ATTENTION AEQUIRED TO FITSH ATTITURE LIAVING LLITTLE WIND SHEAR ZONTRLEUTED TO DIFFICULYTY BUT DID NOT AFFECT
- FOR OTHER PARAMETERS. OURI-ANTTCIPATED TR aMOUNT OF WIND FATING. TIHE PITCHING MOMENT DUE TO POKEX CIANGES ON THE
SHERR AND IAD TO MAKE SOME GRUSS HEAD CORRECT TONS APFROSCH WECESSITATEN A TITHT CONTROL GVER PITCH ATTITUDE
TOWARDS THE RNT OF THID APPAOACH. IV ORDER TOQ HOLD AIRSPRELD,
6 BREAKOUT AND FLARE
ZASE OF ARRESTING RATE" OF DESCENT SLIGHT OIFTCULTY] [ S1G M 0ERATE . BIF 2 CULT ¥,
PRECISION OF ATTAINING TOUCHDOWN POIT | EALH, | TALR
COMMERTS - SCOMT. TENDZNCY TOWARD 2.1.0, HECESSITATED ATTAINING AND
MATNTALNTNG SUKE ACCEPTARLE 2ATE OF DESCENT WHICH COULO
3F CARRTRD RLGUT TO TOUSHDOWN. THAT 15,HAD TO MINIMISE
DNTHOT TRPUTS PRIOR TO TOUCHNOWN,
7. CONTROL TECHNIQUE
COMMENTS IF DIFFERENT <ROM
&S WITH ELEVATOR ann
VERT-CAL SPEED WiTk THRJST
LEVER
8 LATERAL DIRECTIONAL CHARACTERISTCS
EFFECT ON SINAL ASSESSMENT  FMALL NERE
9 LEAST OBJECTIONARBLE FEA4TURES REASOMARLE ATTITUTE STARILITY BUT WAS ¥OT FULLY EFFECTIVE
EN THE PRZSENCI OF POWER CHANCES OK THE GI,TDE PATH.
IC. MOST OBJECTICNABLE “EATURES PITCH ARSPONSE TG POWER CUARGES REQUIRES PITOT ATTENTTON.

. MISCEL LANZOUS

PITCH AESPONSE 7 TURBIMLENCE 13 NOTTICEABLE. P.1.0. TEND-
SNCY NEAR GROUND 2EQCLRES CARE FOR FLARE AND LANDING.
ALL DONTRTIBUTE T HIGH PLIOT WORK 1OAD.



CONFIGURATION  1-P WIND(knotst Ui+ TONF.GURATION  }-§ WIND {krats) 5
FLIGHT NUMBER &7-2 WIND SHEAR SMALL F_IGHT NUMBER 108-1 WIND SHEAR SHALL
PILOT b EXTERMAL TURBULERCE MOLERATE P07 A EXTERNAL TURBULENCE NECLIGIBLE
PILOT-RATING &'z PILOT-RATING 4
CHARACTERISTIC ROOTS L3081 | -.BS74 T CRARACTER STIC ROOTS + 10 -.153 =867 | 5041
LAIRCRAFT RESPONSE TQ CONTROL INPUTS
| — ELEVATOR. I UST_LEVER ] - ELEVATOR ] __THRUST LEVER
CONTROL SENSITIVITY Mg = trod/sec?i/in) 1.3 [¢1 s 2ran| BE .25 Cog/sec? /n| Zor 11,9 [f1/sec2Vin)
Tnahal Fnal [IHE] Finol Iny figl N Final It al ] F.nal
RESPONSE Fmo SMALL | TUD GREAT TOO SHALL_ | TOO SMALL CSATTSFACTORY | TOO GREAT | SATTSFACTORY | SATISFACTORY |
2 EASE OF MAMTAINING DESIRED VELCCITIES
[T Corgitugmei_vekocity (1A5) | verheal veioedy 1h) l:i:ﬂg-hl_wL:e.}q(:llyThlL Vertical veocity (A1 |
FLIGHT CONGITION T IMC__ | TME YMC | mC TMC VME__ T W TMCT VML |
TURBULENCE oLT LT . N QuT | out o _purT_ | our TN anr [
DIFFICULTY SLIGHT |SLICHT MODERATE || SLIGHT |PDDERATE [ GRE sioGeT |mopeaate |soperate | woNr | Sivcet
MAXIMUM UNDES'RED FLUCTLATIONS 45 Knofs) £ >30a ~ femy +10 ots N
COMMENTS ALKCRAFT PELT AS TF IT WAS NPEEATING ON BACKSIDE OF POWER DIFFICULTY DUS TO MO PLTCH ATTIIUDE STIFFNESS, TURBULENGE
RECUIRER CURVE, DISTURBED PTTCH SUFFICLENTLY TO CADSE SIGNTPICANT AIRSPEED
CHANGES, SOME PITCHING MOMENT WITH POWER LEVER N THE
STABLE SENSE WHICH CAUSED MINOR PAOBLEMS .
3 RES.OUAL CSCILLATORY CHARACTERISTICS
—_ ——— . — _— L
aMPLITUDE "7 FERIOD CAWMPING AMPLITUDE | FERIOD
PiTEH T P I 40 T
HEAVE ZERD _ R _ k]
SOURCE 1 CEGREE I o SOURCE ) DEGREE ’:\
EXCITATIGN - _ *7_i L o
cokTROL U —
COMMENTS NO DSCTLLATOMY TENDENCY
4. CHANGE N THRUST REQUIREZ FOR 20° BANKEDR TURNS
CHANGE REJUIRED - T [~ NIGLIGIBLE -
EASE OF COMPEINSATION: MODERATE _ CIFFICULTY NO CIFFICOTY
COMMENTS : AIFFICULTIES ARNSE WHiN ATRAPEED DOVIATED FROM THRIM AND
I THEM HAD TROUBLE OONTHQLLING HATE OF DESCINT.
HUMEVER, IT WAS MANACEABLL.
5. FoiOHT PATH COMTROL
intercept A mit.al Irack] Intermeo: Fral_track Intercent 8 inlial rrock] Intermedare frack Final Track
Glde paih | Locelicer (Ghae path puth] Lacabzer Glide potn| iogalhizer |Ghde poth | tacahizer | Ghde path] Localizer
DFFICULTY : SLIGHT | SLIGHT | HOOERATZ | ~SLIGHT |>MODERATE >MODERATE _SMLIGKT _,SLicdT TSLIGHT 1 SLIGHT l SLIGHT | MODERATE
- . N H |
PRECISION GooD \ 0N | SALN cont _FDR PO FALK, FATR FAIR FALR |  FAIR POOR
MNIMUM ACCEPTABLE BREANKOLT ALTITUDE - .
IF GREATER THAN 200 FEET N -]
CONMENTS ALRSPERN HAD TO HE CONTROLLED PEECISELY O T RATE NF WIKD SHRAR TN [OWER 500 FEET CAUSED SOME 10CALISER
DESCENT AND HFNCI: GLIDE SLOPE TRACKLNC SUFVERED. PROBLEMS |
6 BREARDUT AND FLARFE
EASE OF GRRESTING RATE OF DESCENT SLpar CIFFIzuCT v T GFFCuLTY
PRECISION OF ATTAINING TOUCHDOWN POINT [ SALR oop
COMMENTS
% CONTROL TECHNIQUE
COMMENTS IF DIFFERENT FROW [ D12 USE A[RSPEED TO SOME SNTEWT TO CONTROL KATE OF DES-
LAS Ww.TH ELEVATOR AND INT. TIAT 1§ RATHER THAN MAKE LAWGE POWER LEVER CILANGTS
VERTICA. SPEEC WITH THRUST JUST LET ALRSFEED ANGE 5 KNOTS WHTILE MAXING SMALL
LEVER FOWER LEVER CHANGES,
8 LATEAAL DIRECTIONAL CHARACTERISTICS
EFFECT ON SivaL  ASSESSMENT  non NONZ, HOWRVER WUDDER PENAL TOHCES SHIMED UIGHER THAN USHAL.
9 LEAST DBJECTIONABLE FEATURES GOOD PLTCH DYKAMICS.
0. MOST OBJECTIONABLE FEATURES ARGE POMER LAVER INFUTS TED HAT PTTCH ATTLTUDE CONTINUALLY JNCREASED WITH SMALL OUT-OF-TRIM
T RBE INTROLLED PRECT A RLEVATOR NEFLECTTONS,

VEATIZAL YEIOCTTY EXCUISTONS .

MISCELLANECUS

2495

MOTR:  RULDER CC!N’TN,‘L.,SHNS[TI‘.’[T? HAD EBREN REQUCED FROM

0.0 TC 0.4 in.  AFTER FLISHT #102.




CHARACTERISTIC ROCTS [ 015y | 361 | -.B3% | 351 ] CARRACTERISTIC AODTS [ o194 © 35y -89z | 351
I AIRCRAFT RESPONSE TC CONTROL INPUTS
ELEVATOR TRRJST LEVER ELEVATOR THRUST L[EVER
CONTROL SENSITIVITY: [Mpe=55 trod/sec?i/ ) 287 =113 1F1 fpr?)n ] {rod/sec?)/in] 2oy =11, % tF1/sec?)n|
1l ] Final Tn fual ] Final Iritial I Final o _Tnmal T Fingl
RESPONSE: [ SATISFACTORY | __TOD GREAT | SATISFACTURY | GATLSFACTORY T1§FACTORY TOO GREAT A7
2 EASE OF MAINTAINING DESIRED VELOQITIES
Long-tudinal weloc iy (TASTT Verhool velve Ty (h) Longitudinal velocify [1AS] Verticol veloc fy TRY
FLIGHT CQNDITION: VML TMC [ iMC | vMC THMC MC VMC_ | IMEC_ | 1mME VMG T (MC T 1Mt
TURBULENCE 0JT | Gur_ | Iy [ ouT ouT | M OuT__ | ouT | N ouT | our_ | N
DIFFICULTY SLIGHT _|MODERATE |4<FAT __|SUIGHT  [MODERATE | GREAT SLIGHT _|MDERATE | GREAT _ | SLIGHT D A’
MAXIMUM UNDESIRED FLUCTUATIONS +) Wrats . =00 ipm) *10 knats T +ppp fem
COMMENTS THE BOSE 1§ IN CONSTANT MOTION WITH THE TUASULENCE IN, BUT THE YOS BID MOT SEEM TO WANT TO STAY WHERE TT WAS PUT WITH
IT 1D TN RZSPONSE TU ELEWATOR 1UPUTS A5 WELL. THFE TUREULENCE [N, ALTHOUGH BEFORE THERE HAD BEEN MIDERATELY
WEATLUAL YELOCTTY WANOERS TOD MUCH BICAUSE OF TURBULENCE GOOD PTTCH STABLLITY. EXTERNAL TURBULENCE BECAME A FACTOR
LHEUES . BE'OW L200 FEET.
3 RES-CUA.. QSCILLATORY CHARACTERISTICS
I_ _AMPLITUDE PEAIGD Wugypu\&ﬂﬁfﬁ# [ AMPL'TUDE [ PERIOD | DAMPING 3
FITCH SHALL St Lo | ZERD ] ]
HEAVE | [ ] [ zEmo ] | 1
i SBURCE TEGREE ] [ sogmce " L DEGREE _
EXCITATION £LEVATCR/TLRIU ERG { . _MUDERATELe /EASTLY l e —————
CONTRO. ELLYSTOR - INEFFECTIYE
COMMENTS NOY OF THE RIUNGE WAS SUCH THAT 1T WAS J1FFLCLLT
WITH THE ELEVATOR CINS ISTENTLY .
4 CHANGE N THRUST REQUIRED FOR 20° BANLED TURNS
CHANGE REQUIRED I JERATE
EASE UF COMPENSATION WIDERATE  OIFFICUL Y| DIFFiCLLTY,
COMMENTS A HLYS DESCENT THAT Was DIFFIZCT Tu 9ETEDT UREPT LN DURING
THE TURNS.
5. F_IGHT =aTH CON™ROL
Intercep B malial Track] inlermedte tinck Finai trock niercep! B nhal leock!  intermediote Irack Final frack N
Ghde patn | Locaiizes [Sle poln ] Localrer JGhde parh | _ocalzer Glide palr] iccehzer |G de aoth | Locolires | Glide poln] tocahzer
SIEFICU.TY - . o - : -
: MIDERY TE | MCOERATE | GREAT | mopigate | (upaT SLISHT | MODERATE | MODERATE SLIGHT | GREAT
FRECISION { . PIOR
- |__rarz i A1 HI0R POON_ [YERY POOR L __Falk PUDN | POOR FAIR  {VERY POO|
MINIMUY ACCERTABLE BREA<OJT ALT/TJDE
IF GREATER THAM 200 FEE® T soo
COMMENTS THE TURBULENCY WAS ®IULING 7HS K3 ARNND IR BOTH PITCIL DTFEICULTY DUS Tu THIS BENG THE FLRST MODEL 0F THE DAY
AND vAR, REDUIRING TON MUUH AT TN AND TiZ WIND SPEED AND RIRZICTION VARYING OUITE A w17 DURING
THE DESCFNT.
B BREAZOUT aND Fl ARF
TASE OF ARREST MG RATS UF EFSIERT 0 DIEFIEUTY)
PRECISICN CF ATTAINING TOLUHDOWN POINT | oo
: 1
SOMMENTS BROKE OLT WELL T TilE LEFT BUT WAS ABZE T0 8T TO THE THUCH
DOWN POLNT,
7 OCONTRO. TFCHR Qufb
COMMENTS IF DFFERENT FROM
TAS wiTr ELIWA™0R GND
VERTICA. S2EEDC wiITH THRLST
LEVER
8 LATERAL DARECTONAL THARAUTERIZTICE
EFFFCT Ory FINAL  ASSESSMENT MOUERATE . TUHAUL NGE SO0 HG NOSE srialdn T s
8 _EAST COJECTIONAZ_T FFATLR
HOMCST OBJECTIORAI_E FEATIRFS a8 POR SESTHG S5 ARIYE.

SCELLANECUS

Tk

CONFIGURATION  1-2p WIND[knats: 8
FLIGHT MNUMEBER 179-2 WING SHEAR SKALL
PHOT A EXTERNAL TJREULENCE NESLISIBLE

FILOT-RATING 8

CONFIGURATION L-2PL
FLIGHT NUMBER 72-1
PILQT S
PILOT-RATING &

WIND [knote) 10
WIND SHEAR MODERATE
EXTERNA. TURBULENCE MODERATE

VERROACHLE WEED MAD-

248




I AIRCRAFT RESPONSE TO CONTROL

2 EASE OF MOINTAINING DESIRED

CONTROL SENS TIVITY.

RESFDNSE

FLIGHT COND TION

TURBULENCE

OIFF.CULTY

MAX IMUM UNDESIRED FLUCTUATIONS

COMMENTS

2 RESIDUAL COSCILLATORY CHARACTERISTICS

4 CHANGE 1N

PTCH
HEAVE

EXZITATION :
CONTROL

COMMENTS -

THRUST REQUIRED

CHAMGE RIGLERED
EASE OF COMPINSAT Ok

COMMENTS

FUIGHT PETH CONTRGL

DIFFICULTY

PRECIS'ON

MINIMUM ACCEPTABLE BREAKDUT
IF GREATER THAN 200 FEET

COMMENTS

BREAKCUT AND FLARE

ELSE QF ARRESTING RATE OF DESCENT
FRECIS:ON OF ATTAIN-NG TOJICHOOWN FONT

CCMMENTS ©

CONTROU TEC-N.QUE

COMMENTS IF DIFFERENT FROM
[AS wiTd ELEVATOR &ND
VEITICAL SPEED W TH THRUSI
LEVER

LATERAL DIRECTIONA.
EFFECT ON SINAL ASSESSMENT

LEAST

MOST OBJELTION&ABLE FEATUR

- MISCELLANEGUS

OBJECTICNABLE FEATURES

CONFIGURATION  1-2PL W ADIknors] GALK CONFIGURATION  1-2P WIND {knols) 0
F_GHT NUMBER 75-: WIND SHEAR SMALL/MEGLIG F_ 15T NUMBER 44-1 WIND SHEAR HIDERATE
PLOT 8 E£2TERNAL TURBULENCE NEGLIGIBLE PILOT ] EXTERNAL TUABULENCE HODERATE
PILOT-RATING sz M1_.07-RATING yivz
CHARACTERISTIC ROGTS ’7--“17*1 a6t T { 351 ] CHARACTERISTIC ROOTS L_._-:l'x a9 J
INPUTS
ELE YATCR THRUST LEVER ELE YATOR THRUST LEWER ]
BE =30 (rad/sect)/in||287 - 13.0 (it smc i L3 hagssec? Vinl 2877 15.0 1/secivn]
Tnitial [ Final | 1l al Final J “nihal Firal In tinl Final
SATISFACIDRY | SATISFACTORY || SATISFACTORY| SATISFACTCRY . SLIGNTLY SMALL| SATISFACTORY JSATISFACTORY | SATISPACIORY
YELOCITIES
Long-fudinal_velocity {1 ASY werhical velozty (h! 1 Longiludiral velocity (TASY Verfical velocily (R} ]
VMC__ [ 1C THC VML [ tMC T MG vMe | ImcC_ T TME VME | TME | TmME |
ou” 04T 1y 0uT | aut I ouT | aur | N ouT_ | qur T N
SLIGHT | SLIGHT | SLIGHT SLIGHT | SLIGHT SLIGHT | 8LIGET | >SLIGHT | SLIGHT |MODERATE |MODERATE
11 knols| + 200 fpm] _ +5 k rals] *200 Ipm
JIFFICULTIES UUE TO LEARNING PROCESS AND LHSTRUMENT CaDSE-
CHECKS .
[ AMPL TUDE T FEFICH [ GEMPING 1 [ AMFPLITUDE I PERITD I GAMPING 5
= ERQ | I ! [ LR e —]
[ 2ERD | . [ t ZERC ] HIDE RATE ]
[ 3CURCE T DECREE o SO4RCE DEGREE ]
L 1 . . ]
| — I - |
SMALL ELEVATOR AND POWZIH LEVER F.L.D. EXGLTER IN THE FLARE. THE SHCORT PERICY SEEMS WELL DAMPED AND OF MODEIATE FRE-

£OR 207

BANKED TURNS

QUENCY.  Hok i, T FHUCC LU HAS A FAIRLY WIGH FAEQUENGCY
(13 SECS. APPROK.) sMD THIS CAUSES SOME P.1.0. TENDENCTES

ESPECIALLY IK TJHBULENCE,

SMALL
SLICHUT

]
D FFIZJLTY]

intercer* & walml track] Inlermedmte trock Final Trock linlercepl B 11t ol frack,  Inlermemate Track Final irack |
Shae palh | Locoheer [Glide poth | Locaieer [Gide path| Locaire- G.i5e poth [ Localizer [Gide patn [tocolazer Ghd_ew‘glf_nc_ali_zg_r{
HONE NCNE NONE WINE | SLIGHT | §°IGHT SLIGHT | SRICAT *§LIGHT | >SLIGHT |MIDERATE [FDDE3ATE |
S00D CUOD_ [GUODI ALY [BI0D/FAL A [U0UD/FS 18 [GOODFA SR TALR FAIR FAlR S00D GCon FATR
Aﬁl\juDE
WENT HTGH AT 250 FERT FUR HO APPARENT REASON, AVERSGE L PERFURMANCE SEEMZD GOOD. HAD TO WORE KEASONABLY
MATE U5 IESCENT ON CLIDE PATH #a% 9501000 v MIN.  SUS PG AR BT ALWAYS AHLE O GET BACK ON TRACK., SEEMED T0 BE
SIND SHESR WITH GRADIENT aT 300-330 7 SAUSED ME 10 4% LAUCE EFFECT OF THRUST 4AVER CONTROL ON PITTHIMG MOMENT,
HLCH.

LD FFICY

i

SMALLMCDERATR PITUS-BRAVE P. L. EXCITED AT TUUZI DOWS,

CRaRAZTERISTICS

VERY LITTLE TUR3
REASUNABLE ATTITUI
THIM,

FONSE.
STIFFNESS, 2UT DIFFICINT

ES PETUH-IMEAVE Po1.0, TENGENCY AT TOEOH [0

247

[ o

[ FALE,

DIFF\CUJ‘!

ATHEPEEN WAS LOW AND LZVELTED OFF HIGE,

NONF

COOD PITCH DAMELNG AND GUOD HEIGHT DAMPING,

ACY TN PLT.u., PROBABLY LME TO SHORT PUUGOID
G T, EDWEVER TS POSITIVELY DAMPED,

BrRIOD,



CONFIGURATION  1-2N WIND[knets) CONFIGURATION  L-2N WIND (knotst CALM
FLIGHT NUMBER pz-3 WIKD SHEAR SHALL FLIGHT NUMBER 51-7 WIND S-EAR NEGLIGIBLE
PLOT & EXTERNAL TURBULENCE MODERATE PILCT EXTERNAL TURBULENCE LIGHT
P DT-RATING [} PILOT -RATING B
CHERACTERISTIC FOOTS [ 10 | g | _gaz | .541 | CHARACTERISTIC ROOTS [ ™y 1y — o |89t | sex |
ILAIRCRAFT RESPONSE TO CONTROL INPUTS
ELEVATOR _ THRUST LEVER T "ELEVATOR ) . THAUST (EVER _
CONTROL SENSITIVTY BE® 23 irod sec)fin| Z87=1L,3 i1t /secn) Mg =75 lead sec? ihmf 287 =13.0
Imtial 1 Fono: mhor ] Finol ntal H Firal iroval
RESPONSE SATISFACTORY | TOU GREAT | SATISFACTORY | SATLSFACTORY OO SMALL | SATISFACTORY | SATISFACTCAY | TGO GREA
2 EASE OF MAINTAINING DESIRED VELOCITIES

Cong fudinai velocidy (1451

Verticsl iglocey (h)

Longitud nal_wetocity {[A%] Vernical velgorly (AT

VNE ] IMC.. ] imE
N

FLIGH™ CONDITION vme ] aac _IMT ¥MT ] _IMC ] IWT vMt | 1mC M
TURBULENCE | oot | ouT ] aut | odT | N auT

OFFFICULTY GREAT LREAT GREAT MODERATE | MODERATF. | MODEKATE

MEXIMUM UNDESIRED FLUCTUATIONS 12 knots) ERDT) Tpm, + 10 knols

COMMENTS
CAUSTNG ALARMING EXCHRS LUNS [N
ATRSPEED, 3LTMG REVERSED, SERM

3 RESIDUAL OSCILLATORY CHARACTERISTICS

THE PITUHING MOMENT WITH AIRIPES

WAS 1K TUE UNSTARLE SENSE,
ATTITUNE. E TRIM WITH
EP VERY STHANGE.

out N [+I% out TN
VGDURATE | -PODEAATE|  GREAT | >SLIGHT [WODERATE | GREAT |

300 i

COULD NOT TELL WMAT THE PROBLEM WAS, DID ROT FEEL LIKE
AACKSIDE DF POWER CURVE as DID FREVIOUS MODEL (R1-1),
STICK FELT AS [F TT HAD BOB-WEIGHT EFFECT. T QOULD NOT
CONTROL AIRSPEED VERY WELL.

ZMPLITUDE | FERIGD I DAMBIRG T ANP.ITUDE 1. . _PEROD TCEMFING T
P Ch N L [ ] ZERD . }[ ) _ _
HE AVE o T i
SOUREE } OEGAREE i SOURCE ) DEGREE o
ExC-TATION i o T
COMTACL - HE . 1 B — R T
COMMENTS A SIMFLE PITCH ATTITIOE BIVERGENCE W < OWIR-RTOING PITCH AT FIRST APPTARED TO BE OJ.K. (le. DAMPED SHORT
FRATURE. BOAIOT BUT 1 “AD A LOT OF PIFFICULTY TRIMMING AS 15 GEN-
ALLY TAUE WETIH A KEGCATIVE STATIC MARGIN,
4 CHONZE IN THRUST REQUIRED FOR 20° JAN<ED TURNS

CAANGE REQUIRED-
EASE OF COMPENSATICN

“ODERA -
FICJ__T ~

COMMENTS

S FLIGHT PATH CCONTROL

INIERATE /1,4
MILERATE - GREAT JIFFICULTY

CODON'T ANCW BUT DT ALMOST SEFMED AS THOUGH T NZEDED LESS
PEZ IN TUANS THAN IN LEVEL FLIGHT.

Infercent B mifo” track] _Intermediate trock Final_1roch_ [rercegt B b track] nfermediate track Finai irogk 1
Ghde path | Localizer |Gi.de palh | Localirer [Ghde poth | _vcalrer | Ghide path] .cce'izer [Gude patr: Lacohepr | Ghde pn!hl_ Locor per
GIFF CULTY SLAGT | SLIGET | MUIRKATS | SLIGHT | MODERATE | 5LTGHI MIDERATS | MODSRATE | GREAT GAEAT GREAT | GREAT
PRECISION MALR GIOD [Fa Lk iunon PooR/FATR FATRSOCD | PAIR | FALR FaTR PALR [VERY 2003 [VERY POOS [VERY POOR VERY POOR
M:NIMUM ACCEPTABLE BREAKOUT ALTITUDE
IF GREATER THAN 200 FEET 790 o
COMMENTS AS PR 4OARWE L WHEN AIRIPEED [NCKEASED (FuPECTALLY) L MAD GREAT DLFFICULTY
IN REIUCING 1T AND THEN L DSUALLY OVEIOONTRDV.LED AND GOT
™0 LK. uHI 15 MAS JCZUKRING MY RATE OF DESCENT
5 i AND HFNCE GLIDE 5LOPZ TRACKING WAS VERY POOR.
6 BREAKDJT AND FLARE
EASE OF ARRESTING RATE OF OESCEN® SLIGAT HFFICLLTY) NOME /S LT
FRECISISN OF ATTAINING TOUSHOOWN FONT _ salz - Fala

COMMERTS :

T ZONTROL TICHWIQUE

COMMENTS F CIFFERENT FROM
LaS wITH ZLEVATOR AND
VERTICAL SFEED WITH THRLST
LEVER

8 LATERA|

DIRECTIONA . CHASACTERIST S

FINGL  ASSESSKENT SHALL

9 LEAST OBUECTIONABLE FEATLRTS

12 MIST OBJECTIONABLE FEATURES a3 Pik +

100

NV SCELLANEGUS

EXTFINA' TURBOLENGE AFOOMIHG

248

WO DECITLATCRV TINDENGY.  PRECLSION OF ATTLTUDE SEEMED .%,

41A5FEED CONTROT. VERY PO02.  OR SMALL CHANGSS IH PLTCH
NITITUBE, THE AIRSPEED SEEMED TO DIVIRCE,

THLS WAS A JIFFICULT GONFLGURATEION TO FLY ON FINAL APPRDACH
AN'Y [ COULD MOT BE CERTALN ABOUT WHAT WaS ACTUALLY CAUSING
THE GLEFIGULTY.



CONFIGURATION  1-3P WIND{xnots) 5 CONFIGURATION 1-17 WING tknots) 13

FLIGHT NUMBER 1l4-1 WIND SHEAR KEGLICIELE £LIGHT NUMBER 36-1 WIND SHEAR SMALL /MODERATE

PILJT Y EXTERMAL TURBULENCE NECLIGTBLE PILoT L] EXTERNAL TURBULENCE MODERATE

PILOT-RATING 7 PILOT-RATING /2

CHARACTERISTIC ROOTS ozt | 4w | -3t ;. 36t | CHARRCTERISTIC ROOTS | 4 o2 | 40 St | M1

| AIRCARAFT RESPFONSE TO CONYTROL INFUTS

[ ELEVATOR TRRUST LEVER ‘ _ELEVATOR O TARUST LEVER |
CONTROL SENSITIVITY TMgg =35 froa/secZi/n) ZRT = 1T, (e FseDAn [Mgg = .4 trad/sec? )fir] 27 1114 (11 /5e e Win

I Imiigl Final brotial Finol “ [ __initwl Fingl § [ Finai
RESPONSE - [T SATiSTACTORY | 0D CREAT SATISFACTORY | SAT1S -ASTORY SATISPACTORY | SATISFACTORY DT ASSESSABLE | ROT ASSTSSABL

2 EASE OF MAINTRINING DESIRED vELOQITIES

Longiluginnl_velocity [1AS) Vertcal wElocily (AT 1 R 1ung.ruumm velocity (LA Vertical welocy (B

FLIGHT CONDITION. YNCT INC ] TMC VMC ] imc ™ML VMC IMC TME VMC 7 IMC__T TMC
TURBULENCE auT 1 ouT QuT N [Cout_ [ our _ 1] VT S T T
DIFFICULTY SLIGIT JATDERRTE | GRe st TIORE GUERATE FODERATE > HONE > Nt‘JNF > NOHE FSLIGAT 1 » SLIGMT | >SLIGNT
MAXIMUM UNDESIRED FLUCTUATIONS E34 knots) £ 00 “Tpm knats) _ £ 300 fpm
COMMENTS DUPSTELTY DUE 10; TOUHULERCE CORTINUALLY <SROCKTN NeSE TAT TO CTOSELY MONTTOR BITCM ATTITUDE TO YEEP VERTTCal

ARDUND TH PITCH AIKSPEED CT OF HIRMAL POV T M YEUICTTY INIJER CINTROL JUE T WHAT APPEARED TO BE HIGH

ME COMMAT (TNCREASE [N aTRSPEED INCRIASES NOHMA SFRCE ) a1 RSPERD -~ VERTLCAL VELOGITY COUPLING ANDI PERSAPS TO TUE

FITCH CONTROL "IDJSEY ATTITEDE ICHTTHAQUSLY NCHEASES VIHTICAT, DAMPING CHARACTEALSTICS.
WITH SMALL ULT -NP-TRIM FL ik,
3 RESIDUAL OSCILLATORY CHARACTERISTICS
__AMPLITUGE ; 1 DAMFING MF‘LIT.JDE ! PERIOC _ __
PITCH e I ] :
HEAVE ERQ ] L ]
SOURLE . JEGREE SOURCE ; CEGREE

EXCITAT ON ]
CONTRO:. 1 _ 0
COMMENTS

4 CHARGE IN THARUST REQUISED FCR 20° BANKED TURNS
CHANGE REQUIRED

ERSE 07 COMPENSATION

FFCUL

COMMENTS

ATASTEET REMATNHD AT i fNOT!
VHOAROBEMS TXPECTE

5 FLIGHT PATH CONTROL

S TH 130T M
1 TROM ATRSPIE

TAIL NOT TEARNT AMOUNT REN]IARD,
AS THRUBT CDE WHL'

USED ENUINE MaMNIFILD

STIM,
! L HOLDING ATASPRED FRECISELY AT

ll"fer:ept 8 ninal frack. _infermediaie track Final_frazk ) iriercept @ mitio” irack] Irfermedinte frock | Final_trock
ide path | _ccalzer [5ide patn [ Locolizer [Gude poth | Localrer Glde pa-h| Localizer [Ghde pafh | _oralize- | Glde path| Locoheer
BIFFICULTY . g r |

F SLIGHT “EST SLTHT fqone ST LY KONE SLIGHT > BONE SLIGHT | sLIGHT
PRECISION . F. o |

Fate FAIR GonD | B 2 aln IR FALR L0n ¥ALe e PATR oD |FaTR 'eoop FALR 600D)

MINIMUM ACCEPTABLE BREOKOJT ALT:TUDE
-F GREATER THMAN 200 FEET o 5
ZOMMENTS ARSPERD AFFECT N GLT0E SLIPE ©AYE 1EORT ALRSPEED CONTHOL T'W1 PEMANDIKG.

ATTITLRE BIT
RN TOR TN

TCILTY DL

£ BREAKQUT ANC FLARE

TH0 M Tiy

FOALL OTHER AARAMETY 1S

EASE OF ARAESTMNG RATE OF OESCENT i

GIFAZLLTT|

PRECISION OF 4T TAINING TOUCADOWN PCINT E R il

COMMENTS WENT SURPRTSING'Y WEL

-4

CONTROL TECHNGUE

COMMENTS IF CIFFERENT FROM
[AS wiT~ ELZwaTOR anND
VERTICA. $PEED WITH ThRUST
LEVER

8 LATERAL DIRECTIONA_ CRARACTERISTICS

EFFECT ON TINAL ASSESSWENT  NONE

[l

LEAST OBUECTIONABLE FEATURES

0 VST OBJECTIGNASLE FERTURES  pirgy pe-gTi
AT4SFRED F
LY ING,

MISCE_LANEDUS

249

[ BEnaTE T _ B FFICULTY]
& <o |
NCTCTATN GF WHAT T 0. HAD TD VAINTAIN §PRED, BLT
JFFIG.CT T FIEVENT PITCUIHG THE NOSE . W-TC'l [ DLD AT
SUDCWN L INDUCTNE A VERY H[52 BIT MOT IIKSAFE VERTICAL
CEIETTY ST FRIDR 0 TONCHTNWN,

STARTED WIT? CONVENTIONA". JONTROT TRCMNINUT RIFT T
CHANGED T0 CONSERYATTVE MOXTURE NP METHIDS JS1HC 4 K¥ITS
TUADRIUST VEATTCAL VELOCLTY AR GLIRE PATS CONTROL.  “LLDR
SLOPE TRACKTNG 0.0, BUT 3HECISK PITCY ATTITUDE - AITSPEED
CONTROL TOO TERTHS

N

INE

T ATRSTTED - T I SFLED oY
TARCE TIME CONSTART N POWTR LEVE

LING EFFEDT,
ThT..

APPARENT

STHELAR T 415-3N PLOWK PREVIONSLY AND SU
OVOIT DSEN stk LEARNING CZ PERSORMANCE WIT™
CMUOCT AETTE R,




L AIRCRAFT RESPONSE

2 EASE OF MAINTAINING DESIRED VELOCITIES

CONTROL SENSIT/VITY:

RESPONSE :

FLIGHT CONEITION:

TURBULENCE

DIFFICLLCTY

MAXIMUM UNDESIRED FLUCTUATIONS

COMMENTS

10 CONTROL

CONFIGURATICN 1.3y
FLIGHT NUMBER 107-1
PILOT A
PILOT-RATING  Bl/2

WiND(knols)
WIND SHEAR
EXTERNAL TURBJLENCE LIGHT

EHARACTER-STIC ROOTS Dz 164 | -.03lr | L5681

INFUTS

CONFIGLRATION  1-38 WIND (knots) CALK
FLIGHT NUMBER 92-7 WIND SHEAR SMALL ‘MODERATE
PILOT & EXTERNAL TURBULENCE NEGLIGIBLE

PILCT-RATING  gp

CHARACTERISTIC ROOTS 1 o, 4 161 m

vaTOR

BE=.25 (-od/sec?)/m| 287 =11, it fsectin
Iailil Final ln-lml_k Final
| SATISTAGTORY | 700 GREAT | sausmm&x__i Sﬁiéﬁ

THRLST LEVER ELEVATOR - THEUST LEVER
9 s =25 (rodfaec? /2873119 1 /s2ctin
Inilia Fingl Inilial Fanat
3 Y. GAEAT SATISFAGTORY | SATISFACTORY

Vertical veioCily (R

Corqiiugmal veiocity (1AS] |
VML M VMC 7 ImMe [ [NC

[ Tongiludinal velociy 1TASY | Verlical velocity 101

VRC_ 1 1MC F VM TMC TME |
_Lur | oaJr N QuT auT N

OuT our ] v ]
" A
o x0.  lem

TUABUYLENCE BOUNCING NOSE AROUNT SEVEYLY
PTTZH
CONTROL “S1NEPY',  POWER CMANGES WITH AIRSPEZED VERY BOTHER-
SDME AND CAUSED REAL DLAFIQULTITS STAYING 0N AIRSPEED AND
VERTICAL SPIER DURING APPROACT.

DT SVICULTY DUE T
PITCHING WITY CUANGS OF VERTLCAL SPEER ROTHIRSOME.

3. RESIDUAL OSCILLATORY CHARACTERISTICS

4. CRANGE

o

PiTCH
HEAvE

EXCITATION
CONTROL

COMMERTS

N THRUST REQUIRED

CHANGE REQUIRED
EASE OF COMPENSATION

COMMENTS

FLICHT PAT™H CONTROL

DIFFICULT Y

SRECISION

MINTIUM ACCERPTABLE BREAKIUT
IF GREATER THAN 20C FEET

COMMENTS

BREAKOUT AND FLARE

EASE OF ARRESTING RATE OF DESCENT

PRECISION OF ATTAINING TOUCHDOWI

COMMENRTS

CONTROL TETHNMIQUE

COMMENTS ' DIFFERENT FROW
Fas wTH ELEVATOR AND
YERTICA. SPEED WITH THRLST
LEVER
LATERA . DIRZCTIONAL

EFFECT ON FINAL 4SSESSMENT

LEAST OBJECTIONABLE FEATUI

MOS T ORJECTIGKAALE FEATUR

WMISCELLANECUS

= B
10 £300 ftpm
FEELS LIXE A LOT OF CAGSS-CULPLING. PARTTCULARLY AIRSPEED-

YERTICAL VELOCITY TNTERACTION AND POSSCBLY NEGATTVE BITCH-
ING MOFENT-AIRSPEED LNTTRACTIONW.

knots

[AmPoriucE ] FERIDD T " DAMPIRG Eﬁmwuz [ PEROD [ GaMPING
ZERD . ; — . —
ZEL0 [ ] T

; SOURCE _4:; DEGREE - SQURCE T 1T " DEGREE _

\_—_ —__ ‘ + I —
I . o T !

FOR 20° 3ANKED TURNS

FFICLLT Y

ntercept & n ol frack| Inlermediate frock Finai_trock

Ghide puth Ghde potn| .ocalzer
h"ill!‘].} L
i POGK ) FAl

IDE,

FO0,

ALTITUDE

500

BECTICN 3 alweey

N POINT

s ’_F'ﬁ@

CHARATTERISTICS

SMA T,

RES

ES INTE TN
: [N
SPETD T LRLNFASE )

Ly, FenTane

QUL BE AN UNDERLYING PITCNING OSCTLLATION,

PTTC1 UISTURRANCES,

SEEM TQ BE

- BIFFICUTY]

WL SPEED PRECISELY AND ALTITUDE CONTROL IS

ercept B nihol lrack] Inrermed ofe frack Final track

Glide path[cocalizer G..de path | Localirer | Gage paih
DERATE * o] 11 MIDERATE
FALR FALR

e

S=TUNE T STAY «3¥ LOCALI Rk DUE T DISPLAY DEFIGIENCY.
GLIJE SLOPE CONTRCL POOR DUE TO ATRCRAFT CRARACTERISTIRS
AND PROBABLE TAILWIND, 1400 F.F.M. DESCENT RATE REMILRED
ONCE - FEAN 510 F. P M

LT DFFICLLTY
SALN

NMifD T HOLD SPEYD PRECISELY ANR WOT T FLATE.

L INPUTS WZIRE USED TS RESULTED

NHE

LARLE JOSS-0F - IIGHT WiTH BECMEASTNG SPEED, ATTUTLDE, SPEED.
AND WETGNT ERRORS WERE DIVERGENT, SEEMED TO BE A LARGR
NEATIVE EFVECT ©F PITCUING MOMENT DIOE T RWARD SPEAL.

NIED T PAY CLIUSE &
EtES mIcyLy,
ALSO N TEADTNG

NTLON TO PITCH ATTITIDE 45 17
HEED BETTER PITC ATTITUDE DISPLAY,
E¥300 TNFOIMATEON W JISPLAY,




CONFIGURATION  2-2PL W-RDiknots! CONFIGURATION  2-2PL WIND (knots! CALM

FLIBHT NUMBER &7-1 WIND SHEAR NEGLIGIBLE FLIGHT WUMBER 94-1 WIND SHEAR SMALL

P.LOT IS EXTERNAL TURBULENCE NEGLIGIBLE PILOT B EXTERNAL TURBULENCE NEGLIGIBLE
FILOT-RATING 7 P.LGT-RATING  BE

CHARAGCTERISTIC ROOTS [ po ) T gy s ]_1_37 | CHARACTERISTIC RCOTS 381 4B .37

L &IRCRAFT RESPONSE TQ CONTROL INPUTS

AT THRUST LEVER EVATOR THRUST LEVER
CONTROL SENSITIWITY frodfrec?)in) FBT = (1 7secBn 8y - {115ec21hal

: ! BE ©_¢ (rad/sec? 1fin

Tt Finai Final T Firal

RESPONSE : SATLSTACTORY SATI3PAGIORY | GATISFACTORY SATISFACTORY | SATISFACTORY | SATISFAGTORY | SATIGFAGIDAY
2 EASE OF MAINTAINING DESIRED VELOCITIES
Longitudinal velacty [TASH Verlical vefocity Th) Longituginal velocity [TAS) Verticol veloc Ty 1R T

FLAGHT CONDITION. VNG TME TMC VT TMC T™E YME 1MC TMe VT TMT TMT
TURBULENCE 0T our N b ouT ouT [out quT i aut oyt N
OIF FICULTY HT | HODERATE | GREA NONE, SLIGHT | SLIGAT __SLIGRT | SLIGHT SLIGHT NONE SLIGHT _| SLIGHT
MAX MM UNDESIRED FLUCTUATIONS £5 knats; oLk, fpm L 8, =2 knots) - Tpm
COMMENTS THE HOSE WAS IN CONSTANT MOTION DUE Tu THE LIGRTLY DAMPED, DIFFICULTY DUE TO PITCH OSCITLATION AND TURBULENCE UPSETS

MODERATE FREQUENCY OSCILLATION EXCITED BY BOTH ELEVATOR IN PITCH.

AlR-
L

AND TURBULENCE, ALTADUGH THIS D10 NOT PRODUCE LA
SPEED CRAWGES A DEFINITE DISCOMPORT OF NOT MAVING
CONTROL OF AIRCRAFT MOTION PREVAILED,

3 AESIDUAL QSCILLATORY {HARACTERISTICS

AMPL:TUDE . DAMPING __AMPLITUCE FERIDD DAMPWG
PITCH . E SUATLYDDERATE _ LONG_(10 SEGS)
HEAVE - ZEd0 /SHALL,
__SOURCE DEGREE ] OUHCE T OEGREE
EXCITATION ELEVATOR URB E EASTLY . IHENOWH . EASILY
CONTRAL __ELEVATOR 1  EFFECTIVE ] EIEVATGR EFFECTIVE

COMMENTS AS PER BECTION 2 ABOVE. WEAK OSCILLATION THROUGH ABOUT 4 DEGREES NOT BOTHER-
SOME AMD QMLY ROTICEABLE BURING TIGHT TRACKING TASK
APEROACH.

4 CHANGE IN ThRUST REQUIRED FOR 20° BANKEC TURNS

CHANGE REQUIRED: Y B
EASE OF COMPENSATION. Wo . DFFICULTY CIFFICULT ¥

COMMENTS

5. FLIGHT PATH CONTROL

inrercegt & wmihial teack| Inlermediate trach Final frack ) Intercept B initiol track]  Intermeciate irock Final track

Lide path j Lacoarer [Glde path| Localizer 1Glde poth [ Locol zer h| tocalizer |Glde path [ _ocolieer | Glde poin] Lacalizer
DIFFICULTY - - .

WONZ BoNE {_SLIGHT il SLICHT SLLAGAT AT SLIGHT. SLLICHT
PRECZISION i H

NS COOL G9D FAIR 1 FMIR |

WMIN'MUM ACCERTARLE BREGHDULT A TITJSE
If GREATER THAN ZOD FEET
COMMENTS. AS PEH SECTION 2 ALOVE. DIFFTCULTY DB TO CPOSS-CHEGK REQUIRED TO CONTROL PITCH

ATTITUDE UPSETS CAUSED BY OSCILLATION AND TURBULENGE,
SOME WIND SHEAR WAS ALSO PRESENT,

€ BREAKQUT AND FLARE

ZASE OF ARRESTING RATE OF DESCENT v MG DERATE DIFFICULTY
PRECISION OF ATTAINING TOUCHDOWN POINT C FALR 1
COMMENTS STFFICULTY JUB TO:

L. PTTCH DSCILLATION WHICH TENDS TOWARDS A P.I.0. NEAR
GRIUND, ESPECTALLY WHEN POWER CODRLINATION 15 ATTEMPTED
AS WELL.

LAKGE TRANS IENT WHICH ©CCURRED WHEN THE BLIND WAS

B RAISED (PAOBABLY 1N MIDDLE UF & PITCH ATTITUDE REVERSAL
7 CONTROL TZCHNIGUE AT THIS TIME).

COMMENTS IF OIFFERENT FROM
LAS WITH ELEVATOR AND
YERTICAL SPEED W.TH THRUST
LEVER

8 LATERAL ZIRECTICMNAL CHARACTERISTIZS SHALL HOHE

EFFECT ON FINAL ASSESSMENT

9 LEAST CBJECTIONABLE FEATURES

10. WOST OBJECTIONABLE FEATURES A3 PER SECTION * ABOVE, PITCH OSCILLATION DURING i, M.C. PITCH SENSITIVE TO TURBU-
LERCE. TENDENCY TO P.7.0. NEAR GROUND, HAVE TO SMOOTH
TRINGS OUT AND THEM RULD IT. SOME AIRSPEED - VERTICAL
VEIDGITY COUPLING MOTTCEARLE,

MISCELLANECUS
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CONFIGURATION  2-2PL WINDiknots! 3 KHOTS CONFIGURATIQN WIND {knott]
FLIGHT NUMBER 104-3 WIND SHEAR FLIGHT NUMAER WING SHEAR

’ PuOT c EXTERNAL TURBULENCE PILOT EXTERNAL TLRBULENCE
FILOT-RATING 4 PILOT-RATING

CHaRACTERISTIC ROOTS [ 380 T8 | -1.37 CHARACTERISTIC ROOTS T _j

I AIRCRAFT RESPONSE TCO CONTROL INPUTS

ELEVATOR ,M___ELE.\LALC‘L THAUST LEVER

CONTROL SENSITIVITY: SE-. 25 {rad/gecti/in 3 % (-ad/sec 1 AnfZut ® (11/5ecEVin)

ntiof | Final Indial | Fanal initial inal
RESPONSE TO0_ SMALL T60_SMALL L —

2 EASE OF MAINTAINING DESIRED VELOCITIES

Longiuanal velogidy [ [AS] Wertical velocily (N Lorgifudinal_velooify (1451 Verlical velocily (A]
FLGHT CONDITION VMC_ | IMC Mc VMC [ TMC ] (MC [ ¥ME | iMc ] THC vME T TME T IMC
TURBULENCE [ out NI ouT cuT N ouT QuT N §ouT _ouT N
DIFFICOLTY SLIGHT | MODERATE| MODERATE[ NONE SLIGHT SLIGHT i
MAXIMUM UNDESRED FLUCTUATIONS £ knols fem, hnats] ftpm

COMMENTS HARD TO CHECK SPEED CHANGES SUFFICIENTLY DVICYXLY. 10W
DAMPLKG AND RATHER LOW GONTRIL POMER.

3 RESIDUA,. OSCILLATORY CHARACTERISTICS

L AMFLITUDE _PLRIOD | CAMPING ! AMPLITUCE [ FERD [ CAMPING
PITCH SHALL 1ANG . LOW ) + _—J:

HEAVE i ] !

SOUACE : DEGREE i i SOURCE } _ DEGREE
EXCITATION ELEVATOR/ TURBULENCE EASILY L — —.
CONTROL ELEVATOR EFFECTLVE - )

COMMENTS RATHER SiOPPY "ONGLTUDTNAL HEHAVIOUR,

4 CHANGE IN THRUST REQUIRED FOR 20° BANKED ToRNS

CHANGE REQUIRED NEGLIG1RLE S ———
EASE OF COMPENSAT:ON DIFF CuLTY DFFICLATY |

COMMENTS

5 FLIGHT PATH CONTROL

Intercept B onital trock| Intermedicle track Final trock Intercept B initial drack] Intermediole lrack Final trock
lice poth | ~acalirer [Glide path | cocolrer | Ghde poth | . oeolzer | Glide path | Locolizer [Ghde Enrr_ﬂr Localizer | Glide poth] Locoieer
FFICU

DIFFICULTY w0 wokE | sticwr | sowe | MODERATE | Siigwr
PRECISION !

i _6oso FATR GROD Goan FALK GODD ___J
MINIMLUM ACCEPTABLE EBREAKQUT ALTITUDE
IF GREATER THAN 200 FEET | —
COMMENTS WST ABDUT 10 EMOTS TN MAINTAINING CLLDE PATH OM FINAL,

AT RECOVERED IT DURTING THE FLARE,

& BREAKQUT AND FLARE

EASE OF ARRESTING RATE OF OESCENT i_ NC: DFFIZULTY}
FRECISION QF ATTAINNG TCUCHDOWN POINT 0D ___j I[ AFRELTY
COMMENTS :

T CONTROL TECHNQUE
COMMENTS F CIFFZRENT FROM
[AS wITH ELEVATOR AND
WERTICAL SPEEL WITH THRUST
LEVER
E LATERAL DIRECTIONA&_ CHARACTERISTICS

EFFECT R FINGL ASSESSMENT FONE

9 LEAST CBJECTIONABLE FEATURES

10, MOST OBJECTIONABLE FEATURES — LONGLTUDTHAL BERAVIGUR LAGKS CRT3PWESS, (HEAVE
BEHAVIOUR ND PRDBLEM},

i1 MISCELLANEQUS IF PITCH BEHAVIOUR WRRE & BIT MORE POSITIVE THIS WOULD BE A GOOD
MODEL. RELEVATOR VDRCES WEKE L.
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CONFIGURATION  =-1P1,
FLIGHT NUMBER 1l0-2
PILAT

PLOT-RATING

WINO{knols5!
WIND SHEAR
EXTERNAL TURBULENCE

+.024# | 300 -.30 -1.66

13 KNUTS

A
Bl

CHARACTERISTIC ROOTS

WND {knots! 5 ¥NOTS
WIND SHEAR SMALL
EXTERMAL TURBULENCE NEGLIGIBLE

CONFIGURATION 4-2PL
FLIGHT NUMBER 82-2
PILOT

PILOT- RATING

CHARACTERISTIC ROCTS [} 0700 | 7y L1

720

-1.66

I AIRCRAFT ARESPONSE TC CONTROL INPUTS
EL.EVATCH TARUST LEVER FLEVATOR THRUST |EVER
CONTROL SENSITIVITY 3£ 13 (rogfsectiin|Zp=11-9 1F1 /sectlin Af =23 fradZzec? 1/ | Tap =17 (11/5ec2)ing
In Lial Final [ il Final (nilial F gl Tnitra’ Final
RESPONSE [ SaTTSFAUTORY | TOO GREAT SATISZACTORY snmsp CTORY [SATISFAGIONY | SATISFACTORY | SAT1 FAGTORY | AATISEACTOAY
2 EASE OF MANTAINING DESIREQ VELOCITIES
Longifudinal yelacity [1&S) “Longitudina! velocity (1AS] vertical veocity (RT__ B
FLIGHT CONDITION VIE THE IM_] VMZ TMC [ TMC
TURBULENCE cu1 aur auT guT _ 1T |
CIFFICULTY EAT 4T |MODZRATE | MODERATE |
MAX:MUM UNDESIRED FLUCTLATIONS | 5 T g knats|[ o G, -0 %hoty
COMMENTS THE DESIRED PITCH ATYITGDE ZCULD NSVER RE FOUND FOR TONG. DIFFICULTY - CAUSED BY AN UMDERLYING PITUHLIMG DSCILLATION,

THE TURSBULEN AND THE ENOARMOUS RESPONSE TO ELEVATOR
CAUSED A GREAT WORY IDAD TN CONTROLLING PITCN ATTITUD:.

3 RESIQUAL OSCILLATORY CHARACTER STICS

REACHED 1300 #,P.M, ON DESCENT AND ALTHOUGH 1T WAS MEEDED,
MOT SURE HOW 1T AROSE,

TAMPLITUBE _ CEROO DAMPING T AWPTUDE _PERIOD _DAMFING Ny
FITCA MIDZRATE LONG — NEGATVE _ T SMAlL/MODERATE LGNG (10 5ECS) "TIERD
WEAVE N l ] . SMALL [ 1aNG ~ 1 ZERD i
- SQUARTE DEGREE_ | ! . SEQURCE - DEGREE T
EXC TATION ELEVATUN, TuRBULENGE ? EASILY 4 UNANO! . £ .
CUNTROL SLEVATOR EFFECTTVE T ELEVATOR EFFECTIVE
COMMENTS THE OSCTLLATION WhE SEEN TU BT DIVEAGENT HY LETTING IT VERY BOTHERSOME T HAWF T0 CONTROL TAE OSCTLLATION,
BUTLE UR FOR ABOUT THREZ CYULES.
THROUGHOE! EVALUATION OSCITIATICN WAS FRESFNT
4 CHANGE '~ THRUS™ RECURED FOR 20° BANKED TURNS
CHANGE RESUIRED — J—
EASE OF COMPENSATION NC OFFIZJLTY " _DIFFICULTY
COMMENTS THE AIRSPEED GOT HIGH AND THE CORRECTLON PRALIC IR UNDEKLY NG PITCH DSCILLATION EMANDS TOO MUCH ATTENTLON.
LARCE PITON RATR AND AN IINEXPECTEDLY LARLGE NDSF-
ATTITHDS .
5 FLIGHT PATH CONTROL
Inlercepl B i tial track  'rtermeduate track | Fnol_trock Intercep’ B mitiol Irack] [ntermediate track Final trach
Ghde poth | Localizer |Ghide pat vogoheer |Glide path | Cacalizer Glde path| Locehizer |Glide path | Local rer | Giide peln] Lacalizer
|
DIFFIGULTY SLIGAT MIDZRATE SLICHT MOUERATE LIGHT MINERATE .:'LLGAHT | 5L SLICHT SLIGKT SLICHT SLIGHT
FRECISH
ECISION Fali_ |VERY PODR|  FATY FATH ALK 20k FATR FAIR SALR AL GAaD GO0
MIN.MUM ACCEPTABLE GREAKCUT A_TITJDE
(F GRERTER THAN 200 FEET A0 B
COMMENTS TIGHY CONTIGL OVER 1OCALIZER AND GLIDE SL0OPS JHROIS WAS LREATER DIFSTZULTY WAS EXPIRIENCED WITH THT TOCALISER OV
NECESSARY T) CQETAIN 4 "'WATR™ PERFORMANCE, KESULTTHNZ [N THE FIRBT “ATF OF THE APPRQACH DIUHRING S-TUINS. THIS WAS A
TOD HIGH & WORK D, PREOCCUPATION WITH BITCH TLSPLAY CROSS-CHECK PROBLEM WITH NOT ZHOLGI HEADTHG
ATTITUDE CABSZD THE WEARY BWOR" LOCALIZER INTER . THRMATION
& AQREAKOLT AND FLARE
EASE OF ARRESTING RATE CF DESCENT 0 DEEICULT Y] SLIGNT QIFFICULTY,
FRECIS.ON OF ATTAIN.NG TOJCHODWN PONT [ Falr/coon — FAam
COMMENTS UIFFICCLT T LOLD A RSPERD. AT 75 FEET NCTLCED TENDENCY
10 PLARE. FUSHED NOSE DOWN 44D VBALLOONED", UPSETTING
FLIGHT PATH.
7 CONTRO. TECHNIQUE
COMMENTS IF DIFFERENT FROM
[4S WITH ELEVATOR AND
vERTICAL SPEED WITH THRUST
LEVER
B LATERAL OIRECTIONAL C<ARLCTERISTICS
EFFECT DM FINAL ASSESSMENT  NONR NONE, BUT STILL DIEFICULT T0 TRIM, NIED SGME BUODER
APPLTCATECN TN 20 DEGRER SANX TURNS,
9 LEAST CAJECTIONGBLE TIATJRES

CoMOST O3 JECTIONABLE FEATURES

MISCEL _ANEQUS
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PLTCA1KG DSCILLATTON DEMANDS TQQ MUGH ATTENTION TG CONTROL
ATTITUZE AND HENGE ATRSPRED., RATT OF GESCEMT AMB GLIDE
Si0PE NOT PAECISELY UNNER CONTHROL.

SERSITIVE 10 TURBUENCE IN PITCH.



CONFIGURATION  19-¢ WING [knols) 10 CONFIGURATION  19-P WIND (knots) 10

FLIGHT NUMBER 115-1  WiND SHE#R SMALL FLIGHT NUMEBER 17-1 WING SHEAR MODEAATE
PILOT A EXTERNAL TURBULENCE NEGLIGIBLE PLOoT B EXTERNAL TURBULENCE MIDERATE
P.LOT-RATING Pi_0"-RATING 8

CHARACTERISTIC ROOTS [ L10e T 44T l a7 T -.BI_J CHARACTERISTIC ROQTS S0 | Ledbi ] I -.alJ

I AIRCRAFT RESPONSE O CONTROL (INPUTS

[ _ELEVATOR TARUST LEVER VATQR THRUST VER
CONTROL SENSIT-VITY: MaE 3 fraassece i EFT-IL. T | sg U (rad/sec? W) £57:11. 1 f5e 0 2)in}
|

rilig: Fino i Irulg) Final Initial | Final Intigl 1 Final
RESPONSE SATISFACTORY | TOO GREAT |SATISFACTORY [SATISFACTORY SATISFACTORY | SATISFACTORY |SATISFACTOAY | SATIGPACTORY |

2 EASE OF MAINTAINING DESIRED VELOCITIES

Longifudiral_velocity (1AS] Verlica velacity LR ! Long fudinal velorify [TAS) Verfical veocily [R]
FLIGHT CONDITION: VMC | ML | TME VW [ iWc ] WMC VMC T METTTTIMC VML | TWC | Mt
TURBULENCE gut_ | ouT N ouT__ | ouT_ | N OUT . ouT | N ouT [ 0uT bW
DIFFICULTY MODERATE | GREAT GREAT SLIGHT _|MDDERATE |MODERATE v, SLIGHT V. SLIGHT V. SLIGHT | NONE | moNE NONE
MAXIMUM LNDESIRED FLUCTUATIONS £10 knols] +100 fpm +5, =5 knots| gk, fem
COMMENTS WOSE CONSTANTLY BOBEING TF AND DOWN DLE TO A DIVERGENT SOME H1FFICULTY WITH SPEED CONTAGL 1N TURNS ESPECTALLY
OSCTLLATION PLUS A LARGE STEADY STATE RESPONSE FROK WITH TURBULENCE IN. FROBABLY DUR TO CHANGING ATTITUDE
ELEVATCR, REFERENCE AT HIGHER BANK ANGLES. ALSO PITCH CHARACTERIS-
TICS REQUIRED GHEATEH ATTENTION TC FITCH ATIITUDE ON
INSTAUMENT CROSS -GHECKS,
I RESIDUAL OSCILLATCRY CHARACTERISTICS
[ TAMPLITLOE PERIQC 1 DaMFING AMPL-TUDE | PERIGD [ DAMFING |
P ICh. [LaRGE IEE NECATIVE o FBHMALL EMEDTIM | Low |
HEAVE [ T _ 1 [zER0 I |
[ SOURLE T DEGHEEW—‘ SOURCE [ DEGREE .
EXCITATION - ELEVATOR, TURBULENCE [ wasiLy | ELEVATOR, TURBULENCE | MoDERATE |
CONTROL [ELEVATOR [ NEFFECTIVE [ELEVATOR [errEcTIVE ]
COMMENTS. TEIS OSCILLATION WAS TIE MATK SOURCE OF DLZFICULTY WOULDN'T MOTIUE 1T OCCURRING NORMALLY (LTKE AN EASILY
CONTKOLLER PHUGOID), BUT IN I.M.C. AND TURBULENCE, THE
EFECTS ARE EASY TO SEE.
4 CHANGE IN THRUST REQURED SOR 20% BANKET TURNS
CHANGE REQU REC: E i MODERATE/SMA™.L
EASE OF COMPENSAT OR EATE GiF - CLLTY, SLIGHT FICULT ¥
COMMENTS FIRST TURN WENT WELL, BUT THE SZCOND AKDG THIRD CAUSED IH 1.M.C. CONDITIONS WITH TURBULENCE, 1T 18 DIFFICULT TO
FROBLEMS IN HEIGHT WOLD, PROEABLY JUE T0 AMCINT OF KOTE FITCH ATTITUDE REFERENCE - NEED TO STABILIZE PITGH
ATTENTION REQUTAZD IN FITCH CONTROL. ATTITLCE L4 TURNS.
5. FLIGHT PATH CONTROL
Intercepl B mitial toack| 11fermedale track Final track Intercept B inihat Irack| In‘ermediote track | Fingl track
Lecalizer [Ghde path [ _ocol per [Glige potn [ Lzcol rar Glide peth| Localizer [Ghae port Localizer . Glide poln| wocolizer
DIFFICLLTY :
| HONE - HONE NONE NONE SLIGHT SL1GHT
PRECISION
o 5008 ©ooD GOCD [ FFAIR FAIR
MINIMLM ACCEPTABLE BREAKOUT ALT.TUDE
IF GREATER THAN 200 FEET T_am ] | ——
COMMENTS THE APPROACH PEAFDRMANCE WAS QULTE GOOJ BUT THE WORKIAD
WAS EMIRMOUS. ALL WENT WELL UNTIL ABGUT 300 FT. WULN THE
WINDSHEAR STARTED TO COME IN TK THE OPPOSITE UIRKCTION TO
THAT OF PREVIDUS TESTS.
& BREAKOUT AND FLARE
€ASE OF ARRESTING RATE OF DESCENT o . CIFEICO_TY ZLIG
PRECISION OF ATTAINING TOUCHDOWN PCINT [ .F:if{'fré‘wu CIFFICULT Y,

MENTS - . o .
COMMENTS SURPRISINGLY, THE PLTCH USCILLATIONS WERE MORE PROWDUNCED

DURING THIS MANOEUYRE AND COULD CAUSE AS MUCH DLFFICULTY
HERE A% WHEK [.M,C.

CONTRO. TECAN:GLE

COMMENTS F CIFFERENT FROM

¢ A LOT OF ATTENTION NG PITCH ATTITUDE WAS REQUIRED A5 A
PAS WITH ELEVATOR AND . y
VERTICA_ SPEED WITH TRRUST RESULT THE AIRSPEED WAS HELD AT 60KTS. SURPRISINGLY WFLL.
LEVER

8 LATERAL ZIRECTICMAL CHARACTERISTICS

FFFECT ON FINAL ASSESSMER" NGNZ NONT

9 LEAST OBJECTIONAZ_Z FEATURES

'WCOMOST CQBJECTIONAR_E FEATURES OSCILLATORY CHARACTERISTICS FITCH CSCILIATIONS

.
I WSCELLANEDLS SHCINE MANIFOLD PRESSURE WAS USED AS A GUE OB THAUST

REQUIREMENTS DURIMG APEROACY
LIt THE MANIFOLD PRESSURE GAUGE WAS PARTIALLY
UOVERED AFTER FLIGST #28 T ELIMINATE THTS CUE,

754



CONFIGLRATION  19-2P1L
FLGHT NUMBER 106-3
PiLOT "
PLOT-RATING 8

WNDIknots)
WIND SHEAR PODERATE
EXTERNAL TUREJLENCE LIGHT

CONFIGURATICN  15-2P
FLIGK" NUMBER 131.2
P .OT B

PILOT-RAT NG

WiND (knots]

WING SHEAR SMALL
EXTERNAL TURBULENCE LIGHT
5/

CHARACTERISTIC ROQTS [ .mz:[ .44l -4l -.al ] CHARAZTERISTIC ROOTS I 1021 | .46t o-A7 J_“al 1‘
1L AIRCRAFT RESPONSE TO CONTROL INPUTS
ELEVATOR T THRLS™ [EVER ELEVATOR CEVER -
CONTROL SENSITIVITY M- 8 trod/secei/m|[ZET7 1L 3 (14 588 iti5ec2)n|
tringd | Fing Initial Fuaal !
RESPONSE SATISFACTORY |T00 GREAT SATISFACIORY | SATISFAGTORY
2 EASE OF MAINTAINING DESIRED VELOCITIES
Langiudinal veloofy [1AS] Verhical velooily (1 Tong fudinal velcily {LAS) Verfical veloc.fy (h1
FLIGHT COMD:TION wC [ MC | IMC VM imec [ IMC WME T IMc ] TMC VRT T IMC T IWE
TURBULENCE - ouT | ouT__ | I cuT out | N oJT | OuT ] quT ocT | TN
DIFF CJLTY SLIGHT | MODZRATE | GREAT SLIGHT _ »SLIGHT | »SLIGHT |
Maxidun UNDESIRED F_UCTUATIONS ~i7, -10 hroils +100, -100 fom +5, -5 +400, -400 fpm

COMMENTS TURBULENCE BOUNCED NOSZ AROUND TOQ MUCH AND THE STEADY

STATE RESPONSE TO PITCH DONTROL 15 5O THORMOUS THAT
STABLE CONDITIONS IN PLTCH-ATTITUDZ (AIRSPEED ARE IMPOSSIBLE

3 RESIDUAL OSCLLATORY CHARACTERISTICS

HEAVE/PITCH OSCILLATION,
TIME CONSTANT OF VERTICAL VELOCITY CONTROL ( =30 SECS)
18 LONGER TMAN THAT OF LONGITUDINAL VELOGLTY,

I AMPLITUDE I PERIOD [ DaMPING [ AWP_ITUDE [ FERIOD [ CaMPING ]
P1CH [zeRo 1 w | | [MOPZRATE, LOHG [ ZERD /oW ]
HEAVE [ zero | [ | TAAGE [ tomg [ ZERD fTOM |
[ SOURCE CEGREE | I SOURCE I T T DEGREE, !
ExCITATICN - { | |
CONTROL - |:"' """" i | ELIVATOR | AGCRAVATIRE i
CIMMENTS 'ALONG FOR THS RIDE’
4. CHANGE N THRUS™ REGUIRED FOR 20° BANKED TURNS
CHANGE REGURED [WEGLIETaE [FEGLIGIBLE |
EASE OF COMPEMNSAT ON [ K DIFFICOLTY, IEd DIFFICUCLT Y|
COMME N TS
5 FLIGHT PATH CONTROL
latercepl B ir.tial t-ock| Intermediote lrack .. Final tracx finlercepl & nital trock( inlermediale trock Final track
. Iide path | Lecalizer |[Glide patr | Locahizer |Gl de calh| Locaheer G de poth Localirer |Glide path [ cocalirer [Glide pofh Locabrer
DiFFICLLTY ey SLISZT | MUDERATE, |MODERATE | MODERATE |SLIGAT MODERATE | >SLIGHT_|MODERATE | » SLIGHT | »MODERATE, »SLIGHT
FRECISION [ H0)1] FALR TARIE POOE POCK iFAIR l >FALR > FALR GOGD ; “FAIR
MINIMUN ACCEPTABLE BREAKDUT ALTITUDE
IF GREATER THON 200 FEET
CCMMENTS AS PER SECTION ! ARDYVE THIS MODEL MOT SUITABLE FOR [.M.C. PLIGHT, [ID HOT TRY
TO FOLLOW GLIDE SIOPE TOU CLDSELY, BUT AIMED TO PICK IT
UP AT APPROXIMATELY 8GO FEET. ONCE ON GLIDE SLOPE,
TRACKING MOT 100 BAD, LOST 500 FEET IN TURN TC BASE AND
FINAL.
& BREAKOUT AND FLARE
EaSE OF ARRESTING RATE OF DESCENT o - SIFF CUT Y _YODERATE DFFICULTY
PRECISION OF ATTé4 NING TOUCHDOWN POINT TooR
COMMENTS THE ALRCRAFT FELT AS THOUGH 1T HAR TO BE WANILED GENTLY TO BLFFICULTY 1% CONTROLLING PERCEIVED VERTICAL VELOCITY WITA
PREVENT 0% ~CONTHPLLING, CORRECT PIASING OF THE THRUST LEVER. DIFFICULTY EN LONGT-
TUDINAL SENSE DUE TO LARGE VERTICAT, YELOCITY AT IDUCHDOWN.
FISITIONTHG AT BREAKDUT WAS GOOD.
7 IONTROL TECHWIQUE
COMMENTS IF DIFFERENT FROM
[4% wiTH ELEVATOR AND
VEATICAL SPEED WiTH THILST
LEVER
8 LATERAL DIRECTIONAL CHARACTERISTICS

EFFECT ON FINAL ASSESSMENT MO

“EAST QBJECTIONABLE FEATURES

MCST OBJECTIGNAZLE FIATURES A% Pok SECTION ! AROVE

MISCE_LANEOLS
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HONE

DSCILLATICN; TH1S LED TO DISORIENTATION, CQUKSERVATIVE
GONTIDL APPLICATION KD TOUCHDOWN PROBLEMS .

AW AFT ELEVATOR STEF INPUF, ACCELERATES TH% COCKPLIT DOWN
AND THIN UP (LIKE FL¥ING FROM THE TATIL END DF A STRETCHED
LG-2Y. CONFUSING AND DISORTENTATING RESPONSE FOR HIGH
FREGUENCY ZLEVATOR THPUTS,



CONFIGURATION  19-28L  WINDtkrats] CONFIGURATION  19-2NTL  wihDknots) E

FLIGHT NUMBER T74-3 WIND SHEAR SMALL FLIGHT NUMBER %4-3 WIND SHEAR

PILOT A EXTERNAL TURBULENCE WEGLIGLBLE AILaT B3 EXTERNAL TURBULENCE RONE
PILOT-RATING 7 PILDT-RATING ¢

CHARACTERISTIC ROGTS [ 1y | .1o4 | -.4B3+ | 0851 ; CHARACTERISTIC ROO™$ [ _1as | 1o | -.4a9% |, .08st |

| &RCRAFT RESPONSE TO CONTROL INPUTS

ELEYATOR _THRUST LEVER ELEVATOR THRUST tEVER

CONTROL SENSITIVITY Mag -.20 toassecti/n] 27 T35 (1 /sec?in] KMyp = .20 (rod/sec? 1/nfZBT= 15,0 {ft/sec?)inl
Innial [ Final Innial | Final [T [ Fnal Tmitial | F.nat

RESPONSE ISATISFACTORY |TOO GREAT SATISEACTORY | SATISFACTORY SATISFACTORY |SATISFACTORY | SATISFACTORY |  SATISFACIOR

2 EASE GF MAINTAINING DESIRED VELOGHIES

Langitudiral_veloc ty [TAS) werhical velacity (1 ; Long-luging._velotify (1A5] | Vernzal velceity [R)
FLIGHT CONDITION: wMC T e ] EMC LT T I T vMC [ IMC | we | L | TMt T mC
TURBLLENCE cut | 80T T W QuT guT_ | W oUT [ Tour | I ous | " our N
DIFFICULTY MODERATE | WODERATE | GREAT SLIGHT MOEERATE | MODERATE [SLIGHT MODERATE | >MODERATE[ SLIGHT
Miax MU UNDESIRED FLUCTUATIDNS ¥12, -12 Wnols +200, -200 o +10, -10 knols
COMMENTS THE PITCY ATTITUDE WAS GONSTANTLY CHANCING STNCE A ELTCH DIFFICULTY DUE TO: 1. CRISSCHEGK, 2. INTERACTION BETWEEN
RATE APPARENTLY ULTFD FROM A STEADY STATE ELEVATOR LONGITUDINAL AND VERTICAL VEIOCITIES, 1. PITCH CHARACTER-
CONTROL INPUT. THYE TURBULENGE ADUED TG THIS D1FFICULTY. 15T1CS .
3 RESIBUAL OSCILLATORY CHARACTERISTICS
AMFLITURE [ PEAICO T T BAMPNG ] 7 AMPLTULDE ‘[ PERIOD I DEMPING T
PITCH |HOLESATE | wEDTam | ow ] | N
HEAYE |EE I | A R | I I i
| N ] SOJRCE - DEGAEE
E£XTITATION . A A £ . EAS[LY . . - <J - l
CONTRO-. - —LaggRavaTing o L
COMMENTS THE PITCI ATTITUDE SEEMED TO BOUNCE BACK AFTER 4 DIS- IT WAS NOT POSSIBLE T0 EXCITE & PITCH DSGILLATION THAT
TURBANCE, RIT UPON CINSER EXAMINATION LT APPEARS TUAT COULD BE OBSERVED OVER ONE OR MORE CYCLES, HOWEVER T
THIS WAS PITOT-INDUCED THROUGH THE ELEVATOK. SENSED SEVERAL UNDERLYING PITCH REVERSALS THAT WERE QUITE

HOTHERSOME. TN RESPONSE TO SMALL STEF ELEVATOR INPUTS, T
WAS ONLY ABLE TO SEE A PITCH DIVERGENCE,

4. CHANGE IN THRUST REQUIRED FOR 20° BANKED TURNS

CHANGE REQUIRED SHALL, ] _
EASE OF COMPENSATION WG OIFFICULTY | DiF FICULT Y,
COMMENTS NEED T0 1K0LD AIASPEED DUE TO INTERACTION BETWEEN VEATICAL
SFEED AND ALSSPEED.
S FLIGHT PATH CONTROL
intercepl B wital track] Intermediafe trock | Final track ] Intercep! 8 ‘gl frach] Infermediote froek Fano' track
iGiide poth | Localizer jG\-de path | Locaiizer Glde path| Localiger Ghde polh | Lacalizer [Ghide path | Localhizer | Glide path] Localizer
DIFFICULTY SLIGHT [SLISHT : »DDERATE , MODERATE | PODERATE | SLIGHT WOME | SLIGHT | SLIGHT | SLIGHT | sLicwr | stlowt
1
PRECISION i
E FALR FAIR EOOR. | poor BOOR | Fatr 5000 500D EAIR FAIR BOOR PATR/POO
MINIMUM ACCEPTABLE BREARKOLT ALTITULDE
{F GREATER THAN 200 FEET e 1 00—
COMMENTS THE GONTROL CF AIRSPEED THROUGH PITCH ATTITUDE REQUIREL BIFFICULTY DUE TO.
TGO MUCK ATTERTION, LEAVING TOO LITTIE TiME FOR APPROACH 1. E-TURNS TO STAY ON THE LOCALISER - INSTRUMENT DISPLAY
MOMITORLNG . ART CROSSGHECK PROBLEMS
2. VEMY POOR SPEED CONTROL (10 ENOTS REGULARLY} MADE
GLIBE PATH OONTROL MORE DIFFICULT.
& BREAKQUT AND FLARE
EASE OF ARAESTING RATE OF DESCENT BIFFIEOLTY “SLIGHT  SIFFICOLT
SRECIS ON OF ATTAINNG TOUCHDOWN POINT — ] FALR
COMMENTS LOW AT BREAKOUT.
7 CONTROL TECHNIGUE
COMMENTS IF DISFERENT FROM CONTROL TECHNIGUE VERY BOUGH ON THIS APPROACH - LARGE
LAS WITH ELEVATOR &4ND AZGIESSTVE [NPUTS TO CORRECT CENERALLY LARGE AMPLITUDE
VERTICAL SPEEC WI™H THRUST EREORS.
LEVER

4 LATERAL DRECTIONAL THARACTERISTICS

EFFECT QN FINAL ASSESSMENT SMALL: THE YAWING CHARAUTERISTICS AAR RATHE
IIFMANDING IN THAT A [ARGE 5[DESLI® ANGLE O
FROM A VERY SMALL RUDDER TSPUT, (APPROY, 15°3
FCR 0.5 TNS, By
9 LEAST OB.ECTIDNABLE TEATURES

SMALL: 5 - TUSNS TO STAY ON THE LOCALISER DUE To
LNSTRUMENT UTSFLAY /CROSS CHECK PROBLEMS.

1D, 1M0ST OBJECTIONABLE FEATURES

[ENCED APPARFMNT PITCH REVERSALS AFTER PITCH CONTAOL
FUTS, MAKING SPEED AND ATTITUDE COMTROL VERY DLFFICULT.
GENZRALLY UMSTARLE IN PITCH (MGRE SD THAN USEAT),

MISCE _LANEDJS SCME PTTCH UPSETS DUE TO TURBULENCE CaULD BR THE CAUSE OF

APPARENT REVERSALS,
NOTE: PLLOT CONTROL INPUTS LTARGE TO CORRECT LARGE AMPLITUDE
ERRORS. NQ STMULATEDL TUSBULENCE fOR THTS EVALUATION.

256



15-3p WIND [knals Lo

CONFIGURATION  19-3F  WINDIknots) CONF IGURATION
FLIGHT NUWBER 3-1 WIND SHEAR FLIGHT NUMBER 115-2 WIND SHEAR SMALL
DT A ExTEANAL TURBULENCE ZERD PILat B EXTERNAL TURBULENCE LIGHT
PILOT-RATING pars] PILOT-RATING Elrzo
I T h i
CHARACTERISTC ACOTS T 0141 4oy l .47 ] .80 CHARACTERISTIC ROOTS 0L+ | L4211 | 47 .80
| AIRCRAFT RESPONSE TO CONTROL iNPUTS
ELEVATOR THRLST LEVER Hﬁﬂon— THRUST [EVER
CONTROL SENSITIVITY: =0 tna/sect/mfPBT = 12.0 TFtsecsn| Tag 3. 20 trad/sec? ) 287 ¢ 15, {11752c?)in|
| T . Final Tritial Final r Tmtel 1 Final Tn.af | Final 1
AESPONSE GOGD TOC. GREAT. | - ) GREAT ATISFACTORY |
2 EASE OF MAINTAINING DESIREC vELOGITIES
—ongtutiral_welocity 1{ASY verlical velacity (h: [ Congiudingl vefaeily ([A5] Verical veocily (%]
FLIGHT CONCITION vmc ME_ | IMC VIC TME | 1Mt | W [TimMC | ¢ VMC | IWMC ] TWC
TURBULENCE Ut QUT | N auT ouT | oui [ out N (oaT Qur N
DIFFICULTY MIGERATE [MODERATE GREAT | GREAT PODEHATE | MOPERATE |MODERATE |MDUERATE | HODERATE |HMODERATE
MAXIMUM UNDESIREC FLUCTUATIONS x? unots oo fom *10 Knorg] fem|
COMMENTS PITCH ATTITDE SEEMED DIFFICULT TU SELECT AND HOLD,
{SOMEWHAT OSCILLATORY) .
LONC FREQUENCY WAMDER TK VERTICAL VELOCITY CHANGED RATE OF
DESTEINT FROM 900 TO 400 F,P,M. ON APPROACH. RESULT: HIGH
ON CLIDE PATH, TURBULEMCE HAD LARGE EFFECT ON VERTICAT
VETGCTTY .
3 RESICUAL CSCILLATORY CHARACTERISTICS
T PER OE CEMPiNG ] AMPL TUDE T FERICD C T DAMPING
PITCH MEDLUM o 1.0 | MCDERATE [ LONG | NEGATIVE |
HEAVE { T | i MIDERATE [ LONG ¥ i
- DEGREE ™1 . 1 DEGREE
EXCFYATION [ ELZVATOR | A _BASILY
CONTROL [ ELEvaTOR ] [ EFFECTIVE
COMMENTS VERY ANMOYINGZ. ANY STMILAR HEAVE OSCILLATION WAS MASKED
BY YNGTNE FOWER SURGING LIMITATIONS WHICH RESULTED TH W4AT
KIGHT AAVE 1O0KED LIKE A THRUST COMTROL F,1.0. ON RECORD-
IHGS .
4 CHANGE W THRUST REQURED FOR 20° BANKED TURNS
CHANGE REGU RED TARGE [
EASE OF COMPENSATION i GREAT DIFFICULT ~| | DIFFICULTY]
COMMENTS THRUST SENSITIVITY AT BEGINNING IGHT WAS TOTALLY FITCH ATTITUDE AND ATRSPEED HAD TO BE MONITORED CLOSELY AS
INADEDUATE EVEN WITHOUT TURBLLENCE, AN TNCREASE Ny &0% 18 MOST MODELS,
1MPROVED TNE STTUATION BUT STILL. PROVED TOGC LW TO
ARRZST TIZ LANDING FILARE ADEGUATELY .
S FLIGHT PATH CONTROL
intercepl B mitiol track  ~Termedwle track Fral Track Triercept B mhial Irack| Intermediate frach Final Track
Gide poth [ Localrer ©ide pa'hi _acol-zer |Ghde patr | Loco) par_ Gl de path]| Locorer |Glide polh | Localirer | Glide palh] iocalizer
eict
BIFFICLLTY VODERATE: SLICHT o v. SLIGAT fv.snieHT |v. sizewr|v. sirewt|v, sirewT|v. siien
PRECISION L POO FAIY Fa18/0000 [FA LR /600D | FATR /G00D] sata/mooD| FALR /500D FALR ‘GoOD
MINIMUM 2CCERTABLE BREANOUT aLTITUDE
IF GREATER THAN 200 FEET [T ]
COMMENTS
& EREA<OUT AND FLARE
£4SE OF ARRESTING RATE OF DESCENT GRE DiF FICJL Y] WS CIFFICOLTY]
PRECISION OF ATTAINING TOUCHDOWN POINT . PR = FATR
COMMENTS TENUENCY FOR & PITCH-SFaVE P.3.0. NEAR THE GROUND,
7 COMTROL TECHN QUE
COMMENTS IF 0 FFERENT FROM
[as wiT< ELEVATOR AND
VERTICAL SPEED WITH THRUST
LEVER
B LATERAL DRECTONAL CHARACTEA 8TICS
EFFECT ON FINAL ASS5ESSMENT 5MALL; LOW HUDDER FEDRAL POR
@ LEAST QBJECT!ONGBLE FEAT.RES
12 MO3T OBJECTIONAB_E FEATURES PITCH-HEAVE, DIVERGENT NSCTLLATION.

ELEVATOR AND HLDBIH KR
THRUST LEVER SENSLTIVI

W SCELANEQUS

UHANGED Fa0M 7.3 to 12,0



{ AIRCRAFT RESPONSE TO CCGNTROL

2 EASE OF MAINTAINING DESIRED VELOC.TIES

CONTROL SENSITINTY

AESPONSE

CONFIGURATION  19-30  WINDIknols) 10-15

FUIGHT NUMBER 15-1 WIND SHE AR

PLOT A EXTEANAL TURBULENCE

P:.LDT-RATING ]

CHARACTERISTIC ROOTS 077 | —a106 | -.5Las ] 085t |

INPUTS

CONFIGURATION  19-3¥  WING(knots! 8
FLIGHT NUMBER 3§/26-1 WIND SHEAR N
F 0T B EXTERNAL TURBULENCE YERY LIGHT

PILOT-RATING 10

ROOTS [ iy | -oaos | -osieel Losst

CHARACTERISTIC

b H 25 T TWRUST LEVER
ELEVATOR THRUST LEVER ELEVATOR . B
!'MSE-.JB T SR 11/5ec i) e = 20 irad/sec?fin Ty = 12,0 1F1 /5 e TV
Intial | Final [ [ Fuol Inital Fingl -ritind £ino
\Tmmc-msw |_T0G GREAT TO0 SMALL | T0O GREAT SATISFACTIRY | SATISFACTORY NOT ASSESSABLE

[ LCongitud nal_velocity 1457 Verhal velazity (R}

Lorq fudinal velocily (1AS) erfical veloliiy (R

= : MC TMC TMC
FLIGHT CONDITION. | __wwe T INT TMC Vil e ] TIMG WL [ iMC T TMC v + — -
TURBULENCE: aur | ouT [N ouT auT N outT_ | ouT | "IN ouT out ™
DIFFICULTY MODERATE | CREAT | GREAT SLIGNT  MODERATE | GREAT VODERATE | MODERATE |MDODERATE || CREAT | GREAT | GRE%]'
MAX IMUM UNDESRED FLLCTUATIONS | 7 kne*s) 300, -200 Fpm L. 0 knots) 4100, -190Q pm
COMMENTS, PITCA ATTITUDE CUNSTANTLY WANDERS AND SEEMS To BOUNCE "ARGE A1RSPEED/VERTICAL SPEED INTERACTION. POWER LEVER

BACK AFTER BEING FUT AT A DES1AED POSITIUN. THE HEAVE
WANDEAS A3 WELL AND TN SOME CASES TItE CONTROL IMPLUT
SEEMED TO AGGRAVATE THE SITUATION.

3 RESIDUAL OSC'LLATORY CHARACTERISTICS

CHARACTERISTICS CAMNOT BE ASSESSED TN TRE PRESENCE OF THIS
LNTERACTICN.

[ AMPLITUCE I PERIDD | DAMPING | WMPLITUDE T PERIOD | CAaMPING H|
PITCH DE BATE I LOKG | NiF] _ZERD ] 1
HEGVE HIDE RATE 1 LORG i oW i ZERD | |

SOURCE | " DEGREE ] C SOURCE T~ " CEGREE
EXC TATION 1 ELEVATOR, TURBULENGZ 1 EASTLY i 1 i R
CONTROL | ELEVATOR, THRUST LEVER I INEFFECTIVE . [ S
COMMENTS 45 PB4 BICTLON 2 AROVE,
2. CHANGE 'N THRUST REQUIRED FOR 20° BANKEC TURNS

HANGE RIQUIRED LL | T
EASE OF COMPENSATION [ N DIFFICULTY] [ GREAT DIFFICULT Y|
COMMENTS

w

o

MUST MAINTAIN ATRSFEED.
ANEW HOW MUCH.

MUST ADD SOME POWER BUT HRVER

FLIGHT PATH CONTROL
Intercept B intial track[ ~fermedate track | Fam_ rrack [intercect & ymiral trachl Intarmediote rock Fual track
[Glde parh ] Lacalizer [Gnde path | Loconter [Glde path| Localiee: |G-ige path Lecalizer [Giide paih | Localicer | Glide path] Lacalizer
D-FFICL.TY MCDBRATE | SLIGHT | MOJERATE SLIGHT, WODERATE | SLIGHT SLIGNT MODERATE
PREC:SION PR GOOD_ [VERY POOR|  4OCD  {VE3¥ PDOR:  GOCD . FAIR FATR/POOR
MINIMJM ACCEPTABLE SREAKOUT A_TITUDE
IF GREATER THAN 200 FEET 500 T
COMMENTS INTENIED TO STAY SLIGHTLY 'OW ON CLIDE PATH BUT AT ABIUT HOT SUITABLE FUR [FR PLIGHT,
500 FEET WENT BELOW THE ROTTOM OF THE HEAK WINICH WAS LOST CONTROL AT ROD FEET,
INUUMAORTABLE,  RECOVEAED THE BEAM 3¥ 100 FYET, BT
WO COMPORTAR
BREAKOUT AND FLARE
EASE OF ARRESTING RATE OF DESCENT D fFiemY I DIFFICULTY
PRECISION OF ATTAINING TOLCHDOWN FOINT — ) r ) {
COMMENTS 10ST CONTROL AT 800 FRET,
CONTRO_ TECHN.GUE TRUEL TG CONTAOL VERTICAL SPEED WITH AIRSPEED,
COMMENT™S F DIFFERENT FAGM
ThS5 WITH ELEVATOR AND
VERTICA. SPEED WITH THRUST
LEVER
LATERAL CIRECTIONA&L C-ARACTERIST CS HMONF MINE
SFRECT ON SINAL ASSESSMENT
LEAST OQBJECTIONABLE FEATURES

MCET ORJECT ONABLE FEATURES

MISCELLANECUS

THRUST CONTROL SEMSITLVEITY (O

HOED FROM 12,0 TO 15.0.

c2h8

CREAT ENTERACTTION OF VERTICAL SPESD WITH ALRSPEED
WARTATIGN .,
2. LOW HEAVE DAMPING, TUUS POWER CONTROL REGULREMENTS
CUNFLSING.



CONFIGURATION  B-PL WIND{krots} CALM
FLIGHT NUMBER 66-1 WINDG SHEAR SMALL
PlLOT EXTERNAL TLRBULENCE KEGLIGIYLE

A
PILOT-RATING S

CHARACTERISTIC ROCTS 0124 | .3 e |-

65|

ILAIRCRAFT RESAONSE TO CONTROL INPUTS

CONFIGURATION 8-PL. WIND tknots) Lo
FLIGHT NUMBER 4B-2 W.ND SHEAR SHALL
PILOT ) EXTERNAL TURBULENCE LIGHT
PH_GT-RGTING (.13

CHARACTERSTIC ROOTS [ qp, T 34e | -.21 | -1.65

ELEVATOR THRJST. LEVER - ELEVATCR THRUST (EVER

CONTRO. SENSITIVITY [Meg < 30 Grod/sest) | 28T = 7.5 ) 1 /3TN (Mg = .35 froufsec? Vinl 287 7.5 1175 ectVin

tnwial T Final Tt ] Final Tritial | F nal Imitia Final
RESPONSE ATISFAUTORY | SATISFACTORY || SATISFAGTORY | SATISPACTORY TO0 GREAT | TOG GREAT Teo SMALL _ [ OO SMALL

2 EASE CF MAINTAINING DES-RED VELQCITIES

Longitudinol_velocrly (A5} Verfical yelocity 7)) Longirudinal veiocity [[A5) Verhicol velocily (]~
FLIGHT CONDITION VMC ] IMC T NG VMC [ IMC ] ImMcC | _WMC | 1MT i M VMC T IMCT TMC ~
TURBULENCE: QuT | oat | i gur | ot TN | [ o ~ . our OuT N
DIFFICLTY SLIGHT | SiI0HT | SLIGHT SLIGHT | SLIGNT | SilenT SLIGHT | SLIGH s | BLIGHT | >SLIGHT | MODERATE
MAXIMUN UNDESIRED FLLCTUATONS | *5 knoisf il o _ £ 300 _ »M

ZOM
COMKENTS SEE SECTION §10.

3 RESIDUAL OSCILLATORY CHARACTERISTICS

q

o

PIFFICULTY DUE TO QPERATION ON BACK-SIDE OF POWER REQUIRED
CUKVE AND TO A SLIGHTLY NEGATLVELY DAMPING PHUGQLD CF
MODZIRATELY SHORT PZRIOL.

ANPLITURE ___FERIDD I EaRFING ] . AMPLITUDE T PERIDD I CAMPING
PITCH 7ERD R 1 i MODERATE [ | i
HEAVE ZERD . . . ] L !
B SGURTE N T CEGREE o SBURLE - OEGHEE _
EXCITATION - i . - K
CONTROL T ~ — T I 'f_' 7 T
COMMENTS

CHANGE IN THR.ST REJUIRED FQR 22° BANKEC TJANS

CHANGE REQU-REC
EASE OF COCMPENSATION

COMMENTS
INCREASING RATE OF SINK WITH BANK AKGLE LS EASTLY
COMPENSATED PFOR RY SLIGHT POWER LEVER [NFUTS,

FLIGRT PATH CONTRGL

CIOSED-UDOY TENMDERCY TO P.I1.O.

MOBERATE
EDDERATE i U

LARGE POWER GHAMGES IEQUIRED fOR MIDERATE CHANGES OF
ALRSPEED. HOMEVER, NOT AS TMAD AS WITH SOME PREVIOUS
CONFIGURATIONS,

lntercept & nmial track] Infermediate Track Firol track [Inte-cepl & smitiol track  iniermediofe Irack Finat track
[Glide pathi | Locoizer [Gide gath| Localieer (G sde path | Cocalir T&7de path_ Lotohzer Glide parh § Loralieer | GI dz poih] Locohizer
O-FFICULTY SLIGHT | SLIGHT | SLlenT | SL1GHC | SLIGHT | SLIGHT . SLIGNT | SLIGHT | >SLIGHT | »SLIGHT | MODERATE | MODERATH
T kL L
PRECISIGN BAlR FAlN LR FALR Falk ¥ALR | cuop [ FAIR FAIR FALR FAIR FATR
MNIMLM ACCEPTABLE BREAKGUT ALTITUDE .
IF GREATER THAW 200 FEET T |

CCMMENTS

BREAKILT anND FLARE

EASE OF ARRESTING RATE OF GESCEMNT
FRECISION OF ATTAINING TQUCKCDCWN POINT

TTOIFRICLLTY

COMMENTS

CONTROL TECHNIQUE

COUMMENTS WF DFFERENT FROM

143 wiTh ELEVATOR AND

YERTICAL SPEED W TH THRUST

LEVER

LATERAL DRECT'OMAL CTHARACTESISTICS

EFFECT O F-NGL ASSESSMENT

LEAST DBIECTIONABLE FEATURES

MOST CBUECTIONABLE FEATUS

TH? PITCH ATTITUTNE SEFMED SLOPPY, ISPECLALLY
WHEN THE TUABINENCE WAS SWITCHED TH, AKD
REGUTRED MUCH TOO MUZH STTENTION, THE APPROACH
WENT WELL BUT TUE WOEE LOAD WAS FAIRLY HICH.

W SCELLANEOUS

CONSTANT ATTENTIUN RENUIRED TO AIRSPEED THROUGH ATTITUDE
CONTKOL, WITH & TENDEMCY TOWARD P.1.0. WHER CLOSING THE
ATTITUDE LOOP VERY TIGHTLY.

VERY SLTGHT OIfF CuLTY
FAIE.

LF LARCKE CHANGES WERE REQUIRED [H RATE QF DESCENT, A
CHRANCE OF ALHSPEED IN THE RIGMT DIRECTION HELPED ADJUST
RATE (F DESCENT WITHOUT EXCESSIVE THAUST LEVER
RATION .

NONE

SHORT PIRIGD SZEMED WZLl. DAMPEL.

COMSTANT ATTENTICN TO AIASPERD, ANU MUGH POWER LEVER
ACTTYITY REIQUIRED. 4 P.1.0, TENDENCY, PARTICULARLY
WATH TURBULENCE IN UNDER I.4.C. CONDITIONS.

¥ROM A PASSENGER COMFORT STANDPOINT THIS CONFIGURATION
WOULD DEFINTTELY BE UMACCEPTABLE.



CONF:GURATION  B-2PL WIND{Knots! 5
FLIGHT NUMBER 71-1 WIND SHEAR MODERATE
FILOT EXTERNA, TURBULENCE NEGLIGIBLE

A
PILCT- RATING 5%

WIND {xnpts) 5
WING SHELR NEGLIGIBLE
EXTERMAL TLRBULENCE NEGLIGIBLE

CONFIGURATION  8-2PL
FLIGAT NUMBER 127—
PILOT

PILOT-RATING SD

CHARACTERISTIC ROOTS ';i CHARACTEZRISTIC ROOTS ‘MB'* 1 354 T2 ] -I.E?J
| BIRCRAFT RESPONSE TO CONTROL .NPUTS
ELEVATOR THRUST LEVER __ __,_J‘gvnmﬁ THRuST LEVER
CONTROL SENSITIVITY BE: 1,35 lrod/sec;/nfE676.9 tH7secn] ng = fraassec? /| 28y = 7 (11 /secidir]
Tnihal [ Fino’ in tel I Fina) __j \mhol ]~ Fonal m-al T Fmal
RESPONSE - SFACTOAY Il TOO SMALL | T0O GREAT | TO0 GREAT | oo SMALL ;100 GREAT

2 EASE OF MAINTAINING DESIRED VELOCITES

—1

Lnnqiludmul ve owny {1asy Ve-ucal velocity (R

Tongitudinal velocity (155] vert. cul vEoCiTy tm

; ; 3 :
FLIGHT CONDITION vMC._ | MG TME || wWC TMC | 1mMC_ Ve ] cl}MTi - |mc VM E IMC n‘:vc
TURBULENCE ouT T N _ouT GUT i ouT_ u ) |
OIFFICLTY JONE 5, IGH'T SLIGHT || _NONE SLIGHT | STIGHT NOME | RONE NONE, TE mnsk.\‘rw MOl
MaX MUM UNDES-RED FLUCTUATIONS knols] 200 fpml x5 knots]

COMMENTS TURBULENGE UPSETTING PITGH ATTITUDE aND MAXING 1T DIFFIGULT

TO MAINTATH AIRSPEED. POWER LEVER SEEMED TO HAVR 1DNG TIME
CONSTANT RESULTINC TM STEADY STATE LEVELS OF VEHTICAL
VELOCITY DIFFERENT FROM THOSE DESIRED.

2 RESIDULAL OS5CILLATORY UHARACUTERISTICS

4

w

o

-

@

MODEL HAD LOW NEIGHT RATZ DAMPING AHD THIS COUPLED WITH LOW
POWER LEVER SENSITIVITY CAUSED SOME CDIFFISULTY.

COMMENTS

FLIGHT PATH CONTRQL

[TEWPLITUDE PERIOD . | T awFLTUDE | TTTRERIGD 1.7 oameING I
PITCH LERC I I [ ZERD o
HE AvE . ZERD 1 [ ZERD -~ i
[ SOURCE | ~ TSGURTE T CEGREE
EXCITATION © I I ) . 1
CONTROL — 7 i . I - ]
COMMENTS
.CHANGE IN THRUST REQUIRED FOR 20° AANKED TURNS
CHANGE REQUIRED [IERTSHR 1 R
EASE OF COMPENSATION ™ DIFFICULTY) L mmc.;u

COURDINATION IMPOATART BECAUSE 0OF COUPLING EFFECT OF
AIRSPEED WITH VERTICAY VELOCITY. JONG RESPONSE TIME FOR
POWER LEVER UHANGES MAKE 1T NEGESSARY TO ANTICIPATE POMER
REQUIREMENTS WHEN AIASPETID ERROAS DEVELOP.

Intercepl B nifio 1165k] Infermediale fenck Fnnl froge ntercept 8 iritial rack] Infermediole lrack Final_frack
Ghae poifi | Locoiizer [Gl-de path | Locoieer |Glae path Lu(.uhnj Loealizer |G de potn [ Cocohzer | Gl de palk| —ccalizer
DIFFICU=TY SLIGHT | SLTGHT | SLIGAT |MODERATE | SLIGHT |ODERATE | tone | suiehr ¢ mowe SLIGHT HOKE
) SRS P :
PREZISIGN FALR FATR FALR BHOR FAlE riGK GOON GO0 GOoD goob | Gaan
. !

MINIMLM ACCEPTABLE BREAKZUT ALTITUDE

IF GREATER THAM 200 “EET

COMMENTS
FLRST MODEL OF DAY AND WIND $4EAK HAD WGT BEEN DETERMINED.
ONLY ABOGHT 430 FPM WAS BEOUIRED MO HAJOR FORTION OF
AFIROACH.

BREAKOUT AND FLARE

EA5E OF ARRESYING RATE OF DESCENT SLIGHT . _ ... . DFfFICY

PRECSION OF ATTAINING TOUCHGOWN PoIN® [ Godp -

COMMENTS

CONTRGL TEZHNIGUE

CCMMENTS IF DIFFERENT FROW

[A&S WITH ELEVATOR AND .

VERT:Z4L SPEED WiTH THRUST

LEVER

LATERAL DIRECT:ONAL CHARACTERISTCS

EFFECT ON FINAL ASSESSWENT SMALL. ATRCRAFT 8i D TO HAVE LW WEATHERCOCS
STAMLLLTY.  LARGE SLDYSLTP RRSULIS FROM SMALL
MOVEMENT 07 RIGDER PRTALS.

~EAST CB.ECTIONABLE FEATURES

MOST CALECTIONAR_E FIA™JRES

MISCE. L ANEGUS

2680

HAD TC LEARN TO ANTICIPATE THRUST RECUTIEMENTS REOQUIRED
TO CONTROL VERTICA_ VENMCITY. POTENTIAL FOR LARGE HEIGHT
RATE EXCURSIONS FXISTS.

WhS WELL SET UP AT BREAKDUT ANJ LUST HAD TO MAINTAIN
CONDITIONS UNTIL TOUCHDOWN. THE LONG TIME CONSTANT
IN THE THRUST LEVER CONTAOL WAS SENSED JUST PRIOR TO
TOUCHNOWN AND POTENT [ALLY COULD TEAD TO DTFFICULTY.

NONE

[ONG RESPONST, TIME SFTER THRUST [EWER CHANGES.
COVUPLING BETWEEN ATRSPEED AND VERTICAL VELOCLTY.

HODE A

VERY WEAK PITZR STABTLITY APFRARS TO EXISY BUT IT IS
IMEPFECTIVE BECAUSE OF THZ WAPID INITIAL RESEONSE TO
FLEVATOR.  DIFFICULT TO TRLM. FREQUENT PITCH UBSETS
BUE YO TURBULENCE. FKLEVATDR CONTANN, SENSITIVITY CHANGED
FROM 0.3 TO 0.2 AND FINALLY TO D.25,




i AIRCRAFT RESPONSE

2 EASE OF MAINTAINING

WIND{xnats| o-1%
WIND SHEAR HEGLIGIBLE
EXTERNAL TURBULENCE RFEGLIGIALE

Loges | wi | ] v ]

CONFIGURATION
FLIGHT NUMBER
PILOT A
FILOT- RATING Bt

B-2p
130-t

CHARACTERTAT:C RQQJTS

TG CONTROL IMPUTS

—_— 3 —— =t
_Iaitial
SATISFACTORY | TGO GREAT

VELOCITIEES

CONTROL SENSITIwITY

RESPONSE

DESIRED

FLIGHT CONDITICN M7
TURBLLENCE - auT
DIFFICULTY SLICHT | MODERATE |HODE
MaxiMUM UNDESIRED F_UCTUATIONS _Me, -5

COMNENTS ATTITUDE CONTROL, DIFFICULT STNCE SMALL GUT NF TRIM ELEVATOR
GIVES CONTINUDUSLY CHAMCLNG ATTITURBK. AlKGHEED EFFECT OB
POMER REQUIRED CAUSES RETGHT CONTROL PRORLEMS. A% ATHSFEED

INCREASES, POWER SETTING RESGUIRED, DECREASES.

DN

HEAVE

EXCITAT:ON B _ TURBUTENGE

CONTROL T _

COMMENTS OKLY ZETEGTED USCILLATION WHILE PUSTING AIR3:RRE D0LBLIT
UHPUTS IN, T4 NGB UID START TO DIVERGE, fOWBVER, A3 &
IRSULT OF TURRULEMCE AND FLEVATOR INPUTS,

4 CHANGE Wy THRUST REQUIRED FOR 20° BANKED TURNS
CHANGE REQUIREL-

th

EASE OF COMPENSATION

COMME KT
MENTS NO PROBLEM AS LONG AS ATRSPEZD WAS MAINTAING. KUY TILS
TYPZ 0F CONFLGURATION CAN CAUSE PROBLEM3 [N HETCHT 111D

WHEN THE ATRAPEED CHANGES.

FUGHT PATH CONTROL

Tilermediate track

er lGI-de path] Local zer

SLIGHT M DERATE SLIGHT

DIFFICULTY

Ald l XAleh] FALR GOOH

PRECISION

MINIMUM ACCEPTABLE HREGKDUT &, TITJDE
IF GREATER THAN 200 FEFT | T

TILE RATE 0F CLTPY BLED OFF A% THRE aA_ASPRED INCREAS.IH TD
TOENOTS IS ) DPERATION ON THE THACK-5TDE" OOF HE PO
TRED SURVE,

COMMENTS

BREAKOUT ANC FLARE

EASE OF ARRESTING RATE OF CESDENT
PRECISION OF ATTAINING TOUZHDOWN POINT

COMMENTS ¢

CONTROL TECHWICUE

COMMENTS ¥ DIFFERENT FROW
A5 wiTH ELEVATOR AND
VERTICAL SPEED WITH THRuST
LEVER

LATERAL OIRECTIONAL CrARACTERISTICS

EFFECT ON FINAL LSSESSMENT BMALL

LEAST OBOECT:ONABLE FEATURES

MOST OEJECTIONABLE FEATURES

MISCEL L ANEDUS o CTRICAL CONTRCY. DI3TURRANGSS WERE

TNUROBICEDR AT BRGINNTHG OF EVALUATION Atd
YALIDATLON PUAPUSES .,

26|

CONFIGURATION  §-2P WIND (knots) b

FoGHT NUMBER 36-2 WING SHEAR NEGLIGTBRLE
[N R EXTERNAL TURBJLENCE NEGLIGIBLE
PILOT-RATING BE-F

CHARACTERISTIC ROOTS o | 350§ -0 | -L.&7

7, S—— ——
B 5 (1t Aec?ifin

(-adisec 1)
LI Firar 1 ] Fingl
_T0d GREAT SATISFACTORY SAT‘SF_AE“JR\' ATI:

dinal_welofity [1AS) Tuelgcdy TRY T
me TME IMC__ | T4
[SITL I ] ouT
LTGHT {SL SHONE |
£5

MODERATELY HICH APPARENT QOUTTLING BETWEEN AIREPEED AND
VERTICAL VEUOCTTY, REGUIAING CLOSE CONTROL OVER PITCH
ATTITIDE.

TRACE OF DSCILLATLIN WAS APPAAENT.

ONLY A SLIGHT

D TA WEED SOME ADDITIONAL TYHRUST EVEN THOUGH 60 ¥NOT
AIRSPERD WAS HELD PRETISELY.

[Irtercept B nitio: Irack] Iafermediate feack
Locon zer

Ghde path § Local. rer
"_;iQrE NONE NONE

SO0D

—_—

Finol track
Glide potn] Loconeer
NOHE

GOOD a0 FALR/GOOD| FAIR/CDOD

| S—

HITH WORK LDAD DUE TO NECESSITY TO TICHTEN CONTROL OF PITCH
ATTITULE IN ORDER TO ENMSURE GOOD VERTICAL SPETD CONTAOL.

T5___ __ ol

U

T AT 5% KNOTS AND MATNTALNED 35 XNOTS TO THE FLARE.
PITCHED ALKCRAST JUST PRIOR TO TOUCHDUNN AND APPLIED A LOT

OF THRUST LEVER 1N ANTIC{PATION OF THRUST REQLIREMENTS BUT
THRUST DI HOT COME NN AS MICH AS NEEDED.

RS54 RIDE DN TURBURLHUE, POSSIRLE LISORTENTATICH.  LARGE-
MONERATE COMPLTNG BETWEZN ATRSPEED AND VERTICAL SPRED
REQULIRING TTGHT CONTROM, OF PITCH ATITTUDE.

NFED PR RETTER DISPLAY DURTNG CONDITIONS REJUIRING RAPID
ARD THORAUGE CROSS-CHESK, PARTICULARLY TN ROUGH TURBULENCE,
TUE INITTAL ROBMAL ACCELERATION RESPONSE TO FLEVATOR WAS
SHAKE AND POTEWT1ALLY UISORIENTATING.



SONFIGURATION  8-2NL WiiD{krols) 5 CONFIGURATION \xl:gf;;e:l:)e

FoGHT NUMBER g2 WIND SHEAR MODERATE FLIGHT NUMBER N AR suLEnCE
&1LaT o EXTERNAL TURBULENCE WEGLIGTBLE RILOT £ v I
PILOT-RATING I FILOT-RATING

CHARACTERISTIC RODTS [ (L 11 | o 59 ] CHARACTERISTC ROOTS [ i ]

I ARCRAFT RESPCARSE TO COMTROL INPUTS

ELEVATOR THRUST LEVER I - THRUET -uEvtEIR’ 2ﬂ
CONTROL SENSITIVITY Mge= T30 frod/eec )/ m||ZaT= 7.4 _/secn e /et
Tnnial F.nal Tritial Firat ! Aiha in3|
RESPONSE - SATISFACTORY , SATISFACIORY || SATISFACTORY | SATISFACTORY N _ _
2 EASE OF MAINTAINING DESIRED VELOCITES
e T dinal velocily [(1AS) Verlical welgoity (A
ipAgHludinat velacily (1 A51 | verfcal velogity (R Longitu ] v
FLIGHT CONDITION WMC __y _IMC [ IMT. vMC_ b 1mC M< viC IMc P il VM‘-, ; TWZ | [MC
TURBULENGE : ouT_ | LT N out cuT | N [__ouT ouT i ouT _ 1Tout [ m
DIFFICULTY MODERATE | GRZAT | GREAT || MOOFRATE|WSDERATE [MOURRATE | [ i . —
MAK MM LUNOESIRED FLUCTLATIONS 1 TR 12 knols]] 200 TO 300 fem; Knaty N B
COMMENTS : DUFFIGULTY *UE T INTERACTICN RETWEEN ALASPEED AND VERTICAL

SPEED - AS ATRSPYED DECRFASED RATE OF DESCENT 1NCRTASED,
TILS MADE ATRSPEZL atm ALTITUDE CONYRUL wERY DIFFLGULT,

3 RESIDUAL OSCILLATORY CHARACTERISTICS

AMPLITUDE | FERIOD T “OaWFIRG [ TaNeLTuE FERIOL . DEAMPING
e o T — } - *-“——'_ij ""‘k—“” ﬂ

REAVE | T ! —

— SOURCE T - SEGREE | i SOURCE 1 DEGREE . ]
EXCTATION ) 3 )‘__M_ ._ﬁE_m._,,,._._¥_ e
CONTROL - — N - . . . P
COMMENTS

& CHANGE N TRAUST REQUIRED FOR 20° BANKED TURNS

CHANGE REQUIRED MODERATE ] ]
EASE OF COMPENSATION: 4TE _ QIFFICU_TY i EJFFICJ;TY}

COMRENTS :

OLFFICULT TO HCL? AIRSPEED LM THRNS AND HENCR THE RATY oF

CLIMB CHANGED AATHER PIULY. (50T SECT L 1 OABOVE) L
5. FLIGHT PATH CONTROL
Iirtercepl B ilial frack] intermedwate T-arh Foal rtrack Inlercect B n-tial track] infermediate Jrock _Final _rrock
iide path | Lacal 2er [Ghde poth | —aco -zer |Ghde patn] Locs: 1ohde path] Locolizer [Gide pavh [ oca reer | Gl de patn] Localizer
DIFFICULT Y SLIGHT SLICHT MU DERATE SLLGHT HUNEATE SLIGHT
FRECISION FA'LR | FATR PR FALY CR FATR H .
MINIMUM ACCEPTABLE BREAKOUT &LTITUDE
IF GREATER THAN 200 FEET
COMMENTS
THE STRONG INTERAZTION BETWIEN PITCH ATTITLUE, AIRSPERD,
ARD MATE OF DESCENT CAUSES A HIGH PLIOT WORK 1GAD.
6 BREAKOLT ANG FLARE
EASE OF ARRESTING RATE OF DESCENT sligut T T TOFRIGLLTY [ = bRt
PRECISION OF ATTAINING TOUCHDOWN POINT | pajq C ;
COMMENTS :
7 CONTROL TECHMQUE
COMMENTS F DIFFERENT FROM
[&5 WITH ELEVATOR AND
YERTICAL SPEED WiITH THRUST
LEVER
8 LATERAL DRECTIONAL CHARACTEZRISTICS
EFFECT ON FINAL ASSESSMENT SMALL
9 LEAST DBJECTIONABLE FEATURES

10. MOST OQBJECTIONABLE FEATURES

MISCELLANEOUS
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WIND {knots)

CONFIGURATION  LL-XP  WIND(knets) CONF IGURAT.ON
FLIGH™ NUMBER 15-3 WD SHEAR FLIGHT NUMBER wiND SHEAR
POt 8 FXTERNAL TuLRBU_ENCE PILOT EXTERMAL TURBULENCE
PILOT-AATING alrz PILOT-RATING
| Y YV T T [+ . T ]
CHARACTERISTIC ROOTS  — “on T 350 | a3 | 1,06 | HARACTER-STIC. ROOTS 1 j
| AIRCRAFT RESPONSE TG CONTROL INPUTS
£ EVAICK i THAUST LEVER 7 TELEVATCR THRUST LEVER
CONTROL SENSITINITY: IM5e =10 {rad/secedin|[£5T= 15.00 {11 /52c2in [Mag = trod sec? i/inf 787 (11/5e<2Vin|
In tul | Final 1il_al Fingl 'mtiol [ F nal Tniticl [ Final
RESPONSE SATLSFACTURY | SATISFACTORY || SATISFACTURY | SATISFACTCAY L

2 EASE CF MAINTAINING DESIRED VvELOCITIES

_ongqitudiral_veloL ity [1AS] Verlto velocity (0 Longriudine. velocily 11451 Verfical vélacity (7]
FLIGHT COMDITION VM [ ImC [ IMC VMC [ IMC [ IM¢ WME IMC_ [ IWC VM IMC T 1MC
TURBULENCE sut | our [ N out T dar | w7 Ul | ouT J[ N 0JT . ouT [ N
O'FFICULTY SLIGHT | SLICHT | SLIGHT SLIGHT | SLIGAT | SLIGHT | [ [
MAXIMUM UNDESIRED FLUCTUATIONS [ &5 wnofs) ~__fom| knots
COMMENTS NEED TO CLOSELY MONITOR FLTCH ATTITUDE.
3 RESIDUAL OSCILLATORY CHARACTERISTICS
AMPL.TUDE T PERIOD [ _ awPuiiulE 1 PERIOD _
PATCH A ] 1ONG (=19 _5EC5) ) .
FEAVE LONG 1 |
T 1 { SOUREL T N

ExCraion o o . . Y Z
CONTRO- FLEVATUR EF#FECTIVE ] { i - S _—
COMMENTS A TRACE OF HEAVE OKLY MIAED WLTH PITZH ATTITUBE. KEED Ter

TIGHTEN UP OK PLTGY ATTITUDS CONTRDL. BGT A 2. T

LIRE A BROMT-FERLCD PAUCOID WHICH 15 CONTROLLAK

THE 21 THE DSCLLLATION 15 ALKAYS PRESENT.

4. CHANGE IN THRUST REZQUIRED FOR 2¢° BANKED TURNS

CHANSE REDUIRE SOnE | . i
Ta5E CF COMPENSATION [ _DFFICULTY] CHFFICLLTY "
COMMEN S SOME THRJST REQUTHED, WIT K} PROBLES, [T 1S JIST Bir-

FICULT T MALNTATN 00300 ATTTL

5§ FLIGHT PATH CONTROL

SR

E IN THRN: |

[rtercept & niticl t-ack”_iciermadiare track Zinal_leock Intercep! B initiol frack]  Inlermediafe trock Final track

G de path ] tocabizer ‘Dide path: _occhizer [Ghae porn| cotoleer| e pathy cocalirer [GNde potn [Locatieec | Gide path] Lacalizer
D FICLLTY . " . :

HONE, N MONE 5L H ;
.. .- -

FRECISION : B i

LofMIR | PAIK . FALR CALR —J [
MINIMUM ACCEPTASLE

HEFAKOUT 41 TITUERE

IF GREATER THAN 200 FECT

COMMINTS GLIDE SLCPE WITHIM 1 1J2
WITHIN & INPTS . BETTRE

WLTH LCALISER CONTWIL,

& BRLAKOUT AND FLARE

EASE OF GRRESTHNG RATE OF DESCONT
PREC.SICN OF a1 TARING TOUCHDOWN P3N

COMWMERTS R
Ak, 1 &0}

HAFPEN AT TOHZ1CWN .,

[ SRR 4
L ONOT KA S

E <

T CONTROL TECHNIQUE
MMENTS IF LFFERENT TRON
WwiTH EL%aTOR GND
SPEEC W TH THRUST

ORFCOTIOMAL LHARACTERISTIC)

EFFCCT ON T yd_ 45SESSMENT

N

9 _LAST UDEIRITIOVAB: © FPATL

K=t

10 WCST GBJLINMCKREI_( FTATORFE

ATTITI

I WISCILLANESLS Nk e Bl PRE,

PUHIRTE P

INT e bR 8

Laas [

MERITORING AL

dAL EINTLALENCE 2. slRsPLED
I'ER HHAT A% ([N T
B NT WA UKL PRGN,

Dl LAl eN,

Hu T UMENT

[[EES R
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I AIRCRAFT RESPONSE TO CONTROL

2 EASE OF MAINTANING OQESIRED

FS

[t

FLIGHT CONDITICN __WMC, MC 7 “mC | VMC iME [ IMT ¥mc ] LMD L IME
TURBULENCE ouT ouT N QuT out [N (VR | auT ous
DIFFICULTY GRBAT | ;EAT ¢ MODERATE [MODERATE |[MODEIATE | SSLIGHT | s SeIguyl »SLient =31 LINT MYDEIATE [MOOERATE
NAKIMUM UNMDESIAED FLUCTUATIONS t5 | + 200 _fpm L3 Knots — tpm
COMMENTS THE LONG PERIOD DIYEGENT PITCN OSDILLATIOK OVERRDDE EVERY - SPEED EEA0RS ARE A RESULT DF THE PITCIH USCILLATION. AND
THNC ELSE,  THE APPrACI TUKNTD AT FalelY WETL AUT THE SCMETIMES TIE IMITIAL AND 7WAL ESPONSES 70 ELEVATAP
WORK Tl WAS ANDEMONG T AT 17 ON THE WRONG SLNE OF THE PUTCY ATTITUDE
3, RESCUAL OSCILLATORY ChARACTERISTICS
LITUDE o DAMFPING T AMPLT JGE PERIGD | JENPING
FITCH ACE | [ A DERATE i LOHG | =RD |
HEAVE [ ] 2B el 1 ase o T ]
SOURCE DEGREE L T SDURCE__ T DEGREE ___
EXCITATION L CYATOR, TURBUZENCE | SASILY o cme . UHCHOWR TASILY e
CONTRCL ELEYATUR I SFPECTIVE - - L EEvATOR. . o] LFVEGTLYE.. -
COMMENTS THE ALACHACT MOSE WAS [N DONSTANT MOTION AT LOU IPIREOWENCY, AIRCRAFT CSCTLLATION SETMED To HAVE A LO SFC. PERIND. BT
THE TURBULENCE ADDEN SMOKMTUSLY L0 THE noow S OAND ACCASTONALTY, NI4Y T GHT ATTITUDE NE SPEZD TRACKING ON
ABCTT LYz TA THT RATING, THE APPRO&CH. THE FREAUENCY COULD BE THORTASED (T0 L cpady
T RESULT TN A F L0,
CHANGE IN THRUST REQUIRED FOR 20° BANKED TURNS
CHANGE REQURED [ MILZ RATE N NEGLISIRLE -
EASE OF COMPENSATION SLIGH D:FFICULTY ELIGHT DIFFICULTY
COMMENTS : MUST TRACK FLTCH ATT TUDE MIRING TURNS. PARTLCULARLY
DY “FICULY BECAUSE OF LNDERLYING PITC ATTITUDE QSCILLATION.
FLIGHT PATH CONTROL
intercepl B mitiol_tragk] Intermediale trock Fmol trock . Intercept 8 intial track] Infarmediale lrack Final track
iGide Earh Localizer Ghide path ]| Locolizer [Ghae path | Lacahzer Glige path| Locolizer [Giide path | iocohizer | Glias pelh| Locolizer
DIFFICULTY . | '
b HOLRRATE | #ooERATE | MODERATE | MODERATE | MODERATE | MoDESATE SLIGHT | SL1eur | >{gny | XODERATE | MeoERATE | MonERATE)
PRECISION ) ) . ‘
Gwon GOOD Lonn LD LMD J FALR ALl FALK fALR FALR FALZ
MIN:MUM ACCERTABLE BREAKDUT ALTITUDE
‘F GREATER THAN 200 FEET 7100 [I]

(=)

-

o

w

=

CONTROL SENSITIVITY

RESPONSE

COMMENTS :

HREAKOUT AND FLARE

EASE OF ARRESTING RATE OF DESCENT
FRECISION GF ATTAINING TOUCHDOWN POINT

COMMENTS

CONTROL TECHNIGUE

COMMENTS 'F OIFFERENT FROM
[L&S WITH ELEVATOR AND
VERTICAL SPEED WITH THRUST
LEVER

CONFIGURATION  14-P WD knotsl CONFIGURATION  14-P winNn (knots!
FLIGHT NUMBER B2-2 WIND SHEAR NESLICTALE FLIGHT NUMSBER §7-1 WIND SHEAR
PEOT EXTERNAL TURBULENCE Liuit PILOT 3 ERTERNAL TURBULENCE
PILOT-RATING BYz PLOT-RATING vz
CHARACTERISTC ROOTS [ o | - T R CRARACTERSTIC RDOTS | | 1hy .304 a0 | 160
INPUTS
ELE VATOR THRUST_LEVER 7 ELEVATOR THRUST LEVER
3E* rad/sec? A 257 - 13.0 (1t /sec”: irad/sec? )/in) 251: S0 Atfsec?iin)
na [ Fingl tntiol I Fona' ] " Firal ai 1 Finai
SATISEACIORY | TOO GREAT ]SAT]SF}\CTQ}V ISATLS FAQT 1Y | SATISCACTORY SATISFAGTCRY. | SATISFACTORY
VELOCITIES

Longilud:nal velocily { [45) werhical velocity [h1

Longitugiral veloaity T1A5) Verfical we-ocity (71

PEICTSICN WAS (i) BECAUSE 1 DID MOT DA<E LET AN K108
AULLD P, BENCE THE WORK LA WAS T1E FURTUNATELY
TIERE WAS NOT MUCKE WIMD &'1LAK OT-KEW1S WU Li> NOT
HAVE HEKN TIME TO QPR WITH T97 CHAKGES.

T CIFFCJTY
PR |

WOULD 'IRWE MSSSIE LANDING 7Y AT LEasT 500
WAS HETWLNE

T SIHCE CallTiom

ATERAL DIRECTICNAL CHARACTERISTICS

EFFECT N FINAL ASSESSMENT

SHALL ARCARSE NEADING Was W

M,

LEAST OBJECTIONABLE FEATURES conteon was Kol LT,

MOST OBJECTIONABLE

MISTEL LANEDUS

TEATURES

As PR OSICTDWNS Y, % AND 5 ARVE

Thl: CONTHOL
*'n.

SITIVITY [YPREASED SROM 0.2 100 1,1

PLTC NSCITLATEON DEMANDS CINISE ATTINTION,

) SLLGHT DIFFICULT Y
AR

PITC 953TTLATION CALSRES SOME CONCERN RUE CAN BE SUPPRESSED
T TR FLART 0.1

3MAL.. TR PITCI, SPEED, MEIGHT TASK RESULTEN LN THE NETD
i ST S-TURNTHG Ti STAY OK THE LACALISER.

MODERATE 70 LARD
EFUT

AMPLTTURE BLTC ATTTUDE ASCILLATICON.
g AN ADDING T ELEVATOR [NFLTS
ALS MUEBT BE CaREFUL OF
A8 OSCTLLATION SWLYGS BARK

™

LA
BRELAYID RRSPONSES




CONFIGURATION
F_GHT NUMBER
FiLOT

WIND (knots)
WwIND SHEAR
EXTERNGL TYRBULENCE

CONFIGURA™ ON Ta-In wiND [knots!
FLUIGHT NUWBER #&-° WIND SHEGR
FILOT i EXTERNA. TURBLU_ENCD “:D- i-T

FiLCT-RATING ?

PLIT-RATING

CHARACTERISTIC ROOTS CHARACTER STIC ROOTS | : J
1 AIRCRAFT RESPONSE TC CONTROL INPUTS
— EEvATOR _ N THRUST LEVER _ ELEVATOR T ] RISt LEVER )
CONTROL SENSITIV.-TY BE. 1S ic1d/sec?i/in|[F5T 215,00 1 secin (ragfsec? )/ir e IFtfsecifin
Init ol Final - al_ ] Final Inibal | Foro'
RESPONSE - TOD SHAL- | R Thd SHALL L. . I - -

2 EASE OF MAINTAINING OESIRED VELOCITIES

FLIGFT CONDITION
TURBULENCE
DIFFICULTY

MAXIMUM UNDESIRED FLUCTUATIONS [

COMMENTS

e T
HEAVE

ExCITATION
CONTROL

COMWMENTS

4. CHANGE N THRUST

CHANGE REQUIRED
EASE OF COMPENSATION

COMMENTS

5 FLIGHT PATH CONTROL
O FFICULTY
PRECISION
MINIMUM ACGEFTABLE BREAKOUT
IF GREATER THAN 200 FEET
COMMENTS

€ BREACUT AND FLARE

EASE OF ARREST NG RATE OF O3

COMMENTS

T CONTROL TZCHWIQUE

COMMENTS IF CIFFERENT FRON
LAS WITH ELEVATOR AND
YERTICAL SPEED WIT4 TKIUST
LEVER

Longiudinal_ve'oaily (1451

Verncal velocity (h1

Long fudmal velccily 1TAS)

Vertical veloe ty (R

[ ¥
TNME T aMC RN e T e [CwMC T Tmc | [wmc VM T TMC |
ou T outT T TN out | Tout | ouT ] N ou” ouT
MODTHATE [FONERATE | HiF AT [MINE AT R -
11 knaots) <nofs|
IOWE 3 LEVER i IAMGES T OFTAIN RELAYF LY SHAT L
TICAL JELOCTT POWEE T Py T
DITE - ATTITUNR,
FERIOD i T TAWPLTUDE FERIOD 4‘ MPING
! . - ——— e ————
I
[ SOURCE B DEGREE SOURCE o

E ED TCOMAYE v NRGAT WS e
DIVERGENCGT TN PITO!, RAT
PEFICIMT T 3 [T BT [
TARGE PORTRL FOCUHASCES T BT A

SERTECAL JEROCITY,

REGURED FOR 20°

BANKED TURNS

ELILLILE

SOMEWR AT
TURY
L

]
T, DIFFICUTY

CONPCSTHD AS 1 001D MaviE oL L5-01
HEIGH ) IR
DUT THRAE WOLL SUDDINEY KT ow

A WTTSIUT

VLS PR IN WSTT A
T OSTABTLITY Jas

TANGER

AR RS H
T L
[ IR RO
PR

NT R
N OSFALT

E

AN

I
THLUST WIT oY
LRI WRCINT

fntercept & i=ral track] Inlermen.are track |___7 Finot frack Intercept B ndial lrack| atermed are trock Fingl rrack
Clide pat™ ] Localizer [Gide pot~ | Locanzer !G\de pa n] Lacalzer Giide pagh] voco. zer |Ghide poin [ Local rer | Glide path] Localizer
KUAT ko
')m:i [R) . ALz ALt
ALT-TUDE
CLLDY BT RATE 7T N

CENT
PRECSION OF ATTAINING TOUCHDOWN POINT

INDRG

O FFIZULTY

URAY BN

THN HICH S GLTOR PaF

8 LATERAL [IRECTIOMAL CHARACTERISTICS

EFFECT Of FINAL ASSISSWENT

v

S LEAST QB.ECT:ONASLE FEATURES (ann

Qo MOST OBJECT ONABLE FEATU

MISCELLANECUS

E5

sl

AL T Wy
A5 THOVETE 1LY NOT
INLESS 07 POWER STETT R

T DARPT, (AKX

TOARD Ul E NAT

PR RN SRS

T
FpOL0an e

Towi \em pg

ALE
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CONFIGLRATION
FL:GHT NUMBER
FILGT
PILOT-RATING

CONFIGURATICN  L3y-J3
FLIGHT NLMBER 30-7
PILOT n
PILOT-RATING  9'72

WNDIknetst
WIND SHEAR N
EXTERMAL TJURBULENCE W

WINC {knots)
WND SHEAR
ExTERNAL TJRBULENCE

CHARACTERIST C ROOIS | et ™ ] 05 -l.es CHARACTERISTIC ROCTE | T o —|
| AIRCRAFT RESPONSE TC CONTROL INPUTS
%_ FLEYATOS T TrAUST TEVER —Forweton .. ] LEVER
CONTROL SENSITIVITY: 5 trog/secilfm | 28T 157 fi s (od/sec? )An Ul 1/sectrin
Tnital ] Finai it al T Final Firal el T Final
RESPONSE : o T weer | ran swas | Tpig |

Z EASE OF MAINTAINING DESIREC WELGGC TIES

imal_yeooly (A5 Vertical velociy [ LoTaitutingl velocty 11850 T Ve-hical_velocrdy {h] |
FLIGHT CONCITION R N T VNC 1M I'WT [ wmC _T7TMC iMc |
TURBULENCE in [ 1 BTN STV R S :.9_'_{ N
DIFFICULTY HEETIYY S IR R ]
MAXIMUM UNDZSIRED FLUCTUATIONS - knats] - Tom
ZOMMENTS :
3 RESIDUAL OSCILLATCRY CHARACTERISTICS
JITUSE _BEmdh awr, fude ™ T T DANEING _

[ e

FiTCH

HEBYE

EXCITATION

SCURCE

Le

CONTROL

(R P
U

COMMENTS

4 CHANGT

FOR 20°

‘n THRUST REQUIRED BANKED TURNG

CHANGE RESUIRED
EASE CF COMPENSATICH

COMME NTS T

\

i

cin

BT

5 FLIGHT PATH CONTRCL
nlercept 8 oot trock| Tntgrmeziate drack Final 1-ach Irtercapt B jmta Irats] Infermedsate frocx Final trock ~
IGide puf"‘rLoculll({ijhde poth | Locohzer [6 de path, Localzer Gl de path]Loco zer |GTide polh [ Locolizer | Glide parn Locolizer
CIFFIcuLTY CELUET ] L NT by b vrs| MobipaiR] e LanaT
ENC I SIS s ' -
PRECISION e T Lgh | aaT JUR Y rwoe g o :
MiINIMUK ACCEPTABLE BREAWKOUT ALT:TUDE
IF GREATER THAN 200 FEET
COMMENTS ALWPIED E WL 1P T Bl (Le1 KL
FERTILAL 5 €l Fa WD, e
: SEUTATI
6 HREAKOUT AND FLARE
EASE CF ARRESTING RGTE OF DESCENT " RO
FRECISION OF ATTAINING TOUCHDDWN POINT % e Arrl
— ]
COMMENTS - WERS T Tuee by b [EUa R I DR MRS 0
R R
7 CONTROL TECHNIQUF
COMMENTS ¥ DFFERENT FROM  cothisn T- AL LTy
LAS wiTh ELEVATOR AND ROT Toeb o AR LI
VERTICA. SOEED WTH THRUS™  aqkim. 1 im acT 10
LEVER
8 LATLRAL DRECTIONAL CHARACTERISTICS
FFFECT ON FINAL LSSESSWENT it
2 LEAST UO.ECT ONAB_E FEATURES WO Gt Lt e 1 e
: ORI SRR I Ee
“E g T -h

I W ECEL LANEOUS
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CONFIGURATION  1-21L
FLIGHT NUMBER 113-2
PILET A
PILOT-RATING 3

WIND (knals) 5
WIND SHEAR NEGLIGTBLE
EXTERNAL TURBULENCE MECTLIGTBLE

CONFIGURATION [ -717, WIND tnots) 5

FLIGHT NUMBER (7.2  WIND SHEAR NECLIGTALE
PrOT B EXTERNAL TURBULENCE ygorratsne
PILOT-RATING 4128

CHARACTERISTIC ROOTS  T_aine . 161 | -.a0t | as1 | CHARACTERISTIC ROOTS [ ayax | 19 ¢ _89t] 481
I ARCRAFT RESPONSE TO CONTROL INPUTS
ELEVATOR THRUST LEVER I ELEVATOR THRUST LEVER
CONTROL SENSITIVITY: Myg 725 (rgdrsec? m| 28T " 11,90 {17 7secWin Ve lead /e Vin| 20T = 11/52C2n
[ Tmiteal Final Tnitial 1 Final : Inhial | Final in fiol [ Firal
AESPONSE SATTSFACTOWY | TOJ CIEAT SATISFACIOTY | SATISFACTORY SATTSFACTO™ | SATISFACTORY | SATIZFaCTy Fi
2 EASE OF MANTAINING DESIRED VELOCITIES
Lorgitudinal_velocily [1ASH Vertico velacity (R ] Longituding! welofily (1AS] ]~ Verlical velocity (A1
FLIGHT CONDITICN WML ] IMC [ L L T L YR VMG | Imc T TWMC (T vMC [ TMT ' yMC
TURBULENCE ouT | ouT N ouT __ [ ouf [N qutl__ | _ouT [ N | 9wt | gut iN
DIFFICULTY SLIGUT ]mDE-'{!TE [ SREAT SLIGUT, MIDEPATE |MIDEVPATE ! NOKE HONF RINE TN _BL-gw
NMACIMUM UNDESIRED FLUCTUATIONS +12, -3 knots) + 200 Tpm t5 Knols| Tpm

COMMENTS VEEY "TOOSE' PTICH CANTHY. WHICH TOHOETYE? WIT'1 TUTRULENCE

GAVE “EAL PROBLEMS TN AIRSPIED CONTHOL

3 RESIDUAL QSCILLATORY CHARACTERISTICS

SMALT, QOUPLING EFFECT BETWEKN AT RSPERED AND VEPTTCAL VELVCITY.

[ &MPLITLEE [ PERIOD DANT NG | AMPLITUDE [ PERIOD. I CAMPING
PITCH I 77 . H 770 T
HEAVE ! e B ‘ ! J
SOURCE 1 SEGREE | ) SOuRCE T 7 . DEGREE
EXCATATION | o | o ~
CONTROL I ] . . I
COMMENTS
4. CHANGE 1N “HRUST REQUIRED FOR 20° BANKED TURNS

~r

D

o

MO T

CHANGE REQUIRED
EASE OF COMPENSATION

COMBENTS

FLIGHT PA™A CONTROL

] CIFFICULT ™

MUST 0F CUMNSE LY ATISPERD

Iciercepl Bown fial track} Intermediale *rock Final_track

lide path] Cecal rer [Gude path [ Locoleer [Ghde pott | Locoliear
BIFFICILTY AN SLICHT | MODEOATY  S1L4G0T | GrRAT | MODEUATE
PRECISION H0n Fars T A

MINIMUM ACCEPTAE_E BREAKOJT ALT TUDE

IF GREATER THAN 200 FEET 51 )

COMMENTS

BREAKOU™ AND FLARE

EASE OF ARRESTING RATE OF DESCENT
FRECISION OF ATTAINING TOJCHOOWN PCINT

COMMENTS

CONTROL TECHNIGUE

COMMENTS IF O FTERENT FROM
Fas5 wiTH ELEVATOR AND
VERTICAL SPEED WiTH THIUST
LEVER

ATZRAL CIRECTIOMAL CHARACTERISTICS

EFFECT OM FINAL ASSESEMENT SMATL

LEAST QBJECTIGNABLE FEATURES

CRJECTICRABLE FEATURES A5 PE? 8KITINN 7 Al

2687

In‘ercept A miliol lrack| Iatermediate track Fnal track

Ghde path| Localizer [Ghde path | Locolizer [Girde poth] Locglizer
NONE, NOKE NINE NTNE HONE NONE
n o0 “non [E2ls))] et @p |

W CIFE CULTY
LS

©ORE CATERIL T NALD ATFSPETD TN FLAPE WWREVEY, TO
P ING IFFECT NF LT9SPERD WIT: VEFTTCAL VELOCTTY

HOSE

BN AMWNT AR ATTITIIE STARILTTY.  EASY TO DONTWIL  VRT
E NUATVLY ETABLE.  FASY T TVTM ATTTTUTUNE AND AT ISPERD,
SE T TURRILENCE TOW

E-FRCT K PITCSIRT MIMENT WIT' PONER,
T NANGERINS  AYUMT e a1 RGPERR -VERTICAL




CONFIGJAATION

123
FLIGHT NUMBER 1312.2

WIND (knols)

WIND SHEAR PODERATE

WiND i knats] 1a
WING SHEAR SMALL
EXTERNAL TLRBULENCE [1GHT

CONFIGURATICN
F_IGHT NUMBER

1-22L
1a2-2

PILOT A EXTERNA. TURBULENCE MEGLIGLBLE FILOT B
PILOT-RATING € PLOT-RATING  7C
CHARACTERISTIC ROOTS  [—ott | .10 L | -.63% | .461 ] CRARMCTERISTIC ROOTS | Toroe | 191 |-.69¢ | A8i |
I AIRCRAFT RESPONSE TO CONTROL INPUTS
ELEvATOR THRUST [EVER ] ELEVATOR I THAUST T _EVER
CONTROL SENSITHVITY I'M!p.zs (rad/sec)lin [l (11 2ectin Mge =. 25 tred/sec? )/ ZRT= 11,9 {Ft/secs)ing
Initial Fural Final Imtial I Fanal inFiaf Finat
RESPONSE fsulsp.\cﬁ;,‘w | TO0 GREAT 1| 84 SATISFACTORY | SATISFACTCRY || SATISPACTORY | SARISFACTCRY
Z EASE OF MAINTAINING DESIRED VELOCITIES
Congitadinal_velocily {145} Vertical veacy (R) - “Longitadinal_velocity (1AS) Verncol welocry TRt )
FLIGHT CONDITION VNT A yMC [ imc_ ] _I¥C vIC_ | TMC TMe ch__l___[_ngp__ —IMC
TURBULENCE: aut [ ouT N ouT | ouT N oT | out M 04T ouTt N )
DIFFICULTY HONE MODERATE [MODERATE RONE | [MODERALE [MODERATE SLIGHT | SLIGHT STIGHT SLIGHT | SLIGHT |
MAXIMLM UNDESIRED FLUCTUATIONS 10 --i2 0ats 3 330 tpm W, & xnofs
COMMENTS : MODERATY INFLUENCE OF ATRSPECN ON NURMAL FORCE MADE IT
DIFFLCULT TO SETTLE ON ETITHET THE DESTHRED AIISPEKD OR
CRTLCAE SPEED.  THE ATTUIUDE WJOULD KOT SETTLE DOWH 0
U AN AIRSPEED, SEEMED LITTLE CORKELATICN BETWELN
ZVER POSITION AND ATE OF DISCENT.
3 RESIDUAL OSC LLATORY CHARACTERISTICS
[ AWMPLITUGE [ __ _PEROC T DAMFING | l__wnmune T FERIOD | OANMP.NG
PITCH I EW - | 2ERD | I |
HEAVE ! 2ER0 .1 [ 2ERD ] ] ]
[ SOURCE | " DEGREE._ T Fﬁ ~ SCURCE I CEGREE.
EXCITATION : I ] | .
CONTROL [ 1 l [
COMNENTS
4. CHANGE 1N THRUST REGUIREC FOR 20° BANKED TURNS
CHANGE REQJIRED [ SMAL 1 MEGLIGINTE - SMALL 1
EASE OF COMPENSATION bl CIFFICULT Y] WO SLIGHT _DIFFICULTY|
COMMENTS

S FLIGHT PaTH CCNTROL

Intercept & mitin track| Inlermediote track Fnal trock Intercept 8 nilin' track] Intermediate Irack Final irack .
lide path | ocahizer [Glide poth [ Localizer [Ghide pot~] Locohser Ghde poth| Locoliger [Ghide poth | Laco.izer ; l-de path] _ocdlizer
I 1
DIFFICL.TY SLIGAT | SLTG'T  [OILERATE [MOREGATE | 8L.GiT HEAT  NOHE = KONE ZNONE | »NUNE _| > NHONY ~ROKE |
‘ -+
FRECISION FaL FALR ik Al mio, | |vEry poon | FALRIO0D[PAZ 2 'C000 |FYIRSSG0D FATR GOCY | FALR -GOOR FAIR"GCIDIJ
MINIMLM ACCEPTABLE BREAKOUT ALTITURE
IF GREATER THAN 200 FEET an
COMMENTS WIHD SiEaR camt 5. N0ENLY TENDERCY Tiv FLSH HOST DOWY LF 4131 ON CLIDE SLOPE.
HiG - TONNTE BT

LRI,

5 SREAKOUT AND F_ARE

HIRA AT sy

FASE OF AARESTING RATE ©F DESCENT
FRECISION OF ATTAINING TOUCHDOWN POINT

CIFFICOLTY

COMMENTS:

7. CONTS0L TECHNIQUE

JOMMENTS IF JIFFERENT FROM
LAS WiTk ELEVATOR ang
VERT Cal SPEED W' TH THRUST
LEYER

# LATERAL WIRECTIOMAL CHARAZTZRETICS

EFFCCT ON FINAL A4SSESSMENT

Al

9 _EAST O3JECTIOWABLE

10 WOST OQBJECTIONAB_L FEATLRES

MISCZLLANECUS - o 8

268

31 IGHT RO CIFFICGLTY
FALR

il BUEOMTRY Hrel AT RAEAROUT |

NAE

T R PORS IV T THRBILENCE UPSETS.

T Was
PUUER CIEANGES

WY MUCH OF 4 3RNILEM 04 APPIDACI AS
RV IO MUCH .

TITINE STARTLITY ¥
v THD MR ENT B

NOTTCRAR
THRLST

HUT N7
1T

W TOMTRL,
[N°¥ 0d BASIS OF PITCH THSTABLLITY,



CONFIGURATION  R1-Z2LI.
FLIGHT NUMBER E2-1
PIOT a
PILOT-RATING 5

WIND{krots] 0
WIE SHEAR BMALL
EXYERNA. TURAULENCE NEGLIGLALS

CHARAZTERISTK ROOTS [ _4g | -,31

Lokt o3t |

t BIRCAAFT RESPCNSE TO CONTRCL INPJTS

CONFIGURAT-ON  L-21L  WINE{knots! CALK

R

N ELE vATOR I TARUST _E
CONTROL SENSHTIMITY Meet™ \rodisect | 25T 150

il F nal 1n.mal T Finol

11 /sec? )

FLIGHT NJMBER 100-2  w'ND SHEAR HEGLIGLBLE
PILGT B EXTERNAL TURBULENCE MEGLIGLBLE
PILOT-RATING 40
CHARACTERISTIC ROQ™S 0 | -3 Lot leJ
LEVATOR TTARUST LEVER |
£ rod/ser2 )/l 2877 11,3 17ectin|
; Tnimal ] Fingl tlal I Final

RESFONSE SATISFACTORY | [DD GAEAT

2 EASE OF MAINTAINING DESM'REDZ VELOCITIES

([ “ongitadiral welotity (1453

SATIS FACTORY | SAT1S SACTCRY |

[ SATISFAGTURY | SATISFAGIORY SATISFACTORY | SATISFACTORY |

:

Long tudinal welocily {TAS) vertical velot.ty Th)

FLIGHT CONDITION VMC_ T TMC [ IT™MC NEC WO T TMET ] T MG __VHWC M IME
TURBULENCE SuT AUT | m aut cul out T cuT ]
DiFFICLLTY SLIGNT MODZRATS | LREAT | _rowi | SLICHT | SLIGHT SLIGHT SLIGHT | > SLIGHT| >SLIGHT
MAXIMUW UNDESIRED FLUGCTUATIONS ) Knces, [ L] _knets]

UL MIT STAY PUT. 1N FACT 17 SEVMED T RESPOKI
1D WEAR DREYLMG ATTITIDE COMIANDS AT FIRST BUT
"LTUDE HOLILI CONTLNSE AFTER HAVIHG 3' (WED 0K
STOHFPED FOR 3 CONSTANT INEUT.

COMMENTS TIE NOS

3 RESIDUAL CSCILLATORY CHARACTERISTICE

IJI»'I"ICUT.T\; DUE TC TEMNDZNCY TC PUT NOSE DOWN TF HIGH ON
GLIDL SR

| T S FERICD ] _DAmPing AMPLITUGE ]
P TCH EMATL. HEDTUM MIDEHATE T kR0 1
HE 4k . o 20 |

F SOLRTE B CEGHREE ] [:7 SOURCE
ExCiTATION ! I LEVATO R 1 _ |
CONTROL FLEVATGA 1 _J -
COMMENTS THE OSCILLATICN DID ROT ACTVALY PRIBLCE » MOTION N

OTPOSTTE
LEADING,

DIRECTION BUT MER¥LY A BESITATION THAT WAS 1S~

4 CHARGE IN THRUST REQUIRED FOR Z0° BANKED TURNS
CHANGE REQURED [ T ERATE ; SHALL ]
EASE QF COMPENSAT ON . ES FiCJLTY 5 IGHT DIFFICJTY
COMMER TS,
& FLIGHT PATH CONTRCL
Intercept 8 niho track| Inlérmedte track Final_irack [~Tercept & mikial frack| Infermediate irack F nal_track
G' de poth | _acatzer [Gl:de polh| Locahieer [Glide potr Logol zer Glhde path{ Locol.zer |Ghde palh | Locelizer | Glide paihi| Logalizer
Lt
GiFFiCuLTY HUNE L STGHT gk SLIET SLIGHT | sLIgeT | guicer | silgaT SLIGHT | SLicuT
PRECISION L CiNL LAYES l ALk FAIR FAlR 5 Tl FALR FALR FATR FALR FAIR
MNIMUM ACCEPTABLE BREAOUT ALTITLLDE :
IF GREATER THAN 200 FEET s 303
CGMMENTS A PEE BESTICK 2 AROWE, BROKE CUT AT 300 FZET RECAUSE VERTTCAL VELOCITY was 1020
F.oM. TOC UNCOMPOATABLE NEAR GROUMD., VERTICAL VELOCITY
TMCREASED ORCE T 1200 FLF. M. MOMENTARILY.
& BREAKDUT AND FLARE

EASE OF ARAESTING RATE OF DESCENT
PRECISION OF ATTAINING TOUCHDOWN PCINT

FHCLLgl

COMMENTS

-~

CONTRO_ TECHK.QUE
COMMENTS 7 GiFFERENT FROM
LAS wiTH ELEVATOR AND
VERTICAL SFEZD wiITH ThRIUST
LEVER

8 _ATERA_ DIRECTIONAL CHARACTERISTICS

EFFECT ON TINGL  BSSESSMENT SMALL

w

LFAST DBJECTIOVABLE FrATLRES

0 MOST GBSO TIONMABLE FEATURES  As FER SECTIGN © 4RO,

It MISCELLANEDLE

269

FAIR

HLGHER THAN USUAL GADUNIT SYEED (&0 KNOTS) REDUCES TIME ON
APPROACI.

"

ATTLTU DR SFABTLITY SATISFACTORY,

&}
CAFTER BELNG RENCCED !

ATE Iz TOGETS UP [ 005 pL g, M, NIAR CROLND TT
UNOUMPIRTATLE ESFEDIA BESPONSE 15 STOW,
LHERT 18 ANY AIRSPEEL-VERTIGAL YELOGITY COUPLING,




CONFIGURATICN WIND(knots | 10 CONFIGURATION  RE-22,  WINDlwnors) 0
FLIGHT NUMBER WiND SHEAR SMALL FLIGHT NUMBER 91-3 WIND SHEAR
PILOT SXTERMAL TURBUJLENCE NEGLIGIBLE FILOT B EXTERNAL TURBULENCE
PILCT-RAT:NG PILOT-AATING  4lizg
CARRACTERISTIC ROOTS " g -.26 0 -1.03% | 1.0l craracTeRIsTC ROOTS [ o T o5s | ranef pang |
LAIRCRAFT RESPONSE TO CONTROL INPUTS
ELEVATCR THRLST LEVER __ELEvaloR 1 ..— JHRUST LEVER |
CONTROL SENSITIVITY. RBE=.-35 {rad/sec?iiin[faT- L5.0 rZseclin Mg = 35 frad/sec? iin] 2872 15,00 {f1/5ec2)in
Il Fina! inihial [ Fonoi . Inilin! F nal Imitai Final
RESPONSE ___S.HTISFAC‘EORYI SATISFACTORY § SATISFAGTORY ] SATTSFACTORY | SATTS FACTORY ISAT[SFACTUR\' SATIS FACTORY |5ATISFACTD|1Y
2 EASE OF MAINTAINING DESIREC VELOCITES
Longiludingl ve ocify (1850 1 Verhcal velozity (R} - Longifudnel vewt ty (TA5] Verfical velocity [R]
FLIGHT CONDITION. VMC. we T Tz I o Mc [ IWC VME 1 IME ] dmMc T WMC T iMC | _ImcC
TURBULENCE : | ot ouY I OuT avs | m oJT | our IN T | out TN
DIFFICJLTY STIGNT | SLIGIT | SLIGNT | SLIGET | SLIGHT | SLICHT [ >houe | 5 nowe T Smome >NONE | »NONE | » NONE
MAXIMUM UNDESIRED FLUCTUATIONS [ -1, 5 knars| 10 fzm L ] kratsl; fem
COMMENTS DIFFICULTY PROBARLY MIS5TLY OUE T LACK OF RECGENT PRACTICE.
ATTITUDE CONTROL WAS A& BIT “SUFT"'. A& NEW STEADY -STATE
ATTLTULE 210 KOT RESULT FROM A STEADV-STATE ELEVATOH
POSLTLON.
I RESIDUAL OBTILLATCRY CHARACTERISTICS
T AMPLITUOE_ TTRe R0 T T DAMPNG ] [ TAMPoITUDE C ] PERIOD DANPING
PITEN ZERY - oo ERD I e |
HEAVE TERG . [ FEAR [ | R
SOURCE - % GEGREE ] [ SGURCE : © T _DEGREE
EXCITATION - | [ ELIVATOR | HARDLY .
COn*RIL R r ] ! I i
COMMENTS -
4 CHANGE 1N "THRUST SEGUIRED FCR 20° BANAED TURNS
CHAKGE REGUIRED [ GL1C] ALE o " EMALY
EASE OF COMPENSATION l N0 DIFFICULTY JGNT _ SIFFICUTY
COWMINTS NOT FRECISELY SURI OF WHAT THE HETGNT CONTROL CHARAGTER-
VSTICS ART.
5 FUIGHT SATH CCONTRO_
'8 wutial track| ~Yelmedate Track Foal track ct & nihal 1rack] Inia‘medicte track Findl track
e parh [ Local zer [Gode path " “aco_r Glae path | Locohize: {Guce path Localizer [Ghde oth|Locahizer | Side path] Locabzer
DIFFICULTY - . . R I . : )
13IERATE  [MODERATE ALIGET | SL1GeT GLLUHT  [MODKRAT | FONE PONONZ HOHE NUNE [ SLIGHT SLLCHT
PRECISION R B EALR HLTR Al RO GauD TALR conn FATR WoD FAIR
MiNIMUW ACCE2TREHLE BREAKIUT ALTITUDE
F GREATER THAN 200 FEE) I
ZOMKWENTS INITEAL RATE OF DESCENT RESLULT 200

AKOUT BNG FLART

KM THE
i SLRP25 1HC
LTZER PRSI
PrRGOIE,

EASE OF APRESTING RATE OF DISTENT

NFF T T

FRECISION OF ATTEINING TOOCHDOWN POINT [ oo )

CIMMENTS

7 CONTHCL TECHNWIQUE

COMMENTS IF DIFFIRENT FROM
T&S Wk E.FVATGR AND
VERT UAL SPEEC W ¥H THRLET
LY¥ER
8 LATERAL [SZCTIDNAL CHARACTERISTICS
EFFECT O FIhAL GSSESSMERN AL
3 LEA3T CEECTIC FEATURF =
O MCET DBUECT ONAZ b FEAT_RLS PRELE,

CEPTARLK

¢V SCELLANEDUS

L AT AN

Pl APTIT, Uk

270

DIEFLCULTIRS PUR TO 3-TURNS TO S5TAY OH TNHE LOCALLZER AND
% CN THE

SL1DE PATH,

B BAEAXOUT. NUT SURE COULD HAVE
EN UNCCASULONS FLARE OR JAING EFFECTS
MR S-TURNG T8 STAY O LOCaLIZER.
T CONTROL TANES SUME CETTING SRS BUT MOT BAD.




WIND{knois) 5

CONFIGURATION  2-2LL WING knets) 5 CONFIGURATION  2-21L
FLIGHT NUMBER L115-1 WIND SHEAR NEGLIGTBLE FLIGHT NUMSER 124-1 WIND SHEAR NEGLIGTBLE
PILOT A EXTERNAL TURBULENCE MNEGLIGIBLE FILO™ B EXTERNAL TURBULENCE HEGLIGIBLE
FILOT-RATING B FLOT-RATING 7D
CHARACTER-STIC ROO™S [ y14: | 148y “s | -L26 ] CHARACTERISTIC ROOTS r_m“ I s [ -50 | -L.zs )
L AIRCRAFT RESPONSE TO CONTROL INPUTS
ELE VATOR H TrRJST LEVER . ELEVATCR ... _THRUST LEVER _
CONTROL SENSITIVITY: BE: 0.25 {radsecti/ie)[287 =119  lsec®Ving Neg = 0.75 tead Aec? 1ind Za7=11.3 (11/5ec?)in)
Initial 1 Funal N Trilial " Firal ETI Final In-tiol Final
RESPONSE : SATISFACTCAY | TOO GREST || SATTSCACTORY | SATIS “ACTORY SATISFACTORY | TOO GREAT SATTS FACTORY [ SATIS FACTORY

2 EASE OF MAINTAINING DES'RED VELOCITIES

Verfico welocidy (F)

[ Longtudinal_velocily 11AS} Vertical velorify (R

[ _Lorgudmol velocily {TAS?
]

FLIGHT CONDITION: C__]__tmC M T WMC [ TMC [ IMC vMC T iWT LMC VMC | IMC [ TMC
TURBULENCE ouT_ | oLt i ouT__ | our_ | N [Ceer [ aur | W oul | ouT | N
CIFFICULTY . SLIGKT RT SLIGHT [MGDERATE ] ORBAT | SLIGT | SLIGHT | SLIGHT SLIGMT | SLIGHT | SLIGHT
MAXIMUM UNDESIRED FLJCTUATIONS | +12, -10 Wrafs) “i3a0 Tpm] [ 3 knofs) fpm

COMMENTS: FITCH CONTROE "MOOSE™ AND Tif ATTETUDE DISTUIRED BY THE
TURBULENGE.  ALRSPEED ESFICT O¥ TIE POWER REQUISED WAS

CIETE 4 PWHLEM SSFECTIALLY ON T.M.C. APZFRQACH,

3 RESIDUAL QSC:LLATORY CHARACTERISTICS

LARGE PITCUING MIMENT WIT'| POWER BI'T 1T PRESENTED NO PROBLEM.
JUST MEED TO RETRTM N PITCH WAEN MAKING POWER GCHANGES.
SOME COIPLING BETWEEN ALRSPEED AND VERTICAL VELOCITY.

[_awP_ITUDE PERIGH | _DAMPING ,,,.1 [ amPLITUDE T FERIOD DAMPING
PITCH TRRD [ ) ] I |
HEAVE FERD L | | | TERD 1 1 |
[ SCURCE DEGREE [ SOLRCE _ . 1 DEGREE
EXCITATION : [ | | ] i
CONTROL - - o | | 1 -
COMMENTS S1AM PITCH DIVERTENCE.

4 CHANGE N THRUST REQUIREC FOR 20° BANKED TURNS

L]

CIFFICULTY

CHANGE RIQUIRED
EASE CGF COMPENSATION:

COMMENTS . TO WANDRI,. L

S SHONID CICANT FOWER CHANCT

FLIGHT PATH CONTRCL

i SUALT
[ SLIGHT

- |
C-FFICJLTY]

THIRE WIULT BFE A NEED TN MONTTOR PITCH ARD ALRSPEED 1IN
TUAN, ESPROTALLY 1¢ USINC POWER, NN PROBLEM ENCOUNT -
T

[irtercept & ol track] tniermediate rrack Fmal track [Inlercept B inifial tragk] Inlermediote frack Final track

Ghiae gath] Lcco rer [Ghae path[ Local.zer |G de polh | Lozahre: | Giide path] Locolizer |Ghde path [ Localize:  Ghoe path| _acaliger
F i
BEFICULTY serar | snugr | FRDERATE | W0ORKATE | MODERATE: SLIs7 WNE HONE. NONE KONE SLIGHT | SLISIT
PRECIS
RECISION raIit AL [y it [ oaau 1 _soan 2D L 00D ‘473 TATR
MIN UM ACCEPTARLE BREARKOLT ALTITUGE
IF GREATER THAN 20C FEET 8
COMMENTS A5 PER SECTIGN © \BOw., THE BIFASIUT WAS O.K. BECAISE T.i3 0STTTOMING TURNED NUT

BREAKOUT AND FLARE

EASE OF ARRESTING RATE OF DESCENT
PRECISION OF ATT4INING TOJCHCOWN POINT

ZOMMENTS .

SITTOSTALTERD T

Al

{1

UL AGA R

CORTSOL TECHNIGUE

COMMENTS IF DIFFERZNT =ROM
PAS WTH ELEVATIR ANC

VERT L SFEEC wITk THRJST
LEvER

LATERAL DIRECTIONA_ C-ARACTERISTICS

EFTECT O FINAL ASSESSMENT Sk

LEAST QBJECTIONABLE FEATURES

MOSET CBUECTICKRASLE FZATURES

WSCELLANECUS

274

WE T POWER ADUSTHEINTS USED TO CONT'®. RATE OF
DESCENTY, PORCE ATTENTICH T0 MAENTAIN AND KET2IM PITCH
ATTITUDE AND ATRSPEED ON THE A2PRDAC .

SIFFICULT Y

UH NITDED TR UL A(MSPETD aND PLTCH ATTIT.DE WILE

Ty Wi edd) ¢ DESTRARLE) PLTCILNG MOMENTS WIT!

ATESPEED~ ZATICAL VELGCITY

[N LY LW
it LCALIZER §-
10 DISPLAY “APPROACH



-.914% | L1451 -.50
LLAIRCRAFT RESPCNSE TO CONTROL :NPUTS
ELE VATOR THRJST LEVER FLEVATOR “TARUST LEVER _
CONTROL SENSITHITY Mpe .30 frog/sec2i/n] 28 7=11.90 191 /s Mag =25 {rod/sec® ) ) Z87=11.90 [tt/58c23/in
Initigl Fingl Inital Final Initiar Final bl Final

2 EASE OF MAINTAINING DESIRED

CONFIGURATION  2-22g, Wik D[
FLIGHT WNUMBER 73-3 WND
FlLOT

A
PILOT- RATING ?

krots]
SkEAR

5-1a
SMALIL

EXTEANAL TURBU_ENCE MNDFRATE

CHARACTERISTIC ROOTS

j -1,76 J

CONFIGURATION  2-271,
FLIGHT NUMBER 35-2
FILOT

FILOT-RATING

WIND [knots) CALM

WING SHEAR NECLLILBLE
0 EXTERNAL TURBULENCE HECLIGIBLE
Ap

CHARACTERISTIC ROOTS I;J.E.llﬂ,t 1451 | -.50 -]).ZLJ

RESPONSE : SATISTACTORY | TOO GREAT

SATIS FACTORY | SATLSFACTORY |

SATLSFACTMRY | SATIS TACTORY SATISFACTORY J_SAT[SFACTORY

VELOCITIES

Longitudinal velot Ty 1153]

i Yerf zal velocity (R]

Congiludnnl_velgerdy (TAS) [ Verhicol valocily (hi

FLIGHT CONOITION ¥MC | IMC_ ] IMC YHC TMC ] _fMC VML ] IME. | iNC VMC | _TRC | 1MC
TURBULENCE ouT cur | TuT ouT | n cuT_ | ouT | N L QUT oyt ] N

DIF FICULTY { SLLGHT _ |MuDESATE | VREST_ || SLIGHT MODERATE | GIRAT SLITIT | SLIGHT |MODEAATE | SLIGHT | sricur [ Fient
MOX:MUM UNDESIRED FLUCTUATIONS 10 wrols| £00 Tom| t g knols + 300 fpm]
COMMENTS PITCL ATT[TUDE CONTRR], WAS M T¥) ZFFIGTIVE AMD BECETIED TARCGE SPRER-VERTTCAL VELICLTY COUPTING CAUSING YERTICAL

COMSTANT ATTENTTON. T

‘ERE SEEMED TO 3F SOME EFFECT OF

VILOCITY FLUCTATTONS DUOF T ATRSPEED CiANGES .

ATRSPEED ON YERTICAL SPEED TD PRODUCE 4 NISCENT AS &IR-
SPEED [NCREASID aND VICT +EREA,
3 RESIDUAL OSCILLATORY CHARACTERISTICS
[ AMPLITUDE T PERIOD | DAMPING | { AMPLITUDE [ PERIOD T DAMPING i
P.TCH 7ERD | | | R ] [ .
HEAVE I ) T ] ] { [ ‘
L SCUREE DEGREE | I SOURCE T CEGREE |
EXTITATION | - ] - I 1
CONTRO. [ . | R 1 i
COMMENTS
4 CHANGE 'N THRUST REQUIRED FOR 20° BANKED TuRAS
CHANGE REQUIRED [ SHALL i SHATIL |
E4SE OF COMPENSATION | <L DIFF ICULT Y] [ SLIGTT CIFFICJLTY]
COMMERTS : HATNTAINING A[HSPEFD 1S MDST [MPOKTANT.
S FLIGHT PATH CONTROL
Intercepl B moldi rrack] _Intermediote track Final trock Intercept B niba Irack] Intermediote frack Final Irock
[Gliaé path| [ocalzer [Glide palh] Locolieer |Ghde polh ] Localzer ide parh| Localizer [Ghide pol=: Lacalizer | Glide path| Loconrer|
= +
DIFFICLLTY - spienT | stient | wonsrats | stredt | snmeeare | suwor X ‘
PRECISION ATH FATE oy FLE poon FALR ; J
MINIMUM ACCEPTABLE BREAKCUT A TITUDE
IF GREATER THAN 200 FEET 300 -
COMMENTS DIFUING TE INTRRMELIATE ASED TO 70 LW CHOSS -C-IRCYS IESULTING T8 A LOT 9F
T AND THR RATI OF [ ALY, ENLY A 0N CAOCALIZER.  VERTTCAT VELOCITY [NTEE-
LOUSS USE OF TAR Powece |y AGTION W1THH EVEN SMALL AIRSPEER CUANGES MADE 1T DIFFICULT
DE PATl TO STAY O GLIDE PaT1, AND TNYWOLVED THE USE 02 POWER TO
TAY T COMPENSATE
6 BREAKQUY anD FLARE
£4SE OF GRRESTING RATE GF DESCENT [ DIFFICLLT Y] TG RRAT DIFFCULTY
PRECSION OF ATTANING TCUCHDOWN POINT . FA
COMMENTS. BFTM 0 OLD ATRSPEED PRECTSELY AND THEN OHTROL RATE OF
CRSCENT WIT: PUWER. IF ATRSOEED VARIES. NCT SURE HOW TO
CONTHOL TREZTSE RATE D7 JESCENT,
7 CONTRDL TECHMIQUE
CgMMENTS IF D‘FT:E:ENT FROW UNLY WAV 15 T PUROISELY CONTRGL ATRSPRED, TIEN T BONTOL
LAS WiITh ELEVATOR aND YFATICAL VELOCITY WL ' ATISPEED VARLES 1IN THE
WERTICAL SPEED W.TH THRUST 1GHT" DIRECTION CORKECTION CaN B? BELAYED FOF & WIILE
LEVER
4 LATERAL [DIRECTIOMAL CHARACTERISTICS
EFFECT ON FINAL ASSESSMENT Ml WINE
O _EAST OBJECTIOVABLE FEATURES L ATTITUDE STIFFNESS 6T TURBULEMCE DL CAUSE SOME PITOM
TTUDE UPSETS
10. MGST CBJECTIONARLE FEATURES

MISCELL ANEQUS WG T oAles

1T

PETTE

AFCTHE 24% (A7), W
YODOFAACSON NI TS

' B

A

MLY% TR
SITITUE STAREL-
AND T AL

ALESEED-VERT CAT JRIDCITY COUPLING
PEYCL ATTTITUDE LIPSFE WITH TIRD!
NESD T STABILISE SPIED PIECTSELY

NCE

ANTY TTGUTEN CONTROT, ON LT,

LD GET THT) A BWiBLEM AT TOUC IIGWN UHLESS ALKSPEED
IEL0




CONFIGURATION  1-23, WINOixnotsh 5.10 CONFIGURATION  2-230 WINC (knots] 5
FLIGRT NUMBER 1:Z-1 WIND SHEAR SMALL FLIGHT NJMBER L06-1 WIND SHEAR SMALL
PILIT b ZXTERMAL TURBULENCE IIG PILCT A EXTERNAL TURBULENCE NEaL[GLBLF
PILOT-RATING Tlre PILOT-RATING [
CHARACTERISTIC ROCTS ™ orae | 1ast [ - su | -L.% CHARACTERISTIC ROOTS e | oLtast 50| 1%
| AIRCRAFT RESPONSE TO CONTROL INPUTS
ELEVATOR ELEVATOR B THRUST LEVER __
CONTROL SENSITIVITY Mag=. 35 irad sect tan Mag = 25 Irad fzec?1/in] 287711.9 111/5ec?)in)
ntiol T Finol Tnitial | Firal Tnial i Final
RESPONSE [ SeTISFACTORY | 700 L3EAT ATIS ACTORY | TOO GREAT SATISFAGTORY | SATTSACTORY |
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APPENDIX A: EQUATIONS GOVERNING SIMULATOR AND MODEL FMOTION

In thls section, the simulator and model equations
of motion are considered. The autoplilot loop closures
requlred to ensure that the simulator motlon corresponded to
that demanded by the model equations of motion are then
described.

A.1 BRIEF DESCRIPTION OF SIMULATOR

The simulator utilized (based on the Bell 47G-3Bl
hellcopter) 1s characterized by four independent force and
moment motivators: the maln rotor collective and longitudinal
and lateral cyclle controls, and the tall rotor collective
control. These motlvators are used to control the normal
force and the pltching, rolling an? yawing moments of the
simulator respectilvely. The fore-and-aft and transverse
forces of the simulator cannot be controlled independently
and the motions along these axes are governed by the inherent
characteristies of the simulator as modifled by crosscoupling
terms resulting from the closure of the four controlled loops.

A.1.1. Equations Governing Longitudinal Motion of the
Simulator

To implement a linear-velocity sensing system for
the simulator, 1t was assumed that the latter's motion could
be adequately represented by the following equations of
motlon:

0, =4 -

+ R.V Al
Xy

g Oy - Wyrx * RgVurx
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r ez
v = _H
Uy = A, tg|l- J¢H - Ry Uprx * Py Wiy A2

2 @2
H H v A3

( <]
5 =72 Y Y Unrx - Py VmIx

W, = A +g|l-

The suffix MIX indicates that the velcoeity is the composite
of hligh frequency inertial data and low frequency air-mass
data.

Furthermore, in order that the longlitudinal velocity
response of the simulator to disturbances could be predlcted,
the longitudinal acceleratlon was, for small perturbations
about the operating point, divided intoc a component due to
the main rotor and ancther arising from the remaining fuselage

X-force and pitching moment derivatives, that is,

L]

a, =a_. +a_ = -K,q, + X,F Al
xH XR xF 3I*H )
Where X, = B . 3.0
3 mhR '
and XF = K3Mf + Xf

For small perturbations, equation A1 could thus be rewritten

as

uH = - K3qH - wqu - gBH - QOWH + RovH + ax A5

F

The form of this equation differs from the more general form
of Equation Al through the introduction of a second-order
lead term in the longitudinal veloclty response to pitching

motions which accounts for the ¢losed~loop variability, and
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thereby allows the remalining component of the longitudinal
acceleratlon to be described by the more conventional
constant coefficient X-force derivatives arilsing, for this
simulator, entirely from the fuselage.

The second-order lead term results 1ln a noteh
filter 1In longitudinal responses to pltching motions at a
natural frequency given, to good approximation for the
prevalling levels of X-force derivatives, by

we= f £ = 3.3 rad/sec

3
The bandwlidth of the filter 1s established principally by

A,1.2 Evaluation of the Equivalent Open~Loop X-Force
Derivatives

Analysis of flight data, utillizing an analogue
matching technique, was undertaken to obtaln the equivalent

oven loop X-force derivatives. The ldentity matched was

a - X

-F=-K
Xy

F 3 9y

Good fidelity was obtalned with the following values for K3

and X-force derivatlves about the flight-operating condition

of U = 60 knots, h = 0.

Ky = 3.0
X = -,04
Up
X = —|03
g
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F
XqF = -,022
XBF =0
XGeF =0
XGCF =0

The negligible values obtalned for the equivalent force

derlvatives X& s XB s XGe s XGc were achlieved through the

F F F F
removal of the horizontal stabillzer of the simulator, an

action which markedly reduced the interaction between the
simulator's control displacements and the fuselage forces and
moments.

A.2 EQUATIONS GOVERNING THE LONGITUDINAL MOTION OF THE MODEL

The equations utilized in the mathematical model to
be followed by the autopilot loops were:

Z-Force

02 02
H _ ~E] - PV A6

YT Uody g, ¥ g[l "7 T2 H'MIX

Avallable on the simulator was the quantity W, of Equation A3

H
calculated from inertial and mixed inertial - air data

velocity. Equation A6 was thus rewritten as

=Wyt (a, - Ay ) + Ugay = U

W AT
M H M -

MIXQH

For perturbations about the operating point Equa-

tion A7 was further simplified to:
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Wy = WH + (aZM - AZH) + Uo(qM - QH) AB

This was the form utilized 1In the calculatlon of the model
equations of motion. The error term Uo(qM - QH) was, however,
not passed to the heave autopilot for reasons discussed in
Section A.3.2.

The normal veloelty obtained from Equation A8 was
that for the centre of gravity. The simulation of a pillot's
station ahead of the centre of gravity was achieved in the
longitudinal plane by a direct feed forward term to the heave
autopilot loop.

The commanded normal acceleration was composed of

a = Z u, + Z w, + 2 Qy + Z 0
Zy Uy H Wi M Ay M GM M
+ 2 de, + Z ) + Z u + Z W
BeM M 6TM TM uM 8y WM gM
A9
M-Moment
ay = & A10

All other inertial terms were considered to be negligible in
this moment equatilon.

The angular acceleration was composed of:

+ Mﬁ + M WM + M

q
WM qM M

W
v M

Se,, + MGT STM + M u + M

M M Uy By

W W
M &M
All

The commanded pltch attitude was obtained from the expression,
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By = Oy + J(qM - qH)dt
Thls compares with the exact expression

GM = BH + J(qM - qH)cos¢ dt . Al2
The error [(qM - qH)dt was forced to be small by the autopilot

through the use of a low freguency lag-lead pair on this

gsignal, and the error which resulted from the assumption
J(qM_qH)COSdJ dat = J(qM—qH)dt

was consldered to be negligible in view of the quality of
model following achieved at low frequencies.
X-Force

No independent means 1is avallable for controlling
the X-forces but model calculations to obtaln modal parameters

utilized the ldentity

Uy = = K3qM - wqu -g BM + axF - QOWH + ROVH
M

Al3

uH + K3(QH - qM) + WO(QH - qM) + E(GH - GM)

+ (a - a ) . Alh

Providing that the pitch-loop model-following is of sufficlent
fidellty in the frequency range of interest for the control
of longitudinal perturbaticons, and that the equlvalent fuselage

X-force derivatives are accurately estimated, one may write
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O = Uy A15
Equatlion Al5 is that which was assumed fo govern

the longltudinal velocity of the simulator, and the feedback

consequently used in the model equatlons of motion during the

gsimulations was Upg e

Kinematic Relationship

The relationship utilized to transform the normal,

body axes system veloclty to that In an earth fixed system is

h=-wt+ UOB + Bou . Al6

The Collected Model Equations of Motion

The small-perturbation, longlitudinal equations of
motlon, used to calculate the model characteristics for the
conditions of zero disturbances 1in the lateral-directional
degrees of freedom and P0 = QO = Ro = ¢0 = VO = 0, are
collected below,

(; - X - X K52 + (W =X )s + g u
Up w3 ° “qp
- -7 e - - - W
Zu (1 Zw)s Zw (U°+Zq)s + geo Z6
- M - Mss = M s2 - Ms - M,||©
u W W o
- d ..Ji.._.
- —
= r_O 0 0 0T §e Al7
Zae ZST Zu Zw 8T
MGe MGT Mu Mw ug
w
&)
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A.3 AUTOPILOT LOOP CLOSURES FCOR LONGITUDINAL MODES OF MOTION

The major effort expended on the autoepilect loop
¢losures was almed at 1lmproving the low frequency fldelity
wlthout compromising the crossover frequency.

A.3.1 Plteh Loop

The remcoval of the horizontal stabllizer and the
desire to achleve better low freguency fldelity required
changes to the lnner-loop control law.

The pltch loop was closed wlth longitudinal cyclic

Ks
on an error slgnal of the form, Fq (s). (qM - qH) t o 8

Wy °H
The high-passed crosscoupling lead term from collective to
¢yelic, which was small, was 1ntroduced to allow increased loop
gains without instabllity cccurring when large simultaneous
collective and cyclle movements were demanded during the control
of some configurations.

The resulting loop exhiblted frequency response

characterlistics which could be well represented in the
frequency range of interest to the pllot by

3 36
Ay s + 2(.5)(6)s + 672

The loop remained insensltive to disturbances originating
from the other controls and external gusts.

A.3.2 Heave Loop

When heave-lcocop closure had been employed on the

gsimulator 1in the past, the primary error slgnal had been
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generated from F (s)(a - a_ ). '"Tis had led to low
a, Zy Zy

frequency drift problems. Tco avold these, the error slgnal
employed in this investlgatlion to drive the maln rotor
collective was changed to

UO(QM - qH)
s - Zw

Fw (S) (WM - WH ) =

- LQ
cg cg i

M
The pitch loop error included in the calculatlon of the
commanded normal veloecity in Equation A8 was removed to
prevent the heave loop from attemptling to respond to pitech
loop errors. The term LQH was added to allow the simulatlon
of a pilot's station ahead of the centre of gravity 1n the
longitudinal plane.

The resulting heave loop exhlblted frequency
response characteristics which could be well represented in

the frequency range of Interest to the pileot by

w
H (s) 100

M s2 + 2(.5)10 + 102

The drift problem dlsappeared with the new form of loop
closure.,

Probably the major limltation imposed on the heave
loop arose from the demands on engine power required to
maintain constant maln rotor r.p.m. during manoeuvres
requiring large normal accelerations.

The strategy employed to alleviate this problem was

to ¢limb to circult helght at the best 1ift to drag ratic
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under visual condltlons wlthout the introduction of artificilal
turbulence. Only when sufficlent power reserves were
avallable, durlng level fllght and descent, were the more
challengling tasks of flying under instrument conditions in
the presence of artifliclal turbulence imposed on the piloet.

Although only having indirect control over the
power output of the engine, the evaluation pilets felt the
need for an indication of engine manifold pressure when
operating near power limits. To prevent this indication from
becoming an additional motion cue 1In the normal plane, only
the final 18% of available power was displayed to the pilot
after Flight No. 28. For the task belng evaluated, the
mean manifold pressures during clinmb, cruise and descent were
85-88%, 76-79% and 48-55% respectively. The evaluation pilot
was thus able to perceive his mean manifold pressure only
during the climb.

When a tight loop 1s closed along the Z-axls on

normal velocilty, Wy s the damplng 1in heave, - Z 1s

3
C.G. W
augmented significantly. If the normal velocity feedback

information 1s obtalned directly from an angle of attack vane,
the heave response to gusts becomes accentuated. The low
frequency data in this experiment was derived from an angle

of attack vane but, to ensure that the effect of external
turbulence was attenuated, the vane data were low-passed by

a second-order fllter wlth a crossover frequency of 0.5 rad/

sec. The required complementary, high-frequency informatiocn
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was provided by an on-board, six degree of freedom, mixed
inertial and alr-data calculation. The mlixed normal velcoclity
Information thereby obtained was characterized by a high
signal-to-nolse ratio which allowed high loop gailns without
structural modes belng excited. 1In heave, the simulator, in
general, responded only to those external gusts characterizing
convective instabllities with long wave lengths and, to
minimize the effects of thls class of disturbance, flying was

restricted to conditilons notable for thelr absence.
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APPENDIX B: PILOT'S CONTROL FEEL SYSTEM

The slimulator has, since 1971, been equlpped with
electro-hydraullc feel systems for the evaluation pilot's
elevator, alleron and rudder controls. Thils faclility allows
the simulation of a wlde range of force-dlsplacement
characterlistics through the adjustment of the electriec gailn
of various feedback paths.

In the present experiment, the feel characteristics
were adjusted to lie in the centre of the 1imits specified
for Level 1 operation in MIL-F-83300. Adjustments about these
conditions were then made by one of the evaluation pllots to
give what he consldered to be good, unobtrusive character-
istics. These settings, tabulated in Figure 2, were malntalned
for the duration of the experiment.

In general, both a preload force and a slightly
smaller dry friction reaction were desired in addition to the
second-order, linear veloclity and displacement feedback.

(This allows quickened and absoclute centring of the controls.)

The level of forces chosen remained within the Level
1 range of the above requlrements for elevator and alleron but
were high and Jjust in the Level 2 range for the rudder pedals
in both spring gradlent and total breakout force.

The dynamic response has been specified in Flgure 2
only in terms of the baslec, linear second-order system but 1t
should be recognized that the dynamic response of the system

1s markedly and non-linearly affected both by the prelcocad and
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the friction. The former Increases the stlffness and thus

the natural frequency of the controller system, particularly
near the trim position, whereas the latter provides resistance
to system motlion which 1s 1ndependent of velocity.

The elevator and alleron were each provlided with a
thumb-wheel force trim and, after starting with a trim rate
of twice that tabulated, the pilots expressed satisfaction
wlth the rate finally selected for all configurations cother
than those which were of the attitude stabilized, attltude
command form. The elevator trim rate was considered to be
slightly on the slow side for these configurations because of
the greater steady state stlck dilsplacements required to
change pltch attitude.

The only force feel provided on the thrust lever
was mechanlecal dry frietion which could be adjusted by the

evaluation pilet to sult his desires.
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APPENDIX C: ARTIFICIAL TURBULENCE GENERATION

In order to create a repeatable statistical
disturbances environment for the evaluaticns, the output of
three independent, random-noise, signal generators was shaped
In such 2 manner that the model equations of motion were
disturbed appropriately for turbulence components exhibiting
Von Karman spectra and normal distributions.

The absence of independent control over either the
fore-and-aft or transverse motlons of the simulator meant
that these artificial turbulence components could affect
only the three rotary and the heave controls of the simulator.
The pure Von Karman spectra were thus shaped to ensure that
the simulator responses to artifliclally generated turbulence
in heave, pltch roll and yaw were those that would result
from external turbulence components of the same magnitude.

The output power-spectrum of a linear fillter is

related to the input power-spectrum by

oo W) = |H(1w)|? ¢4 (w)

The filter characteristlcs applied to the output of the random

noise generators took the forms

S
Hy () = g~ Hy (80 + 5=

HV (s) §_:§Y__ H, (s) ,

H_ (s)

]
o
—~

w
—
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The filters H (s), H, (s), H (s) which were implemented,
Yvk VK VK

when applied to the output of the random signal generator,

resulted 1n a close approximation to the Von Karman turbulence

spectra given by

¢ o (w) = 2;:2 % L T 5/6| °
u“ 1+ (1.339 7 w)?]
8 L -
o (@) =4 (w) =L | T33P
vV WW T U [1 + (1.339 % w) 2] lljij

The characteristic scale length, L, of the
turbulence was kept fixed, for reasons of limited computational
capaclty, at L = 400 ft for all three components, whereas the
r.m.s. turbulence level for all components was held to 2.5
ft/sec.

The following filter charuacteristics were used to

approximate the Von Karman spectra for these condltions:

_ (.641s + 1)
HuVK(S) = 3.9 ey T D036 I ¢

- _ , (8.63s + 1)
HVVK(S) = HWVK(S) =TT Hy T (5B ¥ D)
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APPENDIX D: VALIDATION OF X-FORCE SIMULATION

In order to determine if the estimates for the X-force
derlvatives were adequate to obtaln the predicted model
motlions, a ground-based simulation of the longitudinal equations
of motlon using the assumed form for the X-force equation was
undertaken for several configuratlons. The equations of motlon
of a particular configuration were disturbed by the pilot's
Inputs recorded during the flight evaluation of the same config-
uratlion. This allowed a comparison to be made between the
responses so obtained and the actual in-flight helicopter
responses. In particular, the correspondence between the
longitudinal velocity responses 1s an 1ndication of the
adeguacy of the X~force meodelling.

The equations utilized 1n the ground-based simulation

are as follows:

Ay = M, uy + Myoay + Mowy o+ Me oWy + Mg )y
+ Mg e + M 8T D1
U, = - K3 Qqy = 8 BM + axF D2
M
Wy = quM + aZM D3
= oyt J(qM - q)at D4

where, BHS o » 1Is the signal-cancelled, helicopter pitch

attitude, and the subscript M refers to the ground mcdel.
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These equatlons should be compared with equations,
All, Al13, A6, and Al2 respectively in Appendix A to show the
possible sources of error originating from the initilal
conditions, unrecorded lateral-directional inputs, or
external disturbances.

The followlng three configurations, with differing
degrees of crossfeed from longitudinal velocity perturbations
to the heave and pitch equations of motlon, were selected for
validatlon purposes:

Confilguration 1 i M =Z =0 ’

Good piltch stiffness and damping
characteristics.

Configuration All4-1: M =0, Zu=-.2 ,

A pitch stabillized configurations
with the attitude command form.

Configuration 1-2P : Mu=.005, Zu=-.2,

Poorly damped, osclllatory phugoid
characteristics.

Configuration 1

Because there 1s no crossfeed from the longitudinal
veloclty perturbations to the pltch and heave equations of
motlion, the pitch and heave responses remain lndependent of
speed changes. Figure U4 shows the piltch rate, pltech attitude,
normal veloclty and longltudlnal velocity responses of this
conflguration to a step reducticn in thrust followed by

elevator activity to constraln the pitech attitude perturbations.
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The comparison between the helicopter and ground based simula-
tlion responses in thls flgure shows gcod correspondence between
the varlous responses.

Configuration Al4-1

Figure 5 illustrates the helicopter and ground-
based simulation responses to a serles of step like elevator
Inputs and a step reduction in thrust for this attitude
stabilized configuration with longitudinal velocecity perturba-
tlon crossfeed to the heave equation of motion. A4gain the
correlatlon between the various responses 1s good. The drift
in the ground-calculated longitudinal velocity starting after
G0 seconds 1s probably due to a gentle turn Initiated at this
time by the pilot. Not all the re'evant parameters necessary
for an adequate ground simulatlon of this manceuvre were
recorded.

The time historles illustrate the good attitude-
hold characteristics of the simulator.

Confliguration 1-2P

Longitudinal velocity perturbations affected both
the plitchlng moment and the heave equations of motion. The
response of this configuration, because of the low stiffness
and damping ratio of the phugold mede, was very sensitive to

inltlal conditions. To allevliate the problems associated

with starting the integration, the term, J(qM - qH)dt, was

removed for the ground simulation. The resulting piltch
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attitude synchronization allowed a comparison to be made between the
longitudinal veloclty fluctuations due to attitude changes, which
was not dominated by errors with long settling times that would
otherwise arise from the 1nitial conditlcens. It did mean, however,
that a slight mismatch due to lateral-directional inputs could occeur.
Flgure 6 illustrates the responses to a thrust-lever
step lnput and Figure 7 those for a forward elevator pulse.
In Figure 7 the elevator pulse has excited the
phugoid. It is seen that the period and damping ratio of the
osclllation are close to the estimated values of 17.3 seconds
and .05 respectively for both the helicopter and the ground-
simulatlon responses., Thls factor provides additional evidence
of the adequacy of the X-force derivatlve estimates.

Concluding Remarks

It 1s seen from the good correlations above, between
the various responses obtained in flight and on the ground,
that the estimates for the X-force derivatives adequately
deflned the longitudinal veloclty responses of the simulator

to varlious disturbing influences.
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APPENDIX E: STATISTICAL ANALYSIS OF THE PILOTS'
CONTROL INPUTS

The measured pllots' control 1lnputs of fifteen
configurations were analyzed for their statistical properties
during the IMC flight phase of the landing apprcach. The
purpose of this was to supplement the control usage data for
the STOL class of aireraft on the approach and to ascertain
the sensitivity of the statistical characteristics to changes
both 1in pilots and in handling qualilties.

E.1l Analysis Procedure

The evaluatlions by one pllot of three configurations,
1, 2L and 5L were used to examine the effect of varying the
stiffness of the short-period mode through MW, as described
in Sectlions 5.1.1.1 and 5.1.3.1. Three configurations, 7L, 2L
and 1l1L, evaluated by the same pilot, were used to examine the
effect of varying the basic pitch-contreol time-constant through
Zw whlle the short-periocd total damping was maintained at
a constant level, as described in Sections 5.1.1.2 and 5.1.3.4.
The remaining nine evaluations were used to study the effect
of Zu on the piltch-stabilized configurations with the rate-
command form, R4, R4-2 and R4-3, and to examine the effect of
inter-pilot variability.

The portion of the landing approach from the time
that the pllot had establlished flight on the glideslope to
the time Just before reaching breakout was selected for
analysis. Established flight was indicated by elther a zero

or a small and convergent tracking error after the glideslope
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had been intercepted. A record length of 51.2 seconds was
gelected from the middle part of thls approach, and the
quantitiles being investigated were digitized at the rate of
40 samples per second, giving a total of 2048 data points for
each gquantlty.

Prior to being digitized the raw, recorded data was
filtered for anti-aliasing purposes by a four-pole, low~pass
Butterworth filter with a cutoff frequency of 10 Hz. The mean
values of the data during the sample time were removed. The
linear trend in the data, defined here arbitrarily as the
slope of the stralght line joining the mean values of the
amplitudes of the first and last third of the data points,
although calculated for each param-ter, was not removed in the
calculation of the power spectral and probabllity density
distributions of the data. When 1t 1s large, the linear
trend can have a pronounced effect both on the power spectral
densities at low frequencles and on the amplitude probability
distributions obtained for the data. The changes in amplitude
resulting from the llnear trend during the analyzed segments
of the approaches for elevator and thrust lever displacements
are presented in Table El together with the r.m.s. levels of
control activity. In general, the amplitude change due to
the linear trend in the time scales characterizing the
dominant control activity, when compared with the r.m.s.
levels, was small for elevator but often large for thrust lever.

The slgnificant linear trend for thrust lever probably resulted
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from the adjustments required of the pllot to compensate either
for the effects of wind-shear or for incorrect energy dissipa-
tion rates during the portion of the approach being analyzed.

It was felt that if the statistical properties of
the pllot's control usage were of significance as indicators
of his workload, then thils correlation would best be seen in
those data that were relatively uncontaminated by such inputs
as linear trends which have a significant effect on the
statistical properties but little effect on workload. For this
reason the power spectral and probability density distributions
were calculated only for the elevator control, firstly because
the characteristic frequenciles assoclated with control
difficulty were better separated from the frequencies assocociated
with the trim task than they were for the thrust control, and
secondly because the need for elevator trim adjustments was
generally not significant when the pilot was established on
the approach.

Probability density distributions, normalized by their
mean zerc-level density, and power spectra, normalized by theilr
r.m.s. values, were computed for the elevator movement and are
presented 1in Figures 30 to 35, together with the sample time
historles of elevator and thrust lever actlvity. The r.m.s.

values of commanded acceleration, M6 *3 are included

€ L)
e r.m.s.
In the figures.
The power spectra were calculated using the Fast

Fourler Transform method and then smoothed by means of z
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low-pass filter having the characteristic,
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where m 1s the number of points before and after the centre
point. In this case, the values of m = 4 was chosen as a
compromise between the suppression of high frequency noise and
the retention of significant energy characteristics.

E.2 Results

E.2.1 The Effect of Changing Handling Qualities

Significant variations in handllng qualities, due
malnly to changing the pltch control characteristics, occurred
for the two configuration groups in which the short-period
stiffness and the pitch control time-constant were varied.

The statistical properties of Pllot A's elevator control
displacements are presented in Figures 30 and 31. From these
evaluations and that for the pltch stabllized configuration of
Mlgure 32, 1t 1s seen that the spectral forms of his elevator
usage were relatively Insensitive to the difflculty caused by
the various pltch control characteristics of the configurations.
In general, the spectra exhibited energy peaks at about 1.25

to 1.5 rads/sec and 3.5 to 4.5 rads/sec, the relative energy at
these frequenciles belng affected somewhat by the configuration
characteristics. The correlation between the spectra and the
pllot's workload, obtained from his comments, was weak. The prob-
ability density distributions and r.m.s. levels showed greater

variations with handling gqualitles but neither can be uniquely
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correlated with workload.

E.2.2 The Effect of Changing Pilots

In the last group of configurations, the short-term
pitch control characteristics remained invarilant, but the
flight path control characteristics changed from operation on
the frontside to that on the backside of the power-required
curve.

Each pllot demonstrated a characteristic spectral
form 1in his elevator control displacements which differed
somewhat from those of the other pilots. The pilots' main
concern, when - Zu was large, was with the coupling between
longitudinal and vertical velocity but the increase in work-
load, arising from the need to confrol precisely long-term
speed fluctuations with elevator 1in order to alleviate the
speed-coupling effects, was not reflected in a significant
change in the statistical properties of any pllot's elevator
usage.

It is seen from the pilots' use of thrust modulation,
that thrust was used primarily as a long-term control even
when operating on the backside of the power-required curve.

In summary the analysis of this sample of evaluatlons
indlicates that the statistical properties of the pilot's
elevator movement show some effect of changing pitch character-
istics but the correlation with workload is, at best, weak.
Modulation of thrust magnitude was primarily for long-term
control even when operating on the backside of the power-

requlred curve.
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