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SL_"_/IARY

An eclectic approach was taken to a study of the integration of digital flight
and propulsion controls for helicopters. The basis of the evaluation was the

current Gen Hel simulation of the UH-60A BLACK HAWK helicopter with a model of
the GE T700 engine supplied by NASA.

A list of flight maneuver segments to be used in evaluating the effectiveness

of such an integrated control system, was composed, based on past experience
and an extensive survey of the recently acquired U.S. Army Air-to-Air Combat
Test (AACT Contract D318) Data.

A number of possible features of an integrated system were examined and

screened. Those that survived the screening were combined into a design that

replaced the T700 fuel control and part of the control system in the UH-60A

BLACK HAWK Gen Hel simulation. This design included portions of an exist-

ing "Pragmatic Adaptive" fuel control design by the Chandler-Evans company and

an LQR based N_ governor design by the General Electric company, melded with

changes in the _asic Sikorsky Aircraft designed control system.

Some assessment of the design is presented here - the integrated system exhi-

bited improved total system performance in many areas of the flight envelope.

An expanded investigation is to be carried out on the VMS facility at NASA
(Ames) in the near future.
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1.0 INTRODUCTION

At the inception of this contract (June 1984), current helicopter

design practice was to use fast microprocessors on a piecemeal basis

to solve particular design problems. Sikorsky had successful ope-

rational digital Stability Augmentation Systems (SAS) and digital

Automatic Flight Control Systems (AFCS). General Electric was

involved in a contract (NAS3-22763) to provide the LQR design used at

NASA (Lewis) in a full authority digital electronic control on the

NASA TTO0 test engine. Chandler Evans had just finished its work on

the digital EMC-85 control system for the Army 800 SHP Advanced

Technology Demonstrator Engine (ATDE) developed by Detroit Diesel

Allison, and as a follow-up was continuing to develop and test the

adaptive control system simulations of the twin Allison C-30 engined

Sikorsky S76 helicopter as well as flight testing it in an Allison

owned and powered Bell 206L helicopter.

The engineering work in this contract attempted to indicate how the

various sub-systems might be brought together (not necessarily in the

sense of being in one micro-processor, but in the use and sharing of

sensor data and computation of functions which might serve more than

one purpose, or to which a priority hierarchy might be attached) in

such a way as to promote the synergism of the total system. Thus,

the objective was to identify the benefits of integrated flight/

propulsion control for rotorcraft.

The tool used to establish, first a basis of comparison, then the

possible system improvements, was Sikorsky's Master Generic Heli-

copter (MGH) simulation of the IPH-60A BLACK HAWK helicopter powered

by a NASA simulation of twin T700-GE-700 gas turbine engines. These

are described in section 2 together with brief outlines of the basic

aircraft and engine and an ancilliary simulation used during develop-

ment.

Before attempting any design work, some effort was expended in

identifying a series of generic mission task segments that would be

used to quantify the benefits of such an integrated flight/propulsion

control system, by measuring the system's performance as it was

"flown" by a simulator through the maneuver. The criterion for these

segments or maneuvers, was that they should involve a sudden large

torque change in the rotor load. If they involved an autorotative

rotor state with declutching of the power turbine and possible

spool-down of the gas generator, they would be most likely to lead to

problems in subsequent recovery from the maneuver and therefore have

the most room for improvement in any synergistic system that included

control of both engine and airframe. The identification of these

generic mission tasks is dealt with in section 3.

Section 5 contains descriptions of a number of schemes that for one

reason or another were rejected during the screening of all the

features that preceded the design integration process.
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Section 6 is an evaluation of the differences in performance between

the basic BLACK HAWK/T700 system in production and the same airframe/

engine equipped with the designed integrated flight/propulsion

control system. This evaluation was done using the MGH simulation

model. A further evaluation using the Vertical Motion Simulator at

NASA Ames and their Gen Hel BLACK HAWK model, was to have followed

immediately. This is dealt with in section 7.

SIMULATION TOOLS

The basic simulation tool used for this study was Sikorsky's current

MGH (Master Generic Helicopter) digital computer program which has

been evolving within the company over a period of at least twenty

five years. The last major revision of this simulation occurred in

1980 when the older General Helicopter or "GEN HEL" simulation

programs were rigorously modularized. The resulting modules were

placed in a protected library, an executive program was written and

is used in conjunction with an efficient debugger. The result has

been an extraordinarily flexible simulation system. This system is

under continual development using the modular format and library to

preserve the integrity of previous work.

Sikorsky has on occasion entered into contracts (notably with NASA)

to provide the means of simulating its aircraft on other than in-

house simulators. When this has been done, Sikorsky has provided the

equations for the simulation which have then been coded by the

on-site simulator personnel. This work is typified by References 1

and 2 which are formal documentations of the equations used in the

real-time simulation at NASA (Ames) of the RSRA and UH-60A BLACK HAWK

aircraft respectively. These transferred simulations and their

documentation have come to be known as the "GEm HEL" simulations.

They differ from Sikorsky's MGH simulations in the ease of use

conferred by the modularity of MGH and the operating environment, the

large array of utilities available with MGH, particular ways of

handling repeatable I.C.s and of course, subsequent development of

detailed modelling. NASA's GEN HEL simulations are characterized as

having a multi-rigid-blade rotor representation with freedoms in

rotor speed and blade flapping and lagging, transferring total forces

and moments through a hub to a six degree-of-freedom body. Aero-

dynamic forces and moments are represented by coefficient maps while

rotor downwash is a first harmonic approximation. Since no lineari-

zation is performed, nor any small angle assumptions made, the Gen

Hel simulation provides a good basis for any increase in sophistica-

tion in modelling that may be deemed necessary for particular pro-

blems.
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MGH is oriented toward the handling qualities, real-time, pilot-in-

the-loop type of investigation. Constraints imposed by the real-time

requirement on one hand and a determined effort to "show the physics

of the problem" on the other, have led to some compromises in the

modelling methods presently used. As computational speeds increase,

new modules can be expected to be written which will increase the

band-width of the total simulated system by increasing the sophisti-

cation of the modelling in some areas. The present MGH model has

been correlated with flight test data for most Sikorsky aircraft.

In trim, the small number of blade segments and lack of performance

correction "tricks" prevents its use for predicting performance to

within performance guarantee levels, however trim attitudes and

control positions are adequately forecast (Ref 3). Dynamically, MGH

shows good correlation with aircraft motion taken from flight test

data. The MGH simulation system is routinely used for the successful

prediction of design values for primary control systems, SAS and 1st

engine-rotor torsional oscillation and other aircraft coupled and
uncoupled motions.

MGH (Master Generic Helicopter)

Reference 2 is a very complete documentation of the specific BLACK

HAWK GEN }{EL simulation program as received at NASA (Ames) in 1981.

It was to a large extent due to the existence of this program and its

documentation that NASA (Lewis) chose to specify the BLACK HAWK as

the simulation vehicle for this study.

The developed MGH version of the BLACK HAWK simulation differed from

the Reference 2 model at NASA in several respects, both models have

been revised during the course of this study and are now substan-

tially similar again. For NASA, the main gearbox and engine clutch

interface has been rewritten to be the same as the rigid shaft

version on MGH (the flexible shaft MGH version is extremely marginal

in real-time computations and was not warranted in this study). This

newer version allows for the correct summing of the tail rotor drive

torque and accessory drive torques in both engine clutched and
de-clutched conditions. The tail rotor module has been extended to

include a torque calculation (Wheatly-Bailey method) rather than the

formerly used factor on the main-rotor figure which can be substan-

tially in error. Both of the above changes were transmitted to NASA

for the RSRA X-wing simulation and very little work was required to

adapt them to the BLACK HAWK simulation. R.S. McFarland of NASA

(Ames) has done a considerable amount of investigation into the Gen

Hel rotor algorithms as programmed for the VMS, including the re-

introduction of terms previously dropped from the flapping equation

and, more significantly, a temporal correction to the blade lagging

acceleration term (Ref 4). These corrections have been incorporated

into MGH.
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The maneuver segments were "flown" on the simulation, using one of

the three available modules from the MGH Library. These are:

i INPUTA

ii PROPLT

iii MANLErF

INPUTA consists of specifying input levels on any input variable as

functions of time. Steps, pulses, doublets and sinusoids are avail-

able as well as an arbitrary function. This form of input is ade-

quate for the very simplest of maneuvers e.g. autorotational recover-

ies, but the input specification rapidly gets out of hand when a

particular flight path is required.

PROPLT was written as an improvement on INPUTA when flight path

profiles were required to be flown. The module requires the flight

path profiles to be specified as time histories, and a control

variable to be assigned to control each profile. Gains are then

specified for application to rate, proportion and integral of the

error between the profile flown by the simulation and that specified.

Some experience is necessary in picking both reasonable profiles and

appropriate gains. All in all, the "profile pilot" is quite effec-

tive in giving a reasonable solution for a given level of effort - it

was used for most of the maneuvers performed during this study. Its

weakness is that it cannot cope at all well if appreciable control

cross-coupling is present.

MANUVF was written most recently to alleviate the cross-coupling

problem and provide a means of flying a specified maneuver. The

module is a partial model following system in which a flight profile

time history is specified and passed through a series of filters

which shape a required vector of time-varying variables ("the model

response") which would smoothly accomplish the required maneuver if

flown by the helicopter. The controls required to fly the maneuver

are found by passing the model response vector through the inverse of

the A and B matrices of derivatives which describe the linearized

behavior of the helicopter at that particular airspeed--this consti-

tutes a feed forward loop. A feedback loop is formed by using the

error between the actual and modelled (desired) flight profile

variables and placing proportional and integral gains on those

signals. There is provision for stick position limits and (to make

the controller behave more like a pilot) many kinds of performance

limiters may be built in (e.g. attitude and rate limiters). This

module is very versatile and once set up, can fly a specified ma-

neuver in a convincing manner provided that the profile is not too

complex. It does however require significant effort to set it up;

data describing the aircraft's approximate second order response,

actuator dynamics, suitable PI gains in each control channel, in

addition to a full array of derivatives varying as a function of

airspeed, must all be specified. The controller is not capable of

flying the more subtle aspects of maneuver techniques (e.g. the

deliberate holding on of large sideslips in order to slow down more

quickly), nor can it compensate for SAS saturation effects.

4
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2.2

2.3

N tASA s T700 Engine/Fuel Control Model

The other major change from the Reference 2 simulation was in the

modelling of the T700 Engine and Fuel Control. The original linear-

ized model documented in the reference was replaced by a detailed

non-linear thermodynamic model supplied by NASA (Lewis). Unfor-

tunately, development problems on this real-time model with its

extremely demanding operational frequency range, precluded its use in

the initial design of the integrated control system. When the NASA

model (detailed in reference 5) did become available, its heat sink

feature (modelled to account for discrepancies in transient response

where significant quantities of energy are stored or released by

metallic mass temperature changes over short periods), was incompati-

ble with the simpler excess torque model used in the initial design.

This is discussed further in § 4.3 q.v. Subsequent design iterations

were performed with the heat-sink feature turned off.

The model described in Reference 5 was separated into engine and fuel

control modules so that the latter part could be replaced by the

designed integrated control at will.

COPTR Simulation Model

As mentioned in §2.2, the initial design work of the fuel control

based parts of the integrated control was not performed with MGH and

the NASA T700 model. Instead, Chandler-Evan's COPTR simulation was

used. COPTR is a simulation of a generalized twin engine powered

helicopter employing a highly detailed and flexible fuel control,

fuel transfer and engine model coupled to rather more rudimentary but

adequate airframe model representing the rotor torque loading.

The microprocessor-based control system is modeled using sampled data

techniques. The inputs to the control are sampled at their in-

dividually unique sampling rates. Control algorithms, however,

operate in simulated continuous time (O.002-second integration

increment) to allow the system designer to introduce dynamic compen-

sation, etc., without concern for the dynamic accuracy of the model.

The output of the control is both delayed and updated at a time

increment equal to the microcomputer cycle time of the actual hard-

ware. Thus, control logic and effects of microcomputer cycle time, a

parameter which tends to increase with more complex adaptive con-

trols, can be investigated.

The pump and fuel metering model contains the stepper motor inter-

face, the overspeed solenoid interface and a representation of the

dynamics associated with fuel metering. The stepper motor equations

are updated every 2 milliseconds to simulate the fixed 500-step/

second rate of the actual hardware. The dynamics of the fuel meter-

ing section and overspeed solenoid models are representative of test

data obtained for these devices. There exists the capabilty of

varying pump and fuel metering performance, fuel type, etc., to

investigate these effects on overall propulsion/helicopter system

performance.
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The engine is modeled by the excess torque method whereby steady

state relationships for fuel flow, burner pressure, temperature,

etc., are supplemented by partial derivatives with respect to excess

torque (or fuel flow) for transient operation. The full operating
range of the engine from startup to maximum power at various alti-

tudes and ambient temperatures is covered. The starting characteris-

tics of the engine include options for a variable delay to simulate

filling a fuel manifold and also a variable delay to represent delays

in lighting off the engine. The gas temperature partial derivatives

can be tailored to match a particular engine starting characteristic

and to produce hotter than normal starts for control mode studies.

The starter motor is represented by a decreasing torque input to the
engine model that reaches zero at the point that the motor would

normally decouple from the engine. This torque input can be scaled

down to represent a weak starter/battery condition. The engine

relationships can be individually altered to simulate wear, damage,
etc., and to mismatch engines in twin installations. (The latter

features were not used in the study, since the NASA T?O0 model did

not have such capabilities).

The rotor drive is comprised of a five inertia, four spring rate

model which includes a gearbox, clutch and centrifugal main rotor

shaft for articulated rotors. The primary main rotor and tail rotor

resonant modes out to I0 Hz are well-represented. Rotor loads are

determined from a combination of static main and tail rotor charac-

teristics involving the collective pitch and rudder pedal inputs and
aerodynamic effects dependent on aircraft motion. The model can be

altered to simulate various stages of degradation such as drive shaft

failure, lag damper failure, etc.

The airframe representation is for two-dimensional flight in the

vertical/longitudinal plane. Rotor lift is apportioned into vertical

and longitudinal components by cyclic pitch. These components of
force are used to accelerate or decelerate the inertia of the air-

craft to a velocity at which drag and gravity forces on the fuselage

match the thrust components. The rate of change of energy of the

aircraft is conserved by feeding back to the rotor system an aero-
dynamic torque which drives the rotors in a descent and acts as an

additional drag during a climb.

Although restricted to two-dimensional flight, the airframe model

results in aerodynamic loads on the rotor similar to those which

exist during actual flight. Simulated rotor and free turbine speed

transients have correlated quite well with flight test data. It is

possible to widen the range of application beyond the two-dimensional

vertical plane by feeding flight test load traces from lateral

maneuvers on an aircraft, into the model as external disturbances.

COPTR was used extensively in the preliminary design of the inte-

grated control, particularly in the integration of the LQR Np gover-
nor into the system.

6
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The t_-60A BLACK HAWK

The BLACK HAWK helicopter (Figure 2.4.1) is a conventional single

main rotor helicopter, designed in the early seventies to meet the

Army's UTTAS mission requirements. The, then, unconventional stabil-

ity and control design features were the canted tail rotor and

stabilator. The canted tail rotor was adopted for design purposes

other than handling qualities and required extra compensation to be

provided in the various (digital) EFCS subsystems. As the design

process continued, it becomes clear that about half the extra com-

pensation (e.g. lagged side acceleration) was required in the stabi-

lator circuit, not directly because of the canted tail rotor but to

compensate for the assymetric spanwise flow distribution across the

rather large stabilator. This effect is approximated in the simula-

tion model by adding Y_, L_ and M_ terms. In order to meet trans-

portability requirements, the helicopter is fairly Short-coupled.

This leads to the empennage areas being fairly large. In particular,

it requires that a moving stabilator be provided rather than a fixed

stabilizer, to cope with the low speed rotor wake shift phenomenon.

The stabilator is programmed to give efficient cruise operation at

one design condition (and has reasonably good performance over the

whole design range).

The digital EFCS provides; a trim system to give the pilot a force

feel; a pitch bias actuator to improve the static stick/speed gra-

dient; a limited authority, three axis SAS; an attitude/altitude

hold; a heading hold; a coordinated turn capability above 60 Kt; and
a stabilator schedule which is a function of airspeed, pitch rate,

lateral acceleration and collective pitch setting.

Flight tests have shown that the large horizontal tail surface yields

a longitudinal response with natural damping of about 0.2, with SAS

on, this improves to about 0.7. The large vertical tail surface

together with the 11 ft. diameter tail rotor, yield an unaugmented

Dutch Roll damping of about 0.15. With SAS on, this improves to just

about dead-beat.

The General Electric TTO0-GE-700 Ensine

The T7OO-GE-700 engine is a front drive, turboshaft engine featuring

a single-spool gas generator section consisting of a five-stage

axial, single-stage centrifugal flow compressor, a through flow

annular combustion chamber, a two-stage axial flow gas generator

turbine, and a free or independent two-stage axial flow power tur-

bine, see Figure 2.5.1. The power turbine shaft, which has a rated

speed of 20,900 rpm, is co-axial and extends to the front end of the

engine. The engine also incorporates modular construction through-

out, an integral inlet particle separator, a top-mounted accessory

package, an engine-driven fuel boost pump, a self-contained lubrica-

tion system, condition monitoring-diagnostic provisions, a hydro-

mechanical gas generator control system, and an electrical power

control system providing power turbine speed control, dual engine

load sharing, and redundant power turbine overspeed protection.
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The engine control system incorporates all control units necessary

for the proper and complete control of the engine. The system

provides for the more common functions of fuel handling, computation,

compressor bleed and variable geometry control, power modulation for

rotor speed control, and overspeed protection. The system also

incorporates control features for torque matching of multiple engine
installation, and overtemperature protection.

The T700 control system was designed to be a system requiring a low

level of pilot attention. The system performs many of the control-

ling functions formerly performed by the pilot, allowing him to

direct his attention to the prime task at hand, completing his

mission. This has been done by providing:

Isochronous power turbine and helicopter rotor (Np/NR) governing
Automatic load sharing

Automatic limiting of power turbine inlet temperature

Rapid engine transient response through collective compensation
Automatic starting

The basic system operation is governed through the interaction of the

electrical and hydromechanical control units. In general, the
hydromechanical control unit provides for gas generator control in

the areas of acceleration limiting, rapid response to power demand
and variable geometr F actuation. The electrical control unit trims

the hydromechanical control unit to satisfy the requirements of the

load so as to maintain rotor speed and load sharing and also to limit

engine power turbine inlet temperature.

Generic Mission Tasks

A list was composed, of simple segments of maneuvers that could be

reasonably easily simulated on MGH and that would highlight the
advantages of an integrated flight/propulsion control system. The

list was based on two sources: past experience of helicopter design
problems and a search of the air-to-air combat (AACT) data base.

Maneuvers that entailed rapid changes in torque loading on the main

rotor were sought because this is the area where flight/propulsion

control schemes are likely to be useful. The typical control problem
is that given a maneuver in which the main rotor torque load changes

rapidly, the engine is unlikely to be able to respond quickly enough
to keep the rotor speed (G) constant. Control power is a function of

Q2, so a droop of 5% in rotor speed can cause a 10% change in stick

sensitivity - this makes for great difficulties in precision flying.
In extreme cases of autorotational recoveries, droops of 15% have
been recorded, over 25% reduction in control results, and although

precision maneuvering may not be required, even maintaining a loose
flight profile is difficult.

The list of Table 3.0.1 was compiled and is the result of (i) re-

viewing past design experience and (ii) searching the AACT data base.
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These two sources are discussed separately in sections 3.1 and 3.2
below.

Table 3.0-1 Definition of Generic Mission Tasks

1

2

3

4

5

6

7

Classic autorotation recovery

Bob-up and remask

Quick stop

Quick turn/deceleration

Engine failures
Side accelerations

Roll reversals

The figures that accompany these sections are taken mainly from the

AACT results (§3.2 q.v.), others are from published flight test

results. Because the BLACK HAWK is relatively benign in behavior,

largely due to its heavier rotor, and the objective is to illustrate

the problem, the figures pertain to a variety of helicopters.

Sikorsky Engineerin 8 Experience

The first five items in Table 3.0.1 were all the result of gathering

together comments from pilots and designers at Sikorsky on the type

of maneuvering discussed in §3.0 and grouping them into maneuvers

that it was felt could be amenable to simulation on MGH, using the
maneuver controller code available there.

The first maneuver is a classic autorotation (or steep approach)

recovery, in which a pilot, having established a steady split needles

autorotative descent (with engines operative but in a de-clutched,

zero liP output flight idle condition) decides to abandon the descent

and return to powered flight. He does this by pulling up on the

collective pitch lever. The maneuver can be broken down into four

main types, each having different detail characteristics dependent

upon the particular engine/airframe combination. The rough classi-

fications are: Fast collective pull (< 1 sec); slow pull (> 1 sec);

from large split (i.e. % rotor speed more than 5_ greater than %

engine speed); from small split (< 5% speed difference). The "split

needles" refers to the pilot's instrumentation on which a triple

tachometer mounted in one case, commonly moves three pointers (need-

les) over a single scale marked in %. In autorotation, the normally

superimposed pointers separate to show the two engine speeds (gov-

erned to 100%) and the main rotor speed.

The small split, long pull (Figure 3.1.1) is the easiest for a pilot

to perform as the responses are slow and predictable. If from the

same small split, the collective is pulled much faster, the engine,

despite the collective anticipation link, has no time to spool up the

gas generator in preparation for the increasing torque load at the

power turbine. The result is often the worst rotor speed droop seen
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in flight test for that aircraft (Figure 3.1.2). From large splits,

a fast collective pull is somewhat less severe than the aforemen-

tioned small split case because there is more time for Ng to spool up

before the engine/rotor clutch is engaged, simply because the speeds

were further apart in the beginning (Figure 3.1.3). A slow pull from

a large initial split introduces another phenomenon--the engine

governor may cut back the engine fuel flow at just the wrong instant

because the engine turbine has overspeeded in response to the col-

lective anticipation, but before the rotor speed has fallen enough

to engage the clutch and apply the load to the engine. The result is

significant droop and often overshooting of the rotor speed response

(Figure 3.1.4).

The bob-up and remask maneuver is a precision hover task in which

altitude and heading control are at a premium. From a trimmed hover,

collective is pulled to gain height (to clear an obstacle), the

height is then stabilized and probably a heading change made (aiming

or observing) and stabilized. The remask is a fast descent to the

original hover condition. Problems arise if the torque demand on the

engine is too large, in which case rotor speed droop will occur and

the attendant changes in control power and damping make control more

difficult (Figure 3.1.5). This is a case where the engine/fuel

control inhibits the pilot from exploiting the full airframe poten-

tial and can lead to the aircraft being exposed from terrain cover

for longer than necessary.

The quickstop is a straight forward longitudinal manuever in which

speed is lost by holding the nose high and thus forcing the lift

vector to slow down the aircraft as a component is directed back

along the flight path. In order to avoid ballooning up as the nose

is raised, collective pitch must be lowered at the same time. The

rotor swiftly moves into an autorotative regime which of itself, is

no great problem although the brief 16_ overspeed causes increased

sensitivity and pedal compensation for the torque load change is

required. The difficulties, if any, occur in the eventual recovery

from the maneuver, where as in the autorotation recoveries, the

engine may be declutched. In fact, the maneuver seems to be either

more benign or flown more gently than the auto recoveries. Flight

test (Figure 3.1.6) show large excursions in rotor speed during the

auto entry, but no particular control problems are observed through

the eventual entry into hover. Another reason for the apparent

comparative ease of flying this maneuver is probably the long time

period over which it is flown. The so-called quickstop is not the

fastest method of losing speed.

The quick turn or turning deceleration is another (faster) way of

losing speed. This is really a combination of two objectives into

one maneuver; for the quick turn, the fastest way to achieve a large

heading change is to slow the aircraft down as much as possible and

then apply yaw control; if a speed loss is desired and there is

flight room, the fastest way to achieve that, is to load the rotor up

as much as possible. By allowing the rotor to load up as far as the

sustained g limit of the flight envelope, a large force can be

10
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directed back along the flight path and thus a higher deceleration

achieved than in the "quickstop". To avoid altitude changes and

sustain the g for a longer period, it is usual to pull into a banked

turn for this speed loss maneuver. An added bonus is that it is

relatively easy for a pilot to hold on a substantial sideslip during

the turn, increasing drag and thus deceleration (and also increasing

sideforce and therefore turn rate). Again, recovery from this

maneuver may pop the rotor through an autorotative state with pos-

sible attendant droop and control problems. Figure 3.1.7 shows an
example.

Engine failures are limiting in low speed flight (indeed their finite
probability gives rise to he familiar "deadman curves" of the heli-

copter pilot's handbook which designate combination of height and

airspeed which must be avoided). They can also be a problem at high

speeds; the abrupt removal of driving torque to the main rotor may

cause large sideslips to occur on an aircraft with marginal direc-

tional stability (exacerbated by the slowing of both main and tail

rotor rotational rates). The sideslip in turn, causes large roll

excursions through the dihedral effect L_. Figure 3.1.8 illustrates

just such a response. If a canted tail rotor is involved, a pitch

response adds to the complexity of the subsequent motion.

AACT Data Search

The recent U.S. Army air-to-air combat test (AACT) involved the

flying of, and recording of data from, well instrumented helicopters

of various designs by personnel for the Army's Applied Technology

Laboratory, the U.S. Navy Test Pilot School and industry. The flight

tests, flown at the Naval Air Test Center, Patuxent River, Maryland,

consisted first of flying the aircraft individually through a list of
prescribed aggressive maneuvers (the Maneuver Criteria Evaluation

Program or MCEP maneuvers) and secondly, in pairs, in simulated

one-on-one air combat, in both loosely prescribed and free-form

maneuvers, taking turns to be aggressor, than defender.

The data (often referred to by the Contract m_, D318) includes time

histories of control positions, airspeed, angular rates and posi-

tions, load factor, sideslip, rotor speed, engine torque, fuel flow

and spatial position. This vast quantity of data is routinely

referenced by a digital program "DATAMAP" which serves as a data

manager, making it possible to plot particular time histories or
cross-plot test parameters at will.

Our search was concentrated on maneuvers that exhibited a rotor speed

excursion of more than 5_ on any aircraft. All such maneuvers were

then classified by type and further studied in an attempt to under-

stand the underlying cause of the excursion and assess whether it was

configuration dependent or not.

This search and classification reaffirmed the significance of the
first four items in Table 3.0-I and added the sixth and seventh.

II
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The side acceleration maneuver shows signs of excessive rotor speed

excursions especially when flown aggressively. The more conventional

method of flying the maneuver consists of rolling the aircraft to

some modest bank angle and then applying collective pitch to acceler-

ate sideways while controlling heading with pedals. This performance

is generally within the capabilities of the engine/fuel controls of

the test aircraft and the added torque required by the collective

pull is met smoothly and without droop. The aggressively flown

maneuver (Figure 3.2.1) is accomplished by applying full pedal and

then as much collective pitch as the aircraft will take to maintain

heading, while controlling altitude with bank angle. This involves

compensating for both engine/fuel control and airframe response and,

while it might serve as an ideal integrated control maneuver, it

requires great skill on the part of the pilot to fly it. The re-

covery from the side velocity involves the banking of the aircraft in

the opposite direction to the flight path in order to remove the

velocity. This reversal of bank angle pushes the rotor into an

autorotative state but because the engine has been at high torque
throughout most of maneuver, the autorotation recovery problems due

to a spooled-down gas generator, do not occur. Some speed excursions

of the rotor are quite common however.

The roll reversal maneuver occurs frequently in terrain avoidance

tasks and also during evasive maneuvering. The segment considered

here consists of a swiftly applied bank angle of some fifty or sixty

degrees in one direction, followed by a roll through level attitude

to a similar bank angle in the opposite direction, finally concluded

by a roll back to level again. The maneuver, particularly during an

evasive task, was often not co-ordinated - indeed a "false turn" was

sometimes deliberately flown to evade a helicopter whose design

compelled its pilot to commit to a turn when banking by pulling load

factor. The more agile machines could bank briefly without load

factor and then bank and turn in the other direction, pulling load

factor. This was less decisive in the D318 tests than it sounds,

since pilots soon learned the characteristics of all the aircraft and

could hold off committment if necessary. The characteristic of the

maneuver that caught the eye was a sharp torque spike that occurred

when helicopters rolled from right to left, but that was hardly

noticeable when rolling from left to right. The spike was severe

enough to overtorque the gearbox of one aircraft and for this reason,

inhibited its pilot from maneuvering to the airframe limits. There

is some difference of opinion over the cause of the phenomenon, but

it seems likely that most of the increase is caused by the assymetry

of the rotor in forward flight. The left side of the disk (on

counter-clockwise rotating rotor U.S. helicopters) operates at a

higher angle of attack on average then the right side, since it has

to balance the moments and less total dynamic pressure is available

at the blade [on left, V. C2_^ = OR - V while on right VLOC90 = OR
+ V , ]. The effect o_ r_Yl rate (_c is to add a component of

a o ° o

velocity in the vertlcal dlrectlon proportional to p, which is

positive on the right side when rolling right to left. The effect on

12
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u, the local blade angle of attack, of an equal but oppositely signed

vertical velocity is quite different on each side of the rotor disk 1
since a tangent function is involved_ Very roughly, Arf -_ : tan

(Kp/(f_ - V . )) while Aa - = tan " (Kp/(flR + V . ))_.eZtln turn,a c r" h
the effect o5 the greater _g [_ange on the left drf_/eCs the change in

local blade drag even more markedly (since CD is a function of u
squared). Thus a roll rate to the left can be expected to increase

the (already higher) local blade incidence and hence CD on the left

side, much more than the corresponding smaller ff (and hence CD) on
the right side. The net CD change is reflected as a rotor torque
change. Conversely a roll rate to the right will decrease the left

side a (although the decrease in CD will be less than before since a
flatter part of the Cn ~ a relationship is involved) and increase the

right side u and CD 5y little more than the previous case. The net
effect (which can be shown on MGH) is a torque increase of only about
a third as much when rolling left to right than when rolling right to

left. Figures 3.2.2-3 show examples from the AACT flight tests.
Some aircraft seem more susceptible to this phenomenon than others,
but the above simplistic explanation would seem to account for this

also, since the sensitivity is clearly a function of blade loading -

which varied greatly among the D318 test machines. This speculation
has not been substantiated by any further inquiry however, other than

to verify that the change in mean rotor torque with roll rate in an
otherwise steady general trim is about three times more for left roll

rate, than right.

INTEGRATED FLIGHT/PROPULSION CONTROL DESIGN _

The following _ctions highlight each eeoet-Fe of the integrated

control designVand explain its purpose and the techniques used to

integrate the feature into the overall system. Because the design is

presently a computer simulation, no attempt was made to decide which

piece of code belongs on which processor or the optimal routing of

sensor signals between sensors, actuators and processors. The

majority of the code is propulsion control oriented and as such, fits

neatly into the fuel control module of MGH, with some unavoidable

additions and changes in the ASE/Controls module. On an implemented

design, one might expect to the see more of the coding in a flight

controller processor and less in the fuel control. For example, the

engine failed detection is an obvious choice to remain in the fuel

control processor, but subsequent actions to be take (§4.6) could be

expected to be placed in the flight controller. In this code, they

are all in the integrated control (situated in the fuel control

module). Similarly, memory requirements and execution speeds were
not considered.

That part of the code which represents what would be coded onto one

or another processor (as opposed to the code that represents hard-
ware) has been arranged to be able to operate at a different time

scale to the rest of HGH. Thus, the MGH code may be cycling 100 Hz
to simulate a continuous system, while the simulator processor may

cycle at 40 or 50 Hz, representing an actual processing delay (c.f.
§4.1 & 4.2 for more details).

13
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A brief summary of the/integrated control is presented here,

detailed description fol_ws in the numbered subsections.
most part, the _ are discussed in the subsections

programming terms, but where necessary (e.g. the

sampling modules), a programmer's approach is used.

a
For the

in non-

executive and

The core of the controller is an isochronous Np governor whose

reference speed may be modulated by various combinations of variables

representing present or anticipated airframe/engine states (e.g. load

factor). The Np governor itself consists of a linear quadratic

regulator state feedback algorithm in which rotor tip speed is

estimated by a Kalman-Bucy filter. Additional adaptive logic is used

to anticipate rotor decay and help recovery from the declutched

state. The traditional collective pitch to load demand spindle

anticipator in the fuel control is retained but in digital form. The
(equally traditional) collective pitch to tail rotor collective link

is replaced by a measured engine torque to tail rotor collective

link. An indication of power available to hover is provided for the

pilot. A cue for inhibiting the application of collective stick

while the fuel control is on its acceleration schedule is provided by

a logic signal. A variety of stick movements following engine

failure, depending on height and velocity, are available. A switch-

able fuel consumption minimizer operating in conjunction with added
loops in the AFCS is also available.

The subroutine shells or even complete coding for various other

functions which were not developed as a useful part of this study but

were retained as being worthy of investigation in an other-than-BLACK

HAWK environment are also described, albeit minimally.

Reference 6 is a formal documentation of the digital computer code

used to simulate the Integrated Flight/Control System.

4.1 Executive For Integrated Flight/Propulsion Control Module

This is the framework module for the integrated system - a block

diagram (Figure 4.1.1) shows the program flow. On entry, the sensor

modelling is computed, followed by a sampler routine which decides

whether the elapsed time since the last sample was taken, is suf-

ficient to require that another should be taken (signalled by flag
LLSFLG). The stepper motor simulation module is then executed and if

flag LLSFLG is false, an exit route from this executive model is

taken. Thus the only parts which are always computed at the MGH

frequency are the sensor, the stepper motor fuel pump and the sam-

piing decision timer.

If the sampler indicates that an integrated control computation

should be performed, all the other modules are executed in the order

indicated in the figure. While the aircraft is being trimmed in Ig

flight, there is no interest in the failure mode or performance or

dynamic enhancers, so these are skipped. Also four of the modules

need only be executed after all engines have been computed for that

time step, (separate parts of a dual engine installation are provided

14
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for, so that single engine degradation can be studied, or, the engine

torque from one computation can be doubled) so they are skipped until

the engine counter setting (N-E) reaches the number of engines to be

computed (JEMAX). The limit fuel flow logic is then performed,

"losing" integrators are reset by backtracking (q.v. §4.4) and

finally the tail rotor collective link variable is calculated. The

time step in the sampler routine is solely responsible for the

operating frequency of the integrated control.

The Sampler Routine

Figure 4.2.1 is a flow diagram of the sampling routine used to

(a) regulate the execution frequency of the integrated control, and

(b) to interpolate sampled values of sensor variables at the appro-

priate time.

The sampler keeps a running total of elapsed time in terms of both

MGH time and its own internal clock. If at a given pass, it is

predicted that the MGH time total at the next following pass will be

greater than the internal elapsed time, (Figure 4.2.2), a temporary

sample of the sensed variables is taken and the flag to execute the

integrated controller is switched on. The integrated control uses

not the temporary sample just taken, but the interpolated values

calculated when the sampler and integrated control were last active

together. On the next pass, the flag is turned off, another set of

samples taken and the values are linearly interpolated on a time
basis for an estimated value at the precise sampling time. The

interpolated values are then held until the integrated control is

again active. Thus the sampler allows a true representation of the

time lapse of a cycling processor provided that the sensor is accu-

rately modelled and the cycle time includes the digital conversion

time.

To prevent a build up in round-off error, the two running clock times

are resynchronized when they fall to within 0.01_ of each other.

Linear Quadratic Regulator Power Turbine Speed Governor

The purpose of a power turbine governor for a helicopter application

is to maintain constant power turbine speed (Np) in the presence of

torque_jDload changes in the helicopter propulsive system. Such
govern_s have in the past used feedback of Np error from some

reference value to regulate fuel flow to the engines. The so-called

"droop" governor which allowed a droop of about I0_ of Np to generate

enough error signal and therefore fuel flow, to hold Np to a 100%

reference value under high load conditions - and ll0_ under no load,

was an early example of such a governor. An improvement on this

design was to add an integrator to the error loop, so that the steady
state error could be removed, resulting in an isochronous governor (a

position plus integral or PI governor) that maintained speed at the
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reference value under all loads (apart from transient load changing

conditions which then became all-important).

A limitation on this form of governor is caused by the existence of

two torsional resonances in the drive train system (usually, but not

always, well damped modes). The resonances are caused physically by

the engine and drive-train rotational freedom working against the

blade lagwise direction freedom (for an articulated rotor, across the

blade lagging hinges). The BLACK HAWK's main rotor blade/drive

system torsional resonance occurs at a frequency of the order of 2.7

Hz, the tail rotor blade/drive system torsional resonance higher at

about 7 Hz. Hydraulic lag dampers are provided across the main rotor

hinges to add damping to the system (these dampers are sized by

ground resonance conditions rather than the pure first torsional

mode). To avoid exciting these modes, Np governors have employed

band-width limiting designs which cut off considerably below the

first torsional frequency. This of course limits the speed of re-

sponse of the engine/fuel control - which is then often too sloppy to

allow good tight aircraft response during rotor torque load changing

maneuvers. It should be emphasized that the rotor load change

referred to is a torque loading change, not a rotor thrust change.

While a change in rotor thrust almost always results in a change in

rotor torque load, the reverse is not true - the rotor may be sup-

porting the aircraft in one g flight under maximum power conditions

(e.g. high speed climb) or in zero power conditions (autorotational

descent), in either case, the total rotor thrust is very similar, the

torque loads quite different.

The advent of all-digital controls has made the PI governor easier to

implement but also opens the door to more sophisticated mathematical

techniques for overcoming the torsional mode problems. Reference 12

showed a successful implementation using a higher order notch filter

to attenuate response at the first torsional frequency. General

Electric's approach here is to employ an LQR design. This allows the

bandwidth to be increased and thus improves the response time of the

system.

GE provided a high performance power turbine speed governor, designed

for a recent technology turboshaft engine (the T700) coupled to an

advanced, articulated helicopter rotor system (the BLACK HAWK).

Modern control system design techniques were used to obtain a higher-

bandwidth system than previously achievable. The Linear Quadratic

Regulator (LQR) technique was used to design the governor, and a
Kalman Filter was included in the control system to estimate the

helicopter main rotor blade velocity used in the LQR governor. The

design method is fully described in Reference 7. The effect of the

LQR governor in the frequency domain is to attenuate the resonant

peak caused by the interaction of the helicopter main rotor and the

power turbine (the first torsional mode). The LQR governor provides

adequate phase and gain margins for good stability and robustness.

The resonant peak attenuation, combined with large phase margin,

allows the system gain to be higher and results in the increased

bandwidth.
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The LQR design method applied to the T700 fuel control uses a five

state model to represent the system c.f. Figure 4.3.1. The states

are :

Ng Gas Generator speed (measured).

Np Power turbine speed (measured).

Wf Output fuel flow of the governor (calculated).

QMR Main rotor torque load transmitted across flap-lag

hinge combination - (approximated by engine shaft

torque).

NMR Average tip velocity of a main-rotor blade (recon-

structed by an observer).

NMR and QMR are rotor states that cannot be measured directly. NMR

is an approximation to the average blade tip velocity which should

better reflect a change in torque loading than shaft speed, since the

aerodynamic loads are a function of the former. Since NMR is a

variable outboard of the lagging hinge, it cannot be measured di-

rectly without more instrumentation, so a closed loop system con-

taining a model of this rotor velocity is used to estimate it. This

system is called an observer and is designed separately from the main

LQR governor loop.

A schematic of an observer is shown in Figure 4.3.2. the observer

system must meet the usual requirements of stability and performance

with the added requirements that it calculates the estimated states

of interest fast enough so that the performance of the main loop is

not affected. If the model of the system used in the observer is ob-

servable, all of its poles can be placed arbitrarily in the s-plane,

with the restriction that complex poles be placed as complex con-

jugate pairs. Main rotor blade velocity is observable in the TT00

system from power turbine speed. More discussion on observability

can be found in Reference 8. The Kalman Filter algorithm places the

system poles in a specific manner.

The rotor model used for the observer is the simplified model of

Figure 4.3.3 that neglects the tail-rotor dynamics. The power

turbine inertia is not lumped as part of the transmission as is done

for the complete engine and rotor system. The rotor model was put

into state-space form given generically as:

XR(t ) = AR XR (t) + BRUR(t) (la)

YR (t) = CR XR (t) (ib)

where XR(t) is the rotor state vector, UR(t) is the input to the
rotor, xR is the output vector, and AR, B_, and CR, are the system
coeffici4ht matrices. Model validity_rou_'d a ste_y-state value is

implied.
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T,he states for the observer _re main rotor angular velocit_a, NMR , a
main-rotor torque state, QMR, and transmission speed, NP. The

transmission speed is approximated as power turbine speed, NP,

because of this simple model, the coupling between the power turbine

and transmission is assumed rigid. The caret (A) above the state
variables indicates that these are estimated states from the observer

rather than measured states. The input, UR(t) , to this system

engin_shaft torque, Q shaft. The output _ctor, Y consists of NP

and QMR. An assumption was made that Q shaft was a good approxima-
tion to QMR.

The LQR Preliminary design was performed as follows:

The LQR NP governor was analyzed in the frequency domain using

standard Bode plot techniques to determine the system stability

margins, speed of response, and disturbance-rejection characteris-

tics. These techniques are valid since the final LQR design is

single input (WF) and single output (NP). The primary stability

analysis was done with the loop broken at the WF input to the engine.

A sinusoidal WF was input to the engine model and the resulting WF

feedback was measured. This is shown schematically in Figure 4.3.4.

This point in the loop is important because WF is the main driver of

the engine, and also it is affected by all the engine states by the

definition of full-state feedback. WF is also affected by the Kalman

Filter. The turbine governor is a regulator that functions to reject

disturbances to the power turbine. The controller reacts to these

disturbances through WF when they appear in power turbine speed or

shaft torque. In the frequency domain, the magnitude of the open-

loop transfer function at WF should be as large as possible over the

frequency range where the disturbances occur so that they will be

attenuated more effectively.

The system closed-loop frequency response was calculated for sinu-

soidal inputs at the gas generator speed (NG), shaft torque, and

power turbine speed (NP) sensors to determine the noise rejection

characteristics of the system. The disturbance rejection charac-

teristics of the system were analyzed by putting a sinusoidal torque

disturbance input to the closed-loop system through the helicopter
main and tail rotors.

As mentioned, the power turbine governor is a regulator that main-

tains power turbine speed constant in the presence of disturbances.

The primary sources of disturbances are the helicopter main and tail

rotors. The frequency response of the closed-loop LQR and T700

baseline systems was calculated for a main rotor torque disturbance

and a tail rotor torque disturbance to analyze the effects on power

turbine speed and helicopter main rotor speed. The simulated dis-

turbance was a sinewave frequency sweep. The parts in the rotor

system where the disturbances were input are shown in Figure 4.3.5.

Each disturbance was input separately. The response of power turbine

speed to a main rotor disturbance is shown for the LQR governor and
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for the T700 baseline governor in Figure 4.3.6. The amplitudes in

the figure indicate that disturbances are rejected better by the LQR
NP governor than by the T700 baseline governor. This better attenua-

tion of disturbances is seen in the time responses, also (e.g. Figure
4.3.7).

The helicopter main-rotor centrifugal spring constant can be consi-

dered proportional to the square of the main rotor speed. From

steady state operation, this variable was considered a constant

because rotor speed is governed at I00_ speed. During a transient,

however, the rotor speed will vary from I00_, and the centrifugal

spring constant will also vary. To assure that stability margins are

maintained at extreme variations from I00_, the spring constant was

varied up and down corresponding to a ± 10_ change in helicopter

rotor speed. The spring constant is proportional to speed squared,

so the constant was increased 21_ and decreased 19_. The frequency

response results for increased and decreased spring constant showed

that the system remains stable under both conditions.

The frequency response of the LQR Np governor was calculated with

only one engine driving the helicopter rotor system, simulating the

loss of one engine. Stability was not adversely affected but the

bandwidth of the system was lowered from about 8-10 rad/sec to about

5 rad/sec.

The LQR governor did not attenuate the main rotor resonant peak when

the lag-hinge damping was reduced to zero. Performance degradation

and instability could result in this situation. It is possible that

an LQR governor could be designed to perform well in this situation

and in the normal-damping situation.

The detailed GE engine large transient simulation limit cycled when

run with the LQR controller. The limit cycle was eliminated when

the engine heat soak model was disabled. The heat soak model was

designed to account for the effects of heat absorption by the engine

metal mass during large transients. Analysis revealed that this

specific heat soak model contributed 25 degrees of phase lag and 4.5

dB attenuation at 4 rad/sec for small perturbations. This dynamic

effect along with other non-linearities was sufficient to cause the

system to limit cycle. Engine tests and comparison of the frequency
domain effects of this heat soak model with other similar models

indicate that the phase lag is excessive. A lead compensator was

added to the Wf output of the LQR controller to restore sufficient

stability margin when run with the heat soak simulation. Since the
lead had a minimal effect on performance without the heat soak model,

the lead had been used during all transient simulations.

The higher bandwidth translates directly into better performance in
the time domain. The first transient considered is a simulated wind

gust (40 ft/sec ramped in over a distance of 200 feet) which causes a

load disturbance in the rotor system. The LQR Np governor reduces
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the NP droop from 3.25_ to 1.3% which is a 60_ reduction as shown in

Figure 4.3.7. The specific wind gust selected ends with gas gen-

erator speed Ng (curve labeled PCNGC) at 87% which is the point of

minimum system stability margin. This is most evident in the rate of

change of Ng signal, NDOT (curve labeled XNGDOTE). The baseline
control has several small oscillations before the system stabilizes.

The LQR Np governor virtually eliminates these oscillations demon-

strating its better phase margin.

Two additional transients are also shown demonstrating the respon-

siveness of the LQR Np governor. During both of these transients

other integrated control functions which can effect system response

either do not operate or have been disabled. Figures 4.3.8 & 9 show

a roll reversal and a high g turn, respectively. In both cases Np is

held closer to I00_ with the LQR governor than with the baseline

control. It is also noted that fuel flow (curve labeled WFCE) varies

over a smaller range with the LQR Np governor than with the baseline

Np governor. This indicates that the LQR governor is more efficient

in that it makes better dynamic use of energy.

The CECO pragmatic adaptive system complements the basic LQR control

adding large transient logic and additional governors. Integration

of the original LQR design into the basic CECO pragmatic adaptive

control format was quite complex.

Since the LQR power turbine governor uses fuel flow as an output, the

basic structure of the pragmatic control had to he changed. The

adaptive control used NDOT/CDP as the demanded set point into the

proportional-plus-integral controller. The output of each mode was

NGDOT/CDP so the lowest/highest wins gates were comparing variables

with the same units. On inserting the LQR governor directly into the

adaptive control, this was no longer true.

In order to keep as much of the adaptive control intact as possible,

a compromise fuel control was designed. The core engine control uses

NDOT control through a proportional-plus-integral controller. Both
the acceleration limiter and deceleration limiter use NDOT/CDP

schedules for compatibility with the surge detection and recovery

features. The NDOT governor consists of the top governor, accelera-

tion limiter, and temperature limiter. The output of the NDOT

governor is in ratio units, WF/CDP, which is then multiplied by CDP

to get fuel flow. This NDOT fuel flow is compared with the LQR

governor fuel flow, and the lowest fuel flow wins. The winning fuel

flow is compared in a "highest wins" situation with the fuel flows

from the bottom governor and the NDOT deceleration limiter. The

integrated control block diagram is shown in Figure 4.3.10.

The integrated control nominally operates on the LQR power turbine

governor. In extreme maneuvers, it will be limited on the top end by

the NDOT governor and on the low end by the bottom governor and NDOT
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deceleration limiter. On each computer cycle these limits determine

the upper and lower extremes of the allowable fuel flow.

The structure of the integrated control is more complicated than that

of the adaptive control as it involves three integrators: the LQR

governor, the acceleration limiter, and the deceleration limiter.

Reset logic was designed in such a way that the integrators not in

the winning path would not wind up. The reset logic calculates

backward through the control modes using the winning fuel flow value.

The non-winning integrator values are reset as if they had produced

the winning fuel flow. In this manner, the fuel flow limits will

always be appropriate for the current fuel flow and mode changes will
be smooth.

The adaptive features which affected the power turbine set speed of

the original Pragmatic Adaptive Control are applied to the power

turbine speed setpoint in the LQR governor. These features include

torque sharing, rotor decay anticipation, rotor droop recovery, and

load factor enhancement. Collective rate anticipation was not

included since the LQR governor had its own collective pitch maps.

The LQR governor is essentially a small disturbance device. In

particular, it was not designed to handle a decoupled rotor system

and the pragmatic adaptive controller has to deal with such situa-

tions. For the autorotational rotor decay anticipation, the adaptive

control provides a flag which signals when the system goes into

autorotation. This flag is set by comparing the power turbine speed

and the rotor shaft speed, when the difference between the speeds is

greater than a deadband, the autorotational flag is set. This flag

is used by the LQR governor to decrease the gain in its loop by a

factor of 10 and switch out the rotor tip speed, shaft torque, and

core speed paths. These paths add no information to the LQR in

autorotation. Through this modification, the LQR is temporarily

converted into a proportional-plus-integral controller with a low

gain.

Figure 4.3.11 shows the operation of the rotor decay anticipator

during a slow collective pull recovery from a large split autorota-

tion. The _ and N2RFE traces meet after about I second at I12_ ND.

indicating that the engines came back on-line at that time.

DNPRAT trace shows the incremental Np_ _ signal that the decay
anticipator is generating, RMODE indicatel_s_that the controller is on

the accel, schedule most of the time. Figure 4.3.12 shows the same

recovery with the decay anticipator switched off. The engine does

not come on-line until 0.5 seconds later than before and the rpm has

sunk to II0_. The Np governor does not cut back on the fuel flow due

to overspeed until just after the clutch has re-engaged so the usual

droop does not occur (but c.f. Figure 5.3.2 for what happens when

that limit does cut in at the wrong moment when running with a

standard T700 control). The overall response is very little dif-

ferent between these cases-- some further tuning of the gains would

probably help and might better illustrate the worth of this feature.
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A further problem occurred when the rotor decay anticipation tried
to increase the power turbine speed to recouple the system because

the gain in the LQR is reduced during autorotation. To avoid this,

the gain in the rotor decay anticipation path had to be proportion-
ately increased to keep the complete path loop gain constant.

Figure 4.3.13 shows the working of the other non-linear large pertur-
bation compensation part of the pragmatic adaptive control system,

the droop compensator. The logic of this subsystem is to detect that
a droop has occurred and inhibit the likely torque (and therefore Np)

overshoot that will follow, by deliberately delaying the governor
demanded fuel flow. On the figure, DNPREF is the signal that reduces

the NPREF governed value as the droop starts to diminish- The rotor
decay a_icipation signal is active during this fast pull recovery

from a large split autorotation, but doesn't have time to spool up
the engine to meet the torque demand, because the rotor speed de-

creases so rapidly when a full 70_ of collection is impressed on the
rotor with a consequent severe torque load; the rotor (and engines)

then droop. Just after the lowest shaft speed is reached, DNPREF is
activated and a smooth recovery to I00_ Np then takes place. Figure

4.3.14 shows the overspeed that occurs in the same situation when the
droop compensator is switched off. Figure 4.3.15 shows the baseline

TT00 controller response--both droop and overspeed are rather worse.

A final complication arose when the fuel control was on the top Nn
governor (c.f. §4.4 following). This could happen if the piloE

decreases power by using the power available spindle (PAS). An

interactive loop formed with the core speed path in the LQR governor
and the top governor. While the fuel control should operate through

the NDOT governor, the LQR governor could take command through this
interaction. Therefore, the LQR is switched to a proportional-plus-

integral controller whenever the PAS is moved from its "flight"

setting. The core speed path of the LQR is no longer active, and the

top governor keeps control.

Pragmatic Adaptive Fuel Control Elements

The adaptive fuel control designed and under development by CECO is

fully described in References 9 and I0. It was designated as a
"pragmatic" adaptive controller by Sikorsky, to distinguish its
behavior from a controller designed using the adaptive control

concepts of modern control theory. CECO's controller recognizes an
off-design condition in a practical way and compensates for it using

a prescribed logic decision set; it is not a linear system algorithm.

The version used in this integrated control design has had the PINp

governor (referred to at the beginning of §4.3), removed and replaced
by GE's LQR design. As explained in §4.3, this entailed some rede-

sign of the pragmatic controller. Figure 4.3.10 is a block diagram
of the integrated control. The rest of this section (4.4) expands
somewhat on the summary given in §4.0 and is an explanation of the

other fuel flow governor features of the control, all of which derive

from the pragmatic adaptive design.
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The acceleration schedule is the usual control which seeks to inhibit

compressor surge by allowing the gas generator to accelerate in a

pre-progra_ed fashion with maximum acceleration being a function of

gas generator speed decided upon by the engine manufacturer. CECO

has incorporated their adaptive surge margin compensation (c.f.

§5.5) and also uses a lagged compressor discharge pressure rather

than the more conventional engine inlet pressure, P2, as a multiplier

in the limiting fuel flow path gain, to further stabilize surge

recovery. The NGTOP action simulates the action of the pilot con-

troller PAS in acting as an upper limit throttle on N G (and thus
maximum engine power output) at all settings below I03_. The intent

of this limiter on the original TT00 fuel control is to give the

pilot some control if the (separate) ECU should fail. Its retention

here gives similar control but the failure mode that would warrant

its use is less clear. It does of course serve as an absolute NG and

corrected NG limit.

The TLIM section is a straight-forward digital implementation of a

TA . limiter. A logic switch OPSTAT which is triggered by the engine
f_i_ed status flag of the other engine in a twin engine installation,

can boost the allowable temperature for emergency power situations.

The lowest output of the above three governor sections (ACCEL., NGTOP

and TLIM) is passed to the Ng/PC section which produces an error

signal from the difference between its integrated value and the

sampled Ng value and then calculates a weighted PI type gain which it

multiplies by lagged compressor discharge pressure. The resulting

fuel flow is the Ng governor fuel flow which is compared with the Np

governor flow on a 'lowest wins' basis. The three components of the

Ng governor thus serve as alternative top limits to the fuel flow.

The integration in this governor is back calculated when the top

limits are not being used, to the value corresponding to the actual

fuel flow value selected by the complete system and the Ng value

measured at the corresponding time. Thus any transition onto the

limits is smoothly negotiated by the integrator.

A prescribed deceleration schedule set by the engine manufacturer to

ensure sufficient margin from flame out (in a basically similar way

to the acceleration schedule) is provided. This path has an inte-

grator in it, which _s controlled by back-calculation in an exactly

similar way to the Ng governor while it is not actually govenoring

the fuel flow.

An NGBOTTOM governor which prevents the gas generator speed from

falling below a prescribed self-sustaining lower limit, is also

supplied.

The last two low flow limits (deceleration and NGBOTTOM) are compared

on a 'highest wins' basis with the (possibly limited by Ng) Np

governor demand. The resulting fuel flow (after subjection to
further absolute maximum and minimum limits) is the demanded fuel

flow value that is passed to the stepper motor which regulates the

pumping of fuel into the engine very precisely. An Np actuated

overspeed switch cut-off value is present on the engine side of the

stepper motor to deal with runaways. (e.g. shaft failures)
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Thus the fuel flow delivered by the controller to the engine via a

stepper motor is subjected to various limitations from other parts of
the controller. On increased power demand, the Np governor fuel/flow

requirement may be limited by the lowest of three limit governors:

NGTOP
a variable limit which protects the engine by limiting
the speed of the gas generator part as a function of

power available lever angle (PAL) chosen by the pilot
- usually set in "Fly" position but can be used as a

rather simple throttle in an emergency override
condition as on the actual BLACK HAWK.

ACCEL An Ng acceleration limiter with built in adaptability
to avoid compressor surge and stall after a first
occurrence.

T LIMIT An engine turbine inlet temperature limiter.

If the lowest fuel flow form any of these three governors is lower
than that of the Np governor, it will be given precedence.

On decreasing power demand, the engine is protected by two other
limit governors:

NG BOTTOM gives a low fuel flow limit which is a function

of ambient temperature and the compressor state.
This is a sustaining "engine alight" limit.

NDOT DECEL limits the maximum deceleration rate for the gas
generator.

If the fuel flow from either of these two limiters is higher than

that from the Np governor, it will be given precedence.

After these limits have been applied, an overall maximum and minimum

fuel flow limitation is imposed, followed by a final Np overspeed
shut off.

Three further subsystems can influence the fuel flow by changing the
Np reference signal in the Np governor. The first is a dual instal-

lation torque sharing device - the digital equivalent of the present
T700 controller which (indirectly) speeds up the gas generator of the

low torque engine to match the output of the non-degraded engine, by
applying an incremental Np reference signal proportional to the

torque error, to the lower engine.

The second subsystem is the minimum fuel consumption optimizer. This

is an extremely simple algorithm which when switched on in cruise,

samples the fuel flow at intervals and perturbs the Np reference

signals to change the rotor speed. Once the required direction of

rotor speed change is established, the system makes successively

smaller changes until either the authority limit is reached or small

changes about the optimum value are continually made. This is an
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extremely long term action, with a time constant measured in minutes

rather than seconds due to the long soak times taken by the engine

before settling down. The EFCS of the simulated BLACK HAWK had to be

modified for this system. Figure 4.4.1 shows the results achieved by

the simuated system. Since the attitude hold was inappropriate, it

was switched off and an altitude hold introduced in its place. The

airspeed hold outer loop FPS action was retained, thus allowing the

FPS to counter the trim changes induced by changing rotor speed and

maintain a trimmed flight path (airspeed and altitude). Because of

the significant effect of rotor speed on control power, there is room

for improvement in the FPS gain selection when performing these

duties - time and budget restraints precluded any further investiga-

tion.

The third subsystem is the Load Factor Enhancement. In general, it

is possible to increase the aerodynamic load factor capability of a

helicopter by increasing the rotor speed. If the local blade inci-

dence (u) is in stall, the increase in speed many reduce it to below

stall and the increased total dynamic pressure will produce more

lift. If the rotor is power limited, the decrease in a and hence C D
may allow the increased lift to be obtained for almost no power

increase. (At high speeds where the CD is largely a Math No. depen-
dent phenomenon, this is no longer true). Figure 4.4.2 shows the

order of magnitude of the effect as predicted by MGH. A simple

increase in N__ _ was conceived as a part of the original pragmatic

adaptive controller, trlggered on load factor rising above a thres-

hold value and being proportional to load factor, with overlapping

switching steps to try to prevent ratcheting. Because the load

factor signal is so noisy, ratcheting did occur; substituting the

product of pitch rate (q) and airspeed (v) for n smoothed the signal

but the changes in Np still looked far too abrupt to be anything but

unsettling to a pilot.

The final form of this subsystem involved ramping in an increment in

NpREF proportional to the product of body pitch rate and aircraft
vel_city and keeping it on for a set time after the load factor' is

removed. This tends to keep the engine spooled up longer and better

able to deal with a large torque increased should the rotor pop in

and out of an autorotative state. This is one area where it rapidly

became apparent that a pilot-in-the-loop is essential for evaluation.

It should be noted that in all cases where the operating Np was

deliberately altered, no effort was made to assess the resultant

vibratory loads. Modern aircraft have self-adaptive vibration

absorbers that work well over a range of rotor speeds: the BLACK HAWK

helicopter, designed in the early 1970's, has absorbers that are

tuned to the design reference speed. The self-adaptive type would

be required for the integrated design.
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4.5

4.6

Other Pragmatic Adaptive Features

The flame-out detector relies on the accuracy and constancy of the
relationships between an Ng deceleration and the Ng at which flame-

out occurs and the range of Ng decelerations at given Ng's which are
part of normal operations. Figure 4.5.1 shows the relationships,
the flame-out boundary being determined by the engine manufacturer.

The detection boundary is the line that appears to give adequate
clearance to avoid false signals at legitimate Ng decels while giving
as much warning time as possible.

The logic failure signal is arranged to give a visual cockpit warning

and may initiate other actions detailed in §4.6 under the EFFPR

heading. The power available to hover (PATH) computation uses

nominal maps of corrected engine torque and power turbine inlet

temperature to calculate the maximum torque available from the

engine. These maps are continually updated to include any engine

degradation. The engine deterioration is stored into computer memory

by modifiers of these maps. Thus, the maximum torque available

signal is diminished if the engine performance is degraded. The

torque required to hover is calculated from a map of the ratio

torque-reqired-to-hover/torque-required-to-cruise versus airspeed

(See Figure 4.5.2). While loitering at constant airspeed, the

current torque is used to determine the torque required to hover for

the current conditions. Maximum torque available is then compared

against torque required to hover. A positive difference indicates a

surfeit of available torque, and a hover condition is feasible.

Figure 4.5.3 shows the kind of indicator that might be provided in

the cockpit. The power available pointers move up and down the

outside of the ribbon engine torque percentage indicators. The power

required pointer moves up and down between the two ribbons, it is

illuminated in red when above the power available indicators and

green when below. At airspeeds above 50 knots, the illumination of

all three pointers is turned off.

Airframe Originated Features

As mentioned briefly in §4.0, the collective pitch to tail rotor

collective link has been removed in the integrated control in favor

of a sum of engine output torques to tail rotor collective link. In

maneuvering situations, where the torque load on a rotor can change

very quickly as the attitude and airspeed change, collective pitch

becomes a misleading guide to the rotor torque load and thus also the

compensation required in the yaw axis. The ideal link would be one

which produced a yawing moment proportional to the main shaft torque

load - unfortunately, the shaft torque is very difficult to measure

and the production of yawing moment via manipulation of a tail rotor
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collective pitch mechanism is not truly linear, making the propor-

tionality property equally difficult to achieve. The integrated

control solution is to use the sum of the engine output torques as an

approximation to the main rotor shaft torque and live with the non-

linearities inherent in the tail rotor collective yaw controls.

The gearing of this linkage was chosen to yield pedal trim positions

similar to the present BLACK HAWK controls. Figure 4.6.1 is an

example of the trim positions through the level flight speed range,

at a fairly light weight. An exhaustive investigation of trim

position and margins was not undertaken. This linkage is destabiliz-

ing to the natural Dutch Roll mode without SAS augmentation, but not

noticeably so with augmentation on.

Another feature programmed into the control is the use of the fuel

control status flag ¢.f. pg. 37 (value > 67 signalling that the

engine is on its accel, schedule and is increasing output torque at

the highest rate possible) to inhibit the pilot from applying in-

creasing torque loads via the collective pitch lever, faster than the

engine can absorb them without allowing droop to occur. The status

flag signals an electric clutch mechanism on the collective lever,
which adds about 12 ib of stick force when the lever is moved in the

upward direction. The pilot can override 12 ib of stick force very

easily if he feels it to be necessary. In use, a pilot would pull
the collective until he felt the force increase and then maintain a

steady pressure which would allow the stick to step upward in very

small increments as the controller switched rapidly on and off the

accel, schedule. The collective pitch control thus increases at the

optimal rate constrained by constant rotor shaft speed. Figure 4.6.2

shows the response obtained in an autorotative recovery, by simulat-

ing the pilot's collective stick pull limiter with a simple integra-

ter switched on and off by the accel, schedule status flag. The con-

trasting figure without the inhibiter control is 6.1.2.

The framework for a torque spike response inhibitor was written when

the phenomenon (c.f. §3.2 pp 12-13) was first noted. However, in

all the cases run, the simulated LQR Np control on the BLACK HAWK

dealt adequately with the roll reversal torque load, so the extra

compensation planned to be applied when bank angle was positive and

roll rate negative, via the engine load demand spindle was never

required and further development was not undertaken.

The last feature under this heading is that of automatic control

action to be taken after single or dual engine failures. There are

four separate facets of this problem, two at high speed and two at

low speeds or hover. Section 3.1 and figure 3.1.8 illustrate the

response to a throttle chop (simulating failure) at high speed of a

modern helicopter. The BLACK HAWK does not respond to anywhere

near the same degree, the relatively heavy rotor keeping the shaft

speed higher, and large fin area, coupled with more effective tail
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rotor (because rpm is maintained) make the directional stability much
greater, hence sideslip never develops and the roll response due to

the dihedral effect is very mild. Since no problem existed on the

BLACK HAWK and changing rotor mass to provoke it, would have such a

large effect throughout the design, no further studies were con-

ducted. It seems quite possible however that if needed, the engine

flame-out warning flag could be used at higher airspeeds to impress a

tail rotor pitch input early enough to prevent the yaw and consequent

roll response seen in Figure 3.1.8. The other high speed problem is

merely that of low altitudes, the undercarriage must not be allowed

ground contact above a speed consistent with its strength. To avoid

this, the speed-altitude prohibition curves in the pilot's handbook

include a forbidden zone of below 25 feet at all speeds higher than

55 knots. No automatic means of decreasing this area is envisaged,

although for a machine designed primarily for nap-of-the-earth

missions, the undercarriage would probable be sufficiently strength-

ened to move the prohibited area out to 80 knots or so anyway. The

safe procedure in such circumstances is to flare the aircraft by

pulling up the nose, until enough speeds is lost to make a safe
landing possible--a quickstop maneuver without the hover recovery.

The low speed facets are the familiar "deadman's curves" of most

pilot's handbooks. At low speeds, for given atmospheric conditions
and gross weight, there are two critical altitudes beyond which,

after an engine failure occurs and is recognized by the pilot and
action taken, recovery is not possible. The lower altitude limit is
that above which the vertical velocity cannot be reduced enough to

prevent ground contact at above the critical rate for the strength of
the undercarriage. The upper altitude limit is that below which the

pilot cannot fly away on one engine without ground contact or, in the

case of dual failure, make a controlled autorotational descent and

landing. A large part of the prohibited area is created by the
requirement to allow the pilot time to recognize the problem and

react to it (commonly 3 seconds). The automatic control envisioned
would recognize the height-velocity area in which failure(s) occurred

and take the appropriate action immediately on perceiving the failure

flag(s).

The application of cyclic (forward) and collective (down or held

still) would depend on the area on the R-V diagram where failure
occurred and would be preprogrammed-or possibly use the power to

hover and performance mapping information of the pragmatic fuel
controller to make the logical decisions. The stick would be moved

by clutch mechanisms which could be overriden by a pilot using stick
force alone. The movement-causing forces would be faded out after

five seconds or so. Pilot-in-the-loop simulation is the only way of

assessing such schemes.
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5.0

5.1

Screened-Out Intesrated Control Concepts

This section lists those concepts that were not proceeded with in

this study and the rationale for the decision. Concepts that were

retained are dealt with in section 4 preceeding.

The reasons for screening out of this study fall for the most part
under three headings viz:

Impracticability

Modelling Limitations

Inappropriateness for BLACK HAWK

The first reason is somewhat subjective and was used sparingly. The

second is perhaps less obvious but more definite - for example the

variable geometry of the T700 inlet guide vanes was not modelled as a

separate freedom in the engine model, but was included as an integral

part of the performance curves, where a fixed schedule was assumed.
A major rework of the engine simulation model would have been re-

quired to separate this freedom and it was not performed. (c.f. §5.3

for further details on v.g.). The third reason is the perhaps
unfortunate result of having to take what is available: the T700

engine model and BLACK HAWK simulations were specified in the con-
tract because of their availability, and the choice fitted very well

with the overall eclectic approach. The fact that this engine-
airframe match happens to be a particularly harmonious combination,

tends to ameliorate factors that have caused problems on other
helicopters and since resources are limited, some concepts that did

not appear to be particularly rewarding for the BLACK HAWK were not

pursued even though application might be appropriate to other air-
craft (In some cases, empty "shells" were left in the final design

coding to allow for development at a later date. In others, coding
was left in place even though it was not strictly part of the inte-

grated control, or could not be practically tested due to modelling
limitations).

Dutch Roll/Torsional Mode Tunin$

It is well established that a fuel control system can theoretically

influence the Dutch Roll mode of single main rotor helicopters (Ref.

11). When body rate signals are fed back additively to the Np refer-

ence signal, the resultant fuel flow changes can cause engine torque

output changes which apply yawing moments to the aircraft and thus

alter the characteristic motions, particularly in the lateral and

directional modes. Signal shaping allows the designer some control

on phase as well as magnitude of the feedback and of subsequent
changes in both the Dutch Roll (which is typically an oscillatory
motion in which the aircraft fuselage both rolls and yaws with a

frequency of the order of 0.2 Hz, damping varying between _ = 0,5 to

zero or even negative (unstable on some helicopters) and the first
torsional drive train mode (in which the main rotor blades' lagging
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motion is in opposition to the drive train (main shaft) motion. The

frequency is an order of magnitude higher at 2 - 3 Hz, the damping,

provided almost entirely by the installed blade lag dampers on an

articulated rotor, is normally high at 0.5 or so). It has usually

been found that an improvement in damping in one of these modes by
the introduction of shaped feedback, has resulted in a decrease in

the stability of the other. However, there is often room for im-

provement in one mode which can be bought without giving up too much
in the other.

The BLACK HAWK characteristics are quite satisfactory as simulated.

The augmented (SAS on) Dutch Roll is well damped throughout the speed

range and even at high speed, where lag dampers usually spend more

time in saturation and thus tend to yield a lower net damping, the
first drive train torsional mode is very hard to measure because of

the rapid decay of this highly damped mode. Also, the LQR Np gover-
nor (q.v. § 4.3) deals adequately with the torsional mode.

In the case of the BLACK HAWK, this concept had little application,
but to demonstrate its feasibility, a short sensitivity analysis was
undertaken. Figure 5.1.1 summarizes the results of this work; the

effects of implementing an NpREE feedback link driven by roll rate,
pitch rate and yaw rate ino-lvlSually, in turn, with gains of ±0.1
are shown, together with the base case Dutch Roll root. Positive

pitch and roll feedback increase the damping, while negative feedback

decreases damping, (to the point of instability in the case of roll
rate). A negative yaw rate gain increases the damping, while the

effect of positive gain is to reduce the stiffness (frequency) of the

Dutch Roll mode. The code for this analysis is complete but the
input parameters for BLACK HAWK are all zero. Application to a less

well matched airframe/engine system would be straight forward.

Stabilator Settins, and Fuel Minimisation

In level flight trim, a helicopter main rotor will have assumed an

attitude and steady rates relative to the air, which results in

balancing all forces and moments - this is the definition of trim.

In particular, the lift force of the rotor balances the weight and

any aerodynamic lift on the rest of the aircraft, while the rotor

propulsive force balances the drag forces and the hub pitching moment

balances the pitching moments. It is reasonable to assume that if

the drag of the aircraft can be reduced, a savings in fuel con-

sumption should result. On aircraft fitted with stabilators such as

the BLACK HAWK, a means to change drag is available. Adjustment of

the stabilator incidence in high speed flight, causes a redistribu-

tion of pitching moments between rotor and fuselage resulting in the

changes of attitude shown in Figure 5.2.2(a). In addition to the

reduction of drag of about 1600 ibs with the raising of the aircraft

nose, a further advantage of less fuselage download occurs - the net

effect being a reduction in the total force vector generated by the

rotor of about 1.6_. Sketches 5.2.1 a-c illustrate the trimmed rotor

forces with the stabilator positioned at +6 ° , + 1.01 ° (design posi-

tion) and at -4° . Figure 5.2.2(b) illustrates the effect of these
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changes on the fuel flow. The changes are quite small, indicating

weak sensitivity and the figure shows the programmed stabilator

yielding an efficient level flight trim condition at high speed. A

salient disadvantage is that the longitudinal stick position (Figure

5.2.2(c)) moves forward beyond allowable margins. It had been

proposed that a fuel minimization scheme consisting of an on-line

Kalman-Bucy filter which would continuously identify a system whose

outputs were stabilator angle and governed rotor speed to achieve a

minimum fuel flow. The weakness of the stabilator function together

with the unacceptable stick margins and the difference in speed of

stabilator/fuselage response (compared with rotor speed adjustments)

combined to reject this solution to fuel minimization. An independ-

ent attitude hold (seeking zero in level flight) and working on

stabilator only, was at first added to the FPS but was removed when

the stick margin problem surfaced. The original CECO long term

_ adjustment and fuel flow sampling was retained. This slow loop_ a settling time measured in minutes rather than seconds) is the

NPref adjustment described in the integrated control section (4.4).

Engine Variable Geometry Investigation

It was known before the start of this contract that NASA's simulated

TT00 Engine would not be able to model a compressor variable geometry

(v.g.) that was not controlled to the standard design schedule

(conditions referred to as "off-schedule"). Since such operation

(under the control of an integrated system) seemed likely to show

promise, a limited investigation into possible benefits was under-

taken by General Electric Co., using their own transient cycle deck

and judicious extrapolations. That investigation is reported in this

section since it obviously could not become a part of the integrated

control design.

G.E.'s transient cycle deck represents v.g. effects up to ± 5°

off-schedule. That data was extrapolated to provide trend rate for

the larger transients examined here.

The compressor airflow required for a given output power level is a

function of Ng, the gas generator speed, and the compressor flow area

controlled by the v.g. The v.g. is altered (on schedule) by small

fast actuators and the response is crisp. For Ng to change, the gas

generator inertia must be overcome - a process that introduces

significant lags into the engine response. In a system optimized

for transient response, Ng would remain constant throughout a power

change maneuver and the quick response of the v.g. actuation mechan-

ics would yield a significantly faster engine response than the

present combined Ng and scheduled v.g. arrangement. However, the

present TTO0 control system was designed to yield (i) adequate stall

margins, (ii) good specific fuel consumption figures and (iii)

operation below any aeromechanical stress limits throughout all

conditions. Implementation of off-schedule v.g. control strategies

might be limited by failure to meet such criteria.
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The first part of this study concentrated on the evaluation of an

autorotation recovery transient with the various off-schedule v.g.

arrangements shown in Figure 5.3.1 (a-e). The base case (a) (sched-

uled) v.g. is seen to hold the v.g. closed to 30.5 ° until Ng/_O

reaches approx. 78%, v.g. is then opened linearly until it reaches 0a

at about 98% Ng/_. The resulting Np droop during the autorotation

recovery maneuver is shown in Figure 5.3.2 (full line) to reach

11.5%.

Case (b) moved the v.g. off schedule by a further 5° of closure at

zero HP output (which now occurred at 72.6_ corrected Ng as opposed

to 71.2_ of the base case). The v.g. remained constant until Ng/_O

of 78% was reached, whereupon it returned abruptly to the base

schedule. The resultant Np droop (not illustrated) was 9.8% (i.e. a

incremental 1.7_ improvement over the base case).

Case (c) extended the v.g. off schedule closure to 9 ° at zero HP

output (occurring now at Ng/_O = 74.2_). Again, the v.g. is returned

to schedule abruptly when 78_ Ng/_O is reached. This response is the

broken line on Figure 5.3.2. The droop Np figure is seen to be 8.8_

(an incremental 2.7_ improvement over the base case). It can also be

seen that the 2.5-3_ increase in Ng/_0 created by the v.g. closure at

zero HP, is maintained over the whole maneuver, increasing the

available power and therefore decreasing droop throughout.

Case (d) considered the effect of using the 9° closure at zero RP

together with a revised schedule that would open the v.g. at the same

rate as the base case, but starting from 39.5 ° at Ng/_O = 78_

rather than the scheduled 30.5 ° . Keeping the v.g. closed by the

extra 9° throughout the transient resulted in more N droop than the

base case (by 1_). P

Case (e) differed from (d) in that an abrupt opening of v.g. occurred

at 78_ Ng/_e. The v.g. remained at 4° further open than the base

schedule throughout the transient. This arrangement resulted in the

Np droop decreasing to 8.5% (an incremental 3_ improvement over the

base case).

The results are summarized in the table below.
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Table 5.3.1 Effect of Off-Schedule v.g. During Autorotation Recovery

Case v.g. Droop
A Improvement

Over Base Case

a Baseline Schedule 11.5

b 5 ° Closure at OHP,

on Schedule after 78 _ Ng 9.8
c 9 ° Closure at OHP,

on Schedule after 78 _ Ng 8.8

d 9 ° Closure at OHP,
&9 ° more closed than Schedule after 78 _ Ng 12.5

e Closure at OHP,

&4 ° more open than Schedule after 7g _ Ng 8.5

+1.7

+2.7

-1.0

+3.0

The above results demonstrate that significant reductions in Np

droop, during autorotation recovery, can be obtained by closure of

v.g. at zero horsepower. The over closure of v.g. increased Ng at

zero horsepower. The increased Ng will reduce the time required to

accelerate to the same high power and therefore reduce the rotor

droop. The second part of the study deals with maintaining Ng

constant during a transient by using a vertical v.g. schedule as

shown in Figure 5.3.1f. The vertical v.g. schedule is the limiting

case of the above where there is sufficient range to hold NE constant

for varying horsepower. There are however stress and other con-

siderations that prohibit large v.g. closure with redesign of the

TTO0 engine. In this second part of the study the v.g.'s are sche-

duled open loop as a function of horsepower.

Bursts and chops of shaft horsepower instigated by changes in the

collective pitch compensation were used to evaluate the effect of the

vertical schedule. The large v.g. off-schedule migrations required

these v.g. effects to be approximated to establish trends. Figure

5.3.3 shows a typical burst response comparison between the base

schedule and the vertical schedule. In the base case, the Ng in-

crease is being limited for one second while the controller is on its

acceleration schedule; in the vertical schedule case, Ng is virtually

constant throughout and fuel flow does not reach acceleration sche-

dule level. Also notable is the smaller torque overshoot in the

vertical v.g. schedule case. However, since this overshoot is

influenced by the control system as well as the v.g. effect and no

effort was applied to design other than the simple open loop v.g.

schedule, it cannot be assumed that this particular aspect of the

performance can be met in general. The net effect is a faster engine

response as is shown in the summarizing table below (5.3.2).
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Table 5.3.2 Engine Transient Response Time

Case

Base Vertical

Schedule Schedule %

Transition Transition Improvement

Burst 240-950 HP

Burst 510-950 lIP

Chop 950-240 lip

Chop 950-510 HP

Time (Sec) Time (Sec)

.68 .54 21

.30 .19 37

.89 .59 34

.28 .18 36

5.4

The conclusions of this short study were:

(i) Overclosure of v.g.'s at zero horsepower can reduce the usual

droop of the main rotor speed below the governed reference after

initiating autorotational recovery, by up to 25_.

(ii) Normal power transient times which are limited by accel, or

decel, schedules can be reduced by 20_ or more by scheduling

v.g.'s to maintain constant Ng for varying shaft horsepower

output.

(iii) The specific fuel consumption is adversely affected during

steady state operation by most schemes that require significant

off scheduling of the variable geometry.

(iv) Implementation of any off-schedule v.g. control may be limited

by system and hardware constraints including reduction of stall

margin and aeromechanical stress limits.

Engine Bleed

Various non-flight-critical functions use air bled from the engine

compressor stages. This is known by the engine manufacturers as
customer bleed and it can reduce the available power at intermediate

rating by up to 10_. An obvious precaution would be to include an

automatic shut-off for customer bleed under emergency maximum power

conditions, within an integrated control. This was not included in
the control of section 4 because customer bleed is not dealt with

separately in the engine model.
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5,5

6.0

Engine Surge Avoidance

One of the main features of CECO's pragmatic adaptive fuel control

scheme was the means of modifying the individual controller's accel.

Schedule when surging occurred due to deterioration or damage (Ref,

I0). On detecting a surge (evidenced by a rapid spiking drop in

compressor discharge pressure (CDP) and coincidental spikes of higher

gas temperatures), the fuel flow would be regulated by a signal

proportional to the accel, schedule N/CDP at the operating Ng,

multiplied by a lagged CDP signal. This provided a reduced fuel flow

and suppressed multiple surges as compared to the more conventional

N/PT2 schedule which tends to increase fuel flow (which in turn in-

creases the likehood of multiple surges). In CECO's scheme, the

memory of the fuel control retains a modifier at the Ng at which

surge occurred and restores the surge margin by reducing the local

accel, schedule at and close to the surge point. Subsequent acce-

lerations through that Ng range should be surge free unless further

deterioration occurs. Subsequent examination of the surge modifier

values when servicing the engine/fuel control would give valuable

information on engine deterioration or damage.

The scheme was thought attractive enough to leave in the integrated

control despite the fact that the NASA T700 Engine model could not

emulate the real characteristics of a compressor surge. No testing

of the code has been performed beyond ascertaining that it matches

the performance of the original development when artificial spikes

are injected into the CDP sensor signals. Actual compressor surge is

an extremely complex phenomenon and it is likely that the seemingly

promising CECO approach will be tested on a hardware implementation

before the correct engine response is successfully simulated.

Meanwhile the code and memory requirements are representative of this

approach to surge protection and thus worth retaining in the in-

tegrated control.

EVALUATION

The evaluation of the integrated flight/propulsion control system was

to be conducted in two phases, the first as part of this contract on

in-house MGH simulation facilities, the second on the V.M.S. simula-

tion with a pilot in the loop at NASA Ames.
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6.! Evaluation Usin 8 MGH

The mission segment tasks listed in Table 3.0.1 were simulated using

various control strategies from the MGH control library. Whichever

piloting method was chosen for a particular maneuver, was maintained

as the control strategy for both baseline and integrated control

equipped cases. It proved extremely difficult to "fly" the aircraft

anywhere near the aerodynamic boundaries of capability because even

the quite sophisticated "maneuver controllers" were not sufficiently

adaptable to deal adequately with the changes required of them in the

course of flying the more complex maneuvers. The MGH evaluation

therefore concentrated on flying each maneuver in as simple and

repeatable way as possible, in order to make comparisons between

baseline and integrated systems, leaving a complete "wringing out" of

the new control system to the V.M.S. stage of evaluation where a

human pilot could be expected to make a more complete assessment.

The integrated control design was to have been iterated upon several
times, once it became available for evaluation on the MGH simulation.

Owing to the delay in receiving the working version of the T700

engine model from NASA, and subsequent heat sink problems, only one

partial design iteration was possible. There is room for improvement

in detail performance of several aspects of the integrated design
presented here.

The evaluation was performed as indicated, by "flying" the simulation

through a series of maneuvers. Each maneuver employs various items

in the integrated control to different extents--where the behavior is

similar, it is not enlarged upon, but reference is made to the first

descriptive occurrence.

In general, the BLACK HAWK simulation was flown with SAS 'on' but FPS

'off' Both sub-systems could be expected to be incorporated in an

integrated design, and SAS 'on' is a way of acknowledging that

incorporation. The FPS functions of the BLACK HAWK were largely

inappropriate for this study. The coordinated turn feature was

provided by the maneuver controller and leaving the FPS feature 'on',

caused interference with the controller operation, so was not done.

The attitude hold feature was the opposite of what was required for

the fuel minimization scheme, and an altitude hold for that function

is not featured in the UH-60A EFCS package. (An outer loop closure

was written for that task, switched and coded outside the MGH EFCS

module).

The integrated control cycle time was varied between 1_ and 25

millisecs for the autorotation recoveries; no performance differences

were discernable, so the standard I0 millisecs was reverted to for

all other cases.

Both baseline and integrated fuel controls were provided with a coded

variable to define the operational status of the control at all

times. These are:
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For Baseline control, IHHUSE

For Integrated control, RMODE

1Np governor
2 Minimum Idle

3 Decel. Limit

4 Accel. Limit

20 Decel. Limit

30 Ng bottom governor

40 Ng top governor

50 Np governor

60 Temp Limit
70 Accel. Limit

Additionally, 3 is added to RHODE when on minimum flow stop,

subtracted when on maximum flow stop (i.e. 47, 53).

In each of the section 6 Figures (6.1.1 thru 6.1.10), the following

information is plotted as a time history:

ALT

VC

VET

VE

NZ

P

q

R

PHIB

THETAB

PSIB

BCQDOS

XAPC,

XBPC,

XCPC,
XPPC

QHBHR

OMRMR

OMR.MR

The flight path altitude starting from an arbitrary

zero (Sea Level, standard conditions)

aircraft climb velocity

aircraft airspeed

aircraft groundspeed in easterly direction

Aircraft normal load factor at the center of gravity

axrcraft roll rate

aircraft pitch rate

aircraft yaw rate

alrcraft bank angle

axrcraft pitch attitude

alrcraft heading, starting from north

"degree of rotor stall" indicator

control positions, lateral

longitudinal, collective and rudder pedal respectively

filtered torque load generated by the main rotor

the main rotor shaft speed

acceleration of the main rotor shaft
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N2RFE

THETTR

BRIm

LGHR

PAS

QPTE

T45E

PCNGC

XNGDTE

WFCE

RHODE

IHMUSE

CLUEG

T45MEA

NDOTDC

AGAIN

WFNP

WFNG

WFHI,
WFDMD

WFDEC

WFBG

DNPRAT

DNPREF

NGDGOV

NGDACC

engine power turbine output speed

collective pitch angle at the tail rotor

flapping angle of a reference main rotor blade

lagging angle of a reference main rotor blade

power available spindle angle (cockpit signal to

engine)

#1 engine power output torque

gas temperature at engine power turbine inlet.

engine gas generator speed

engine gas generator acceleration

engine fuel flow

coded status of integrated control governor

coded status of original T700 fuel control

engine-main rotor shaft clutch status

temperature at engine power turbine inlet (as measured

by a simulated sensor)

output of the integrated governor decel, schedule

gain applied to the LQR Np governor

fuel flow requested by integrated Np governor

fuel flow requested by integrated N G governor

'winning' fuel flow passed to stepper motor

fuel flow requested by integrated NG decel. governor

fuel flow requested by integrated NG BOTTOM governor

rotor decay anticipator increment in integrated Np

governor

total increment to NPREF in integrated Np governor

rate of change of NG in integrated NG topping governor

of change of N G in integrated NG accel.rate governor
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NGDTL rate of change of NG in integrated temperature limit-
ing governor

NGD rate of change of NG in 'winning' NG governor in
integrated controller

Not all of these variables are actively contributing during each
maneuver.

The dashed lines represent the baseline BLACK HAWK T?00 simulation,

the full lines represent the integrated flight/propulsion control
version.

Figures 6.1.1. through 6.1.4 are the simulated autorotational reco-

veries for each of the four types discussed in 3.1. The splits are

17_ and 2_, the collective lever pull times are 3.0 and 0.5 seconds.

In each case, the collective pitch is pulled up to 70_, resulting in

a final climb rate of over 3000 ft/min (from an initial descent-

rate of just under 3000 ft/min). The cases were flown by applying a

ramped collective input while allowing the maneuver controller to act

as a full authority rate damper in roll and yaw axes. Thus the pedal

activity necessary to counteract the large changes in main rotor

torque load while keeping the yaw rate small can easily be seen and

the two systems compared. (The heading hold was not used as it

sometimes interfered with the maneuver controller). The standard SAS

(limited authority rate dampers) was switched on. The solid lines on

the plots are for the integrated control, the dashed lines for the
baseline control.

Figure 6.1.1 shows the recovery from a 17% split, using a 3 second

pull. The rotor speed droop (OHRHR, Figure e) is reduced from 10.5_
to 2%. The normal load factor N. bias is higher than the baseline by
about 0.25g, presumably due toLboth direct and indirect effects of

the higher OHRHR. The direct effect is to produce more lift, the
indirect one is to produce more pitching moment which allows the
nose of the aircraft with integrated control to pitch up more and

sooner (THETAB, c). The rate of climb (Vc,a) reflects the increased

lift between 2.0 and 8.0 seconds. The amount of pedal and reversals

of their direction (XPPC, d) required to keep the rate of yaw (R, b)

small is seen to be less for the integrated control while the applied

control at the tail rotor (THETTR, f) is much the same. It is not

particularly clear from the power turbine output shaft speed plot

(N2RFE, e) but can be seen on the engine clutch state (CLUEG, h)

that the integrated controller causes that engine to engage with

the main shaft much earlier (and at higher speed) than the baseline

- this is due to the rotor decay signal (DNPRAT, k) producing a fuel

flow to speed up the gas generator as well as the collective pitch

(LDS) link. Once engaged, the LQR Np governor takes over (AGAIN, i

goes to 1.0), detects that the NP is overspeeding and puts the

controller onto its decal, schedule by demanding a large decrease in

fuel flow. Eventually, the Np governor requires short bursts on the

accel, schedule before it copes in its own range with a quite smooth

recovery. In contrast, the baseline controller detects the N2RFE (e)
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overspeed (caused by the LDS link) and switches to its decel, sche-
dule (IHMUSE, h) before the clutch engages (CLUEG, h). Details of

the baseline fuel demands are not plotted, but the net result of the
cut back at the wrong time is a droop in rotor speed of 10.5_.

Figure 6.1.2 shows the same recovery using a much faster (0.5 second)

pull. This time, there is much less difference in behavior, droop

being reduced from 8_ to 7_. the nose still goes higher with slight-

ly more g pulled and the rudder pedal activity clearly favors the

integrated controller. Basically, the fast LDS input slams both

controllers onto their accel, schedules immediately and the rotor

load increases so quickly (causing the shaft speed to decline

swiftly), that the power turbines do not have time to overspeed, nor

does the rotor decay compensation have time to speed up the gas

generator. The result is that each system has to wait for the accel.

schedule to allow the engine to produce enough torque to overcome the

droop. The integrated control then makes a much better job of the

subsequent recovery, allowing no overspeeding (as opposed to 4% from

the baseline control).

Figure 6.1.3 shows slow (3.0 second) pull recovery from the small

split autorotation condition. The integrated control is rather worse

than the baseline, allowing 4% droop as against 1_. This is largely

because, after clutch engagement, which occurs at about 0.9 secs on

each version, the integrated control cycles on and off its decel.

schedule with N2RFE of I02.5_ - this seems to be a sensitivity

problem which could be solved with another design iteration but for

which there was insufficient time. It is noted that even with the

slightly larger droop, the integrated control requires less pedal

motion, XPPC.

Figure 6.1.4 is the corresponding small split recovery using a fast

(0.5 second) pull. The integrated control is again marginally worse

than the baseline (16% droop as against 15%) while the overspeed

recovery is much better (0.5% overspeed versus 4%). The pitch

response is unrealistically severe, pilot action would have been

taken long before the nose rose to 30 ° . Basically, once again both
controllers slam on to the accel, schedule and stay there (the basic

control for too long, since it caused an overspeed at 4.5 seconds

while still on the accel, schedule). The integrated control comes

off its accel, schedule at 2.2 seconds and the subsequent recovery is

smooth.

These autorotational recovery performances are summarized in table

6.1.1 below. A set of figures for a I second pull (not illustrated)

has been added.
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Table 6.1.1. Droop Levels During Autorotational Recovering

Large Split (17_) Small Split (2_)

Pull Time (Sec) .5 1.0 3.0 .5 1.0 3.0

Droop [Baseline] -8.0 -6.5 -10.5 -15.0 -I0.0 -I.0
Overshoot +4.0 +0.5 +3.0 +4.0 +4.0 0

Droop [Integrated] -7.0 -1.5 -2.0 -16.0 -9.0 -4.0
Overshoot 0 0 0 +0.5 0 0

Figure 6.1.5 is the simulated pop-up and remask maneuver flown using

the maneuver controllers. A 5_ overrun in collective pitch was not

corrected. The height change is 55 it, achieved in 6 seconds,

pulling a load factor in hover of about 1.9. The engine cannot

respond quickly enough despite each control going onto its accel.

schedule almost immediately and a 6_ droop occurs. The baseline

control stays on its accel, schedule for a full second longer than

the integrated control, with attendant overshoots twice as large.

The LQR Np governor deals with the situation more smoothly once the

initial accel, limited response is completed. This is further

confirmed by the pedal movement plot where compensation is initially

required because the rotor torque load comes on before the engine

response, later in the maneuver, the compensation comes smoothly off

until, briefly on the remask, the rotor load again changes faster

that the engine response while on the decel, schedule.

Figure 6.1.6 is the simulated straight line quickstop without alti-

tude gain. The speed change is from 145 knots to I0 knots in 30
seconds. This was flown by the profile autopilot holding the nose up

at 15° with longitudinal stick until the speed had dropped, while

maintaining nominally zero rate of climb by dropping, then slowly

increasing, the collective pitch. The baseline governor goes onto
its accel, schedule for 2.5 seconds and allows about 2% rotor speed

droop. The LQR Np governor deals with the loads without permitting

any droop (there is a momentary drop onto the decel, schedule as

collective pitch comes down very fast at the 2 second mark).

Figure 6.1.7 is the simulated sideward accel/decel maneuver. It was

flown by the profile autopilot developing 40 ° of bank in one direc-
tion over 30 seconds reversing to 40° opposite bank in a further 2

seconds, then rolling back to a recovery in hover. The bank angle

was not left on for an appreciable time, so only about 60 ft is

traversed although roll rates of 60°/second were developed. Neither
controller has much difficulty with the loads developed although

each allows about 1.5_ variation in Np. The integrated control hits

the maximum fuel flow limit and pops onto the accel, schedule briefly

as the stick is moved left at 3.7 seconds to remove the right bank.

The pedal yaw rate compensation is slightly more abrupt for the

integrated control because the collective pitch compensation for
constant altitude tends to help the baseline linkage whereas the

engine torque phase lag tends to hinder the integrated control.
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6.2

ii.

iii.

Figure 6.1.8 shows the simulated high g turn/deceleration maneuver,

flown by initiating and holding a 60 ° bank left turn for a 180 °

heading change, bleeding off speed from 145 to 80 knots. The auto-

pilot gains were rather higher than optimal, causing some unnecessary

I Hz input excitation during initiation and recovery. There may also

have been some undesireable coupling into the load factor enhancer

which is later (at and after the 2 second mark) seen to be holding Nr

about 7_ above nominal during the turn thus allowing the 'g"' pulled

to approach 2.25). A 2_ droop is seen for both controls during the

final recovery.

Figures 6.1.9 and 6.1.10 show the simulated roll reversals, 50 ° right

to 50 ° left and 50 ° left to 50 ° right respectively, flown by the

profile autopilot. The LQR Np governor exhibits good control during

both these maneuvers allowing just I_ droop during the most severe

load change at 8 seconds on the 6.1.9 plots when the negative roll

rate peaks at -45°/sec.

Using VMS Simulator of NASA (Ames)

A series of recommendations for VMS experiments to evaluate the

integrated control were made and were published as Reference 13. For

various scheduling reasons, this work has not yet been undertaken. A

full evaluation can only be performed with a real-time pilot-in-

the-loop motion simulation such as that available at NASA (Ames).

CONCLUSIONS

A set of standard maneuvers which exhibited potential for improvement

using an integrated flight/propulsion control system, was estab-
lished.

Frameworks and protocols were set up whereby externally supplied

Fortran coded simulations of engines and fuel controls can be con-

verted into HGH modules fairly easily.

A list of desirable concepts for an integrated control was estab-

lished.

These were:

LQRNp Governor

Engine Performance Mapping/Power Available to Hover

Fuel Consumption Minimization in Cruise

Engine Failure Detection - Contingency Power

Tail Rotor Pitch Link to Engine Torque

Rotor Speed Scheduling in Maneuvering Flight

Collective Pitch Rate Limiter

Torque Spike Anticipation in Roll Reversals

Flight Path Response after Engine Failure
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iv.

V.

vi.

vii.

viii

ix.

A further list of possible features and required changes in the
simulation to accommodate them was also established.

These were :

Dutch Roll/Torsional Mode Tuning

Stabilator Setting and Fuel Consumption Minimization

Engine Variable Geometry

Engine Bleed

Engine Surge Avoidance

An HGH module containing the features of item # iii was written and

in slightly modified form, sent to NASA for incorporation in the Ames
'Gen Hel' BLACK HAWK VMS simulation. This module was written in

strict ANSI Fortran IV for maximum transportability and contains the

means for changing the simulated microprocessor execution time as

well as the main execution time for maximum flexibility.

The integrated flight/propulsion control scheme was evaluated using

MGH and found to be an improvement to the basic control in most

areas, even though the latter is a harmonious match of engine and

airframe which exhibits few of the problems of other aircraft (or on

a much diminished scale as seen in the AACT data). Therefore, it

would be expected that less well matched systems could benefit more

from such integration.

While MGH provides a useful tool for the preliminary investigation of

this control approach, the essence of the evaluation has to be a

pilot-in-the-loop motion simulation because the critical factor is

the extent to which rotor speed droop affects control power and how a

pilot copes with the subsequent control problem. To this end, a

preliminary schedule for a set of simulation experiments to be

carried out on the VMS at NASA (Ames) has been prepared (Reference

The eclectic approach of selecting versions of concepts already

existing, results in many design compromises that should not have to

be made. It is strongly recommended that airframe, engine and

control manufacturers establish a small integrated design team at the

start of a helicopter project to deal with all aspects of the re-

quired integration schemes.

There are several interesting schemes that were not examined at all

because of the (perhaps self-imposed) restrictions of BLACK HAWK and

the T700. They might well he studied, at least in a preliminary

fashion, using a linearized approach. They should include auxiliary

propulsion devices (probably employing some form of convertible

engine).
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FGUST - DISCRETE GUST, I_0 FT/SEC OVER 200 FT
INTEGRQTED F/C

XQ+l 5.8226_ XB*I -3.3737828 XC+I 6.5916135 XP*I 3.2155248
THETQB -2.1876235 VKT 135.00308 PHIB 0, VTB -1.5665258
XNGE _1779._0_ NPINTE 1,3107_0 VC -.1S807E-2 WEIGHT 16638.000
OMRMR" 0,9999999 NPMEQS 99.999999

o
(:3

....i.-,. ::.i!: !!!t ! _ i i/?! i i _.! i i- !i i i..... iii_ !-i-i-i ....!!ii .......!-i i i....

•.._...... ; L: .}..i .l .!.i.}. +.... i i.. _....;........!...Fi ,_.._.+-,i-_ ....... L4..-.i..! ...... F-.[.-..-....[........F..!..--..::-...i+[...":.......... }....

+. + ] ] _+ + + : ,..].,.i..J. + + .] .] i...... I " +li :i :t+ +i_it'+++'+++'+"+....i.4.._..4......._4,,;.-i........._.,i-4..!-....

O0 1.00 2.00 3.00 _.00 5.00 6.00 O0 8.00 9,00 10.00
T(ME- 5ECS.

(:2
c_

I_ --_ ! .... + ; + _ +

._I_+: ++ +-+::+++:+J+++++i.... +!++-"-]+--++--l+++++++i +++++++......++++++ii"+++++++-+.......+++++t+!........+t+++++i!-(3 ""'+' ;" + : " f ; : ! • + + + ! +"+"f""f "_" ....... + ! !' + + : + +...... f"++.+"+'f'+'++ ....... f'"'!"" f'"'+ ....... i' +" :""+ ...... + "_" '+"'+ .....

m:+....+.......; ++++ ++?+.......+-+...........++ +_+++....+....!................;--+...........y!-;.....+-[.......!
zo,_ ;;; .+++l++++l++;+ _ + i++++ +++ + , :
o_ ...... + ......I ! ....? ; ' + ++ + ......t +' '+ "+..........:-; + ;....... +.......... ++"+++ ........."+ '+ '! ...... +":,+ ;1 ..........[ "t[ 'r ....++++ ........++;.:..l:+.+..+.+...I+.+,..+.l++.+.+....+....

o + +..:..+......+u.;..___-.t..+-_.,t-:-+ ..............+.::_ N + + .:+q.-.-.;-.:..............;...+.-t....+.............+--I........+..-+.;...+....
i/;! i : :: i ] ;_._'_L_; "_': ;_# / i ! l i i | ; + ; i ! ] ! i l " I ; ! _ ! I Z ! + .:

_',oo _'.oo ,,,oo s'.00 i+ ,oo e'.oo i'.oo ,,
"-" TIME- 5EC5.

tl+c_

.Z _.

N
(3

uj(_
I--
E0

(..o C)
Z¢_

Xc;

! .._,._ ...+.i...+-....+.....

' +;C_._.
: i i i I: i i +

.. _..._ ..... _ ......_..........._.........+....._....+....._...

.....:+ + _ I ! ++_'i=++ .-....i .i ,; ........." _:+...._..._....._....
• i- t" T__" ..... !' 'F" _ •'! ....

.00

..... __"_ T .... _" i-" + "++'"'f ....

i!iil.......+....L:i:]: ]::,+.....

i++++i!iliPii.!
3,00 _.00 S.00

TIME- BECS.

.....!.,.+.!.q....

ii!i
..... ++..+.L....+,.++L .....

.....+-...F...!..-._.....

.00

....+.+-i...,.i.....

--,_ . ! .
...."....,L....L.,._......

.....L.,L....:.....L.....

.....L..-;,....L..J......

,00 I

... L,.,.L,...+:....._.....

....i.+...-:....i.....+.....

....+...._...._.,..+....

....!,.+4-+.

.....=, , ".+..._...,._ ....

.....L....L...:....L,+.4

..... L.-,,++.,..L,..J- .....

,00 g

.... L...L....L...Z.....

....+-i"-'+-'! .....

....F-.F..F.._....

..4..._..L..._....

....i.._i$1!....
....L....L...L..L....

...i_.i.....i.....L.

....L.,.L.+,.L..-_,..

,00

I, O0

). O0

u.._

E

+i{{ ....
...._...............,...._....L...L...L..,_....
..... _...,._,-=-..;.- ,..i ,-4 .,.._,.-_ ....

.... f...._,..._..:! ......... _,..._...._;,.._ ....

...._....;....i.._ ......... _.,.,_...._,...L....

.... _..,;....,L.,._ ........ L,;...L..._ ....

..i...._..l..._........L..i....,L+i....

:1

= : i !
.... .&,.+.&..4.+.,l. .....

..... L..,L,,._...." ......

.....L..L..'....'....:

....L...:,...+.,L..J......

..... _.+,..L..;.L..++L.., i

;O0 _. O0

SIMULATED DISCRETE GUST RESPONSE USING LQR

FIG. 4.3.7



SER 760606

GOA - BLACK HAWK
FROLRE - ROLL REVERSRL. INTEGRATE0 FUEL CONT_OL
ROLL R[OHT THEN LEFT

XR+! 5.8205_97 XB÷I -3.3702563
THETA8 -2.186995_ YKT 135.0031!
XNGE _178_.030 NPINTE 1.31167_7
0MRMR 0.9999999 NPME_5 99.999997

XC*l 6.5933595 XP*I 3.2153668
PH[B O. VT8 -1.5_77_8%
VC .116586E-2 WEIGHT 16638.000

..................... S _sr c_ F/c

!_ ;_, _ _ _v;̧ i!i ¸ i l ¸_! _",i ¸. i, iii.........i̧ iil ...........................I i...i-..!.!
o ...... : ',;,,s" -,w.;. ....... ! : .... i-'{ ! !..... : :. ! !. _-. .,-_ ! j..;..._ ....... _._..IwA i .........i...._....: ._.... : .i.._....

,,,._t_ ' : " " : .... _ : I : "" : ! _ "! "'P"ff'"'! " ! "'i "'4 "_ _" ; ;-.-.; _,._ .......... i.....; ................... i. _ _ : :

,,., _. _ f!, i :_.i.i.....i.; ......;._i i.I.; . : !! .........i.........i...i, i i i. !i i l
_. '.l : } ' ' i _ : ' :_ i i : _ _ :: i i ! i i i i _i_ .......'.iTi .....
¢ ,00 2.00 q.oo 6.00 8.00 10.00 12.00 lq. OO I _ .O0 IB.O0 20.00

TIME- 5EC5.

o
o

_, _, r li ;.......i.i,+':;....
_,,,'2°_,_ _,'_.,*' , . --,::_',i ; i !__i .....

°13.00 2.00 q. O0 ) 10.00 I_.00 i
TIME- SECS.

....._-_-i_i .....

.....i,4i,,,,.i.,,.i.

.....i'""_;2i"i.....
L : i ;
i i _%:

_iii_, _.+.._....i.._,.._iii_iiii_iiii ";T
I. O0

iiiiiiiiiiiiiiiiiiiiiii_iill
....i-i--;-i....

IG.O0 i11. O0

_8

r..3o
zo
x_

.00

. _ ,, : I : : _ : : . { ' , ' F - '......_- _........I- {.,..=."-'_-'--,_.........'-i,"-_....-!'-.,--_-...... ,L..F.._....z........ ,!...._.....L..._.....

_-!:,-A;!....i............i

_:: : :i I_ii:: ii_i: _ _:.... _.: ....-,-,...,..:.........i..-._....i---.!.-
. . , • "'"L'"'f""&"'"_'"'1....i",_!f .......T[;i .... i-_i

2.00 ,Loo 6.00 e.oo _.oo _._ ,.oo z
TIME- 5EC5.

1.00

,.00

o

,,8

..,o
(J •

U_O

3=

o
o

O0

_ t .: - ; ;
" : " : ' : " ...._1"i'""{"'"f"" ...-_....4-...._-..;..........:..,i.,..j....._...

._...... ,.,- .. _ L,i...,,....,........L...L..L...i......_..i..-_..::,_.

• .... !i iiii iiii .... .........,...,....,...,...
.. ',, .... _.i.-.._...-_..........i....!....._....+......i...i.--.i...i.......i_---_--_.......f-_--f--f-

2.00 q. O0 .OO 8.00 I0.00 lZ.OO Iq.( ii. O0 II.O0 2
TIME- 5ECS.

).00

SIMULATED ROLL REVERSAL USING LQR

FIG. 4.3.8



SER 760606

BOA - BLACK HANK
FHIGTRB - HIGH G TURN NITH LFENH OFF
I NTEGRRTED CONTROL

XR+I 5.793_50_ XB*I -3.5048361 XC*[
THETRB -1.7015953 VKT 129.99821 PHI8
XNGE _1510._71 NPINTE 1.3307189 VC
OHRMR 0.9999999 NPRER5 99.999999

6.2285295 XP*I
O. VTB
-,58650E-3 HEIGHT

3.1972200
-1.55_3622
16658,000

tr¢}

Iwr t.s.R,,_,'r_'_-F/c

....i.L..Li .......L L._ ' ' LL.i.........i..L_i..,i........i_Li..i...,-_..-_--.+._..-,..+-_--.k+.

.... _'..'g''''lg'l'yg ....... g')Jy_''''g'l''g'''

,00 | ,50 3.00 1t.51 ,50 I
TIME- SEC5.

................. IA$.=t F/C.

-+-_.......HH--i--
%j.' ._..- = . ; ; ; |

= = o . .
= j i i _ : *

....i-H-:...............
.00

0
0

i...L...L ..._

....L.,,L,,,L,.,L ....

_..b..bb.b
_....L.L..L.._....

0
o

z_. 1222L111211211iiii
x°o oo

........_....L..;...._.........'.,:-H-...-'....._-.-,-..$...i....-b..-@........_,.-.-!....V.i ........b..-i.-..+-_-.
....i.....b..._.....z..........L..L....L...,,..........L.._.....L..J........."......=......."..._........L.:.....L...;...
• ._....'....L.,.........._....-_...._....i.........._.....L...L..._.........L........_..._....... "....'....-:..,.._....

='_'--:_i;-,; ; ; i i i i _ i i . i i i i , " _ _ _i_...._...._.._.._L...__-_ ....,.__,., ._,_.__.,.............. ....
"--_'_.-i ! i 'bbb_.........._-.i_--b;
•.._ ..+..i-._'%_. --.i ...........:-....t-.÷..--÷..._.-f-._ ......._----!..t ........._.._..4..b..._,,_..._ ........_-.._...._...+.. b..b_L_.--,...._.....

.00 q,SO 6,00 7.SO 9
TIME- 5ECS.

; _ _ _ _ _ _ ....ff.....p.....,......t....[....f....t....,.,....._ _...L.._ ....:...J..L.._..... i _ ] _ _ i _i...f........._ i _ }p...f......,.....f

.....t..i .i..i..r.-! i.-....__........_...._!.4 ........i-i!_ .......i_._-

....i..: ...L. _.... L...i...._ ..!... _.L--
_L:, ! i ! ! ! _-

....k...F.P!"I..-.i..._ '.-.i.........-.-?'"-_..-i.....

: iiiiI!iii!iii
,00 tt O0 7.50

TIME- 5EC5.

...t".4-.b_'_'_ ':" :...L4-.!_

= = : .: .I _ i "_ i ! i

...,..._..__._....._,.4.....L._,.-, _--H_

....H..IH .......H...-..t.-. " --.F-I--_

._L...L.-L..L.!i: _ _-_

.....L..$-.b..'....

__
.....L.._.i ....

.... L....L,J-...I. ....

.... I.--.L..L...J. ....

: ._ i : : | 1

..... t'"'_'" "_°"I ........ _•_'_"l""°t -_

......;'..-.i.-.t._...r.--F.F.f.......I

.....f.--i.-_...f.---l--..f..-_-..F.*-
,,__,-.,..,-•,,,,,:...,...........,_...../

l:../,........
...._....t...

_'-.."-'..'--"P't-
'.____ ........._ttlt
_}.so t_.oo t

[ i II
-._.-.-_- -b--

.._. _-¢.-.-..
• _ |"tr+,,"
..LL_....
...."-b.b+-
::t:2L:_-

Ill i

5.00

;,00

¢_
::lP

o
C

.i..i.i.....i.....,.............._......................II_i ......._................i[.-_.._.i...i......b.i.....b.!.......b..b.b.b

..i.!...!.i.i!!!i_i_.::_i?._....:_.ii:.r;.i!...i....T..i........ .............

.00

_i--H-.... _ ""_'"'_""_ ........ _""_'""=""_"" i- " "_i! i_ ....

....P.._-t.-._.--_...._--_.-_-.i

!_!! ":!i} iii_i

!iii _!:_ ii!i
.SO 3.00 q.50 6,00 7.50 I.O0 I0._ !

TIME- 5EC5.

SIMULATED HIGH G TURN USING LQR

;.00

EIP- it "}



u,.+..,.ofpoc)i_ _,,.+._s_,

SER 760606

BLOCK DIAGRAM OF INTEGRATED CONTROL

FIG. 4.3.10(a)



l

2.
ii

t

SER 760606

_t

0=

z

2:

o°

I

- _. -=

.T

|

l'

BLOCK DIAGRAM OF INTEGRATED CONTROL
FIG. 4.3.10(b_



60R - BLRCK HRWK
FRUTOL - RUTOROTRTION RECOVERT, LRRGE SPLIT, INT. F/C
7OZ XC IN 3 SEC. RDRPT = -1

XR÷I 5.0569677 XB÷I -5.6562_55 XC÷l
THETRB 0.3639957 VKT 79.@96621 PHIB
XNGE 33718.873 NPINTE 7,3990915 VC
DHRHR 1.1699999 NPHER5 99.97_205

-.2350qE-1 XP÷I
O. VTB
-2657.0983 NEIGHT

@HRMR
0

tiiii ii i ":+' ....! ---_.--i-.o-.h-.i ...... .---..i- ---_.- T ...... : .u.._...._..... _,..4..-_,--_...... _--4..-+.+........t"!''t""._"" :" + + _
-4 ..... 14...-V..i..-- ._-."+..._-_ ......._-._.....'..-_........_..,.L.+."+.::....

+..._+-+...................,.......;_._.+_.,___+.+.+_+......,...+.++.......,...,...___

....L-+-.-_..-_ ......... i.--..k..+[ --i- ...... ._-..;.-...i.-.-_ ......... i-...-i.--.._....i ....... ._.-._ --.i-..-i_.. -.+-4-.-_--_--

dL ' ..,._,.i....i....._...... __ .'....z.....i,..... i....._...i.,._,....,...i..-._,,...;,.-.i........ ".,--b+-+-- +-4...-4--.-.,_-.-._---; : : . : = : ....
i i i i i-i i i i _ ."i _ + + i _

_i ...._.-..i....._..-+._ _ " "_"'+'"÷"+i; " _........r-".,--................................. T!"'"!"'t:.',_ i ; "'__--_'_'-'_"i"-'

C:_,O0 1 •SO O0 _, SO i 50
TIME- SECS.

w

ff'O.

Lm
Z

0
0

%

+-..,h-.h..-_.

N2RFE

+ _ _ + _'_'_i " I i i !
..... _..-_.--.,-.-+-.- -._.-i.--_.--_- .... h-.-|...-+--i---

; : : : , ° .

_ _ + -I'i"'-I-.I" -+-_.--i--+--

: t : :

..+..+.+_._ ...."-H"-H"" + . , . _

_++.... i I i i
.--'_4-.I--_'4.-

,OO I I.r_ i LOO

....¢-+-._...+....._._+....+....._......._...+..._._........_...÷-_+._...._..._.._,-.¢._..,

"-_"t-f-'t" ffft-_ ....t-i''t"f ....... _-?"+-'_ ...... _+-+-._--_'@-._-'._

....................._.....L...¢...4....._...... _-.-_-.+....i+ _...._....._.-+i....._.-._.+4...+....

_i d-f'-f--f.....f+'.:+i......f-f';"-f-"•-+.-.._--.t-_ ....ft-t-:.."-

iti_ +iii iiii i!ii
.00 1.50 3

i i i i
'".+'"+.'- .+"4--
__JLZ: .

i i i i
:.:::::_:

'+ii !iiiil .

,OO 50 : : : i
,oO 1 ,50

TIME- SECS.

i i ! l

i i = !
: = : :

' i i
! : ! |

._..-.*-_-_t _

l ili

SER 760606

3.50B_966
-11.785354
16630.000

_l+i

-'_-e--,

! " " i

i j i i

-k+-i-_ .+.-

-t-H-r-.
I,li
I i ! l

=.SO ;.@

0

¢= ,

.... _ ........ • • i i _ -i. _ i _ "T . . . " _ , " _ " • _ •

.:L i--.-__L.3...L,L..L.J.-.L..L...L...L-.L.-..._.--L..L.L...L.L-LL..I,..._--L._..I,'_ ....l..-'+..-|--i-_: : ' -'
: : ; : : ; : : : : : : : : : : : : • i : : ! ! [, , : I: : I, : iil .... I: : :I: ! i I i i, i I ! [ ] _ i : i I , :

#-_ t + ..' I i Ii+ii I_iiil_!i +liJ'!/'iltl!ti I I I l I

O.C' ....... : .' I : i , | , I . I |

Z -..+.........,.......... ..-,-.+--,.----.----+.+,..--+.-.4.-,.---,.....,.---..,.-..... ,+..... -,-.--,-....... ,...+--i-..,- _l-.-.1-.-i..++...i+...i.,-.l--_.i.- . - I -"
r, , " + + + :+x/ : , .__ l-_ ' ' _.: , , / + ! '_il t i i 1 t I } I I i j

! _ i _ -: l : ,: : : : ; ! : : : : : : : : i = i : l | t ! i I t ' : ! I I t t ! : : l
"_ ..-.i---_.-l---+....... i--i.-.._--I-'---i-..+.-4_ ..... +-"i'-'_"+""-i-";-+"_-"+'P "-_-" -'-< " : : " : " _ : : : : : : _ : i I
= ii I + i iii i i ! i i i i ii ilii Jill ii_i itli 1it/ l i I i
II: O:O I 50 .00 ; SO 6,00 150 O0 11. S0 I .OO l l. SO 1

TIME- SEC$,
o
0

=;

_...-+._ -
._L....L.L.. i +..
--H-+-I
--J...L°.,L.o J, ....

= .oo 1

8

._.'.-_....L._.-

" " I :',Jl -..b...-".-.+.i.-
[_,+++_,
x

i ! i i . I __lJ
! l -', l I i i i

--i--i-.-|---i-- ,--!---i--I.-.-i- -
• t ' ; - " i

-_ ,i-- _-!-.. :.+-
-11-I--It---.,"-r,+;..-r

......_.....i..._......i..-+.+.4--_.+..
i i --_'. --_"-_".+'-

.....d i-

.so' ' ,o+ ' '

!"!'l ! !

i i i !

-_!t
i = i i

'-i-!-i.., "1-
..-.-.i.-+.-t,.-
---.:bt-'_-i"
,_o..

___[_f._k_..___.+.._+_+_i .t

.iii+.,_,__L, i'll i 1
: _ .: i i i i ._i ii!i"t :.'."_-'_'I',-P" _i it i !

+_.L. !i !, ! Jill
-'l" _ i i t i + i ' i i | !
•.-i..-_--..i...-,i--.,--L...I...._--L:i i: i i i il J7[:i-i
•-F-_.t-t-i_ i I 1 1
-'t"-t"l-"+-'-"--_!" _ ! I " .: : i i ! t l

O0 _ I SO II i 0 0 " " I

TIME- +E;$.

....... ,''i'-, _ iiil iiii
,--._.--i--._.-i-- -.f...--p-+.-.f .... ,.-.-e--r.-_- .._-.-

i _ _ i ! + : i i : -: " • .." : i : + , i l;t .... ,, _,, 1ti
....t-l--;" .-t- ._'_,_--t-+ ..-t- --t..--1-,+--t ..-: ._- _::::" "

•--i-+G-b--+--'.--i-.k-- -.+4--I-4-..4 _-..._--¢.4 !iI ! i _ i t i = .... i

: +" : _ : ; : "* " " _ ' ' " ' ' --i'-__--i+.-.:.-+.-_..... +-.;+.L-;+_-+:.-.+-.--_..i-..i-.+-+.+..l.-.+-.+..+.-+-.l+-i-.i..
ii i + /till i | +l+/_ I+ i| +1+ i + !1 i i i i

=+i_ i : : : : . [ _ : : : l ! T | ; i

.... +.,'rt --"i'--,r ....... .e''" +_''"_'+'''? ...... +'"'e'"'P+''_ ...... ++--'P"'I+o"'+ "........ + -, "I" • •- +"--"_'_" --I'"_ "

SIMULATED AUTO

[illl ]Ii
i!!! itl
lJli 1 !
iiJl 1 t
Ittl I
iiii I
If!!.!

D.SO 1 DO0

i!]!

i!ii
ill!

,i-II. !
!II.I
II_i
Iii!

1.50 1

iiii Jl!l
ii ! i ! !11

ii-lt ' " !
, , ,.._. i i i

_i +11

" H,,-I-

"fill
i!ii

"'t'; i :
i I ! I
i!ii

RECOVERY, DECAY ANTICIPATION ON

h00

;.00



BOA - BLACK HAWK
FRUTDL - RUTOROTRT]VE RECOVERT,LRRGE SPLIT, I I_T F.C.
70% XC [N 3 5EC, RORPT=0

SER 760606

XR+I 5.059739B , XB+l -5.6q6S75_ XC+!
THETA5 0.366658¼ VKT ?9.995915 PHIB
XNGE 33626. BB0 NPINTE 7.85_$02_ VC
DMRHR 1.1599999 NPMER5 99.9?_205

-.81637E-2 XP÷I
O. VHB
-26_8.0592 HEIGHT

-II._19003
16638.000

0

0
D

0MRHR

"i _i i ! ! i i i i ] i

_ii.._._.i....._..7._._...._...+...._ ...., ;i+_ .........r_hi .........._i!_ ....

....F"Y'"',I; g.......... _"'_'"'_' i" i'g

.........i.........;...l...._....i....i....i....,....;....i.....i....!

......................................................._ , ; _:: ' : ; _ __.... VTTi ....

00 1.$0 3.0D

N2RFE
i

....,.....,._,....,.........._...._.,...._.........,._,..,...._........,....,.._....,....

so ,,_ _',s0 00
TIME- SECS.

_..._...;...._.__....f..,_....L__..._.......L i'""LL-L........._--.._-..*...-._..... _-.+.--_-_--+-_-+-e-

.....IiHt++H
r : : :

).SO l !.00 !

-_-._4-+ ....

..._-_._.-
::::,

|. SO

....._...L4...i ...........L..._..._....__.j...._....._....__..._.........._...;......_.....__.

.........................i!ii Z II:ilI;IEI;IZIZZ: .......................ii;i
, i " _ [ " l , i i

z 11,i.,L..L..............1....1.-_..,.i.........._."..........1.........i.._i_ _....1..

.............._....,........._................_..............,.....,......... _..-f:..._-_.-o' ! i i i :, i i i , i i ! i ....
• t---.:-."r-..'-"T.......:""_"-T-'T...........-".-'-r-r-"-L"L-k"k-

'O'.OO I.SO I'.O0 .60 i

"_'"'_ ........._"...... _'t'"_''t""_-_ ., _-'I-.....
....__._...._..._....... _._._...._..__..._...._-._,..._....

. , I ! _ ] I I I I

• , . : ; : :

...._....f...._...._........._...f.-_...+........+...._....f.-f....

•+.!._.._-[--:-÷...._--4i__i1_i ................._i_.................... _. _..;._+_

,SO 0,00 t
TIME- SECS.

:i::li::: {!{_

....,...._...,-._ ....p._._+ .... _.-4--4--.
_!:_ !!!i ....

...._...+.._...._,,:_,,,.......;...,...,_.,_.__, !..._ _
-_TTr .....__-__ _7;_

1,50 l Z.O0 I,$0 t

;.00

;,00

0
0

,,,-,, .,-;,,,_,-.,.................. . ,..-....._--._-..._...._-.,-,-_-_.-;; : _ : _ ; , : :.......__._=:; --_-.i...._-_--_.-._,: ; : , : jr_-_.-;-_"_-;, '',`_ ; : , , ,.....: [",--.; , T_-,'-_';"r'_-,: , ; ._-J_.-_-_-I_:_;_--k.-;_;_`_.-;-_-_;_i_-_ ........,-._--4-,:. 4-.4.-4.-_. _-_...._ ..... ;.-.-k-_.- -'. _ '.

_._ /i_ii i _ i ', ! i i i Li i i ill ; i liii Iiii_-- i;li!iiliiii

z ....k-..;.-----_----k-.,i i i i , _ _ _ .... i i i i • _
i _ i _ "I-"T''T-".-'-"'_-'_""T-T'" "7"T-T;-'_ ...... 7 - _., : ,

o ..._..._...._...._.............._......=_......=.L.J_........-"-"; i i_._ , ill..... !i ....
............................... •"_'_- i i _ .: " t ! l

'0 ,O'O ' I ,SO 3.00 SO 6 !.00 ! _.SO

_i..4..,._..._ ....
- ;. ., .

-,8 ""h"_'";'--l--.-_-.L.J,..J_..

--.'.,.L--_.--;...
•-L_...J...._ .....

'-_--_:"'"._"-.'!--
..I....L.,.L..,.':....

0

c .00 t

;::: ::::

.-._
• ,._..._,.

.LLI.

.50

-._...-_.-._.., ._--4-...._-,-

..-_-_...L_.., .._,._.4._ ....

....._..-_.-_..-._._.-_-.L_-

,.._.-_,..._.,,._ ...... ;....._.... ......

T:7"_ T-"'_'-_"-_"'_- ' ' "_-
.--L..L...i_..,-+-+.-_--._-" " -" - _ ] _ ] ]

,SO .00 1._0 t
T I ME-. SECt-

SIMULATED

: ; ; : : ; : ;
L,..L..k.-L,...L,.....,i..._..._.....k ....

• -"_'-_'-_-_'--. -- .'-'d'_".'_--.4-"*P -

1.00 q.SO |

; ; [ .;

-_._.÷_ ....

• - ,,_- ,-?-.,_..._. ....

_,...L..-i,..,i....._...
- _ • ! !
L-..L_-L.L.

_ i i iii i_ ! i ,-; • , ,

,J_J_L,_ _ i i !

i I ! i ".ill itl !

_: ::t:-: : _7L'''''- 'I''........'-'...... '!-._. _ ;_• I i :, i i : ,
..... _-..-.'- -.L_..,;...._ --4...;._

1• o . , .....-_--+"4--:--|- ..................._L.-: _ _ ;:-; II

_ ..-_." .'.._
.I?ti. |1_t

I]i i !!ii

_-- -_:-_, _--
LII| .l.j ....

._._'_'
!i!l ;;,

•_ !.O0

iili t.iii
ili! !I!!
iili i ii
!iii !.ii

I!i !_ii
iiii !!1

.,|

AUTO RECOVERY, DECAY ANTICIPATION

| i i i'
-+-+--F--:..._

i;i I_

I!L!

! ,i 12

I. r'r_O

'1i "'L
I
! 1

i i!!I
i i[!
i I11
I !I!

i

OFF

;.00

_.00

A d'_ ,a A



60R - BLRCK HRNK
FRUTBL - RUTOROTRTION RECOVERT. LRRGE SPLIT, INT, F/C
70Z XC IN .5 SEC, RDRPT = -I

SER 760606

XR+1 5.05685q9 XB+I -5.656_60g XC+I -.23656E-1 XP*I
THETRB 0.3639_75 VKT 79.996625 PHIB O. VTB
XN;E 33718._72 NPINTE 7.3856667 VC -2657.167_ HEIGHT
OHRRR 1.1699999 NPRERS 99.97_205

3.5085098
-11.785136
16638.000

0

,,_0,

..£1..
0

,/

I
,-==
t=.
ft"O.

OHRRR N2RFE

....i!:i-i.....

.... •i- ........ "....._ .....J*" !. i

_.,,i

,00

izil ;ii! iiii i_i; i_ii _;ii iiiil_ti i.....ii!-ii'.-ri-t ........i-hit .......t;-T_ ..............t.............Ti .......t! .......t?i .............YTTI ....
.....!-rr7!7TT_-,t-T-t-: .........._t?.-T ..........rrVt .......t_,_ .........rr?._ .......t.,-T-.;'--?-"
.....i7ii ....... .......t-i.........h-i---t---i--i.......
_:-,r-r-r-; ...........rr-r-r ........rr--r_irrr .......rt-tt ........rt::.'T ........tT-r

! _ _ [ _ _ _ _ ........ i ! ! _ i i ! i "--'"'"'-'; .... "-';'--= '-

ii!i ii;! iili -_i_ iii!i iiil

l.so oo ;so _.o0 _so oo l ).so i,.oo l
TIME- SEES.

.-4 .-_--._._--._

l,IO !

i i i ! i ! " _ _ :" ! ! .; ,: ; ;

• .-_--....--i---.F--_.-i- .... i.-.-.i--.._.-...f.-:- ,*.*;-.._---i.--i--_

tii .......i....._'._"ih:Trti ......._'"_*_-
......... ,_i:....

..L.i..,.._! !' !!!!
! ! _ ! i i ! i i i _ ! i + • _ z

O0 ).SO 3,00 q.50 t

i ! i i

-':.."Ti T

-

o.-i--_---.i.--.]-_.-.. -*i- " @--.i--.-

./..--..-...:....-..-------_..;.i. _ _.- J..J..J,. _ .= ! t i

.... •.4--4-.4-.._ ........i-...i.--..i.-..-l-.

[ i i " i i{ " iii i i!i
.....................r ...... "r.-,"_ ........._............ i-if---f- ..'P--,

i ; i " i .-" i I i i i : .." i i "
-.i---i-.-.._-..-+_, 4 " "_: _ ; _ :: " " -i "-'.-4--i--
! i!i ii_: iiii _Li

iO O0 ! I.SO !.00 l
TIHE- SEES.

-_ __;_:_
ilii

;,i i i

ii!i
.. • • • : .

i : : !
ill_

I._

;.00

.00

g
_li!!_ /!i!il!_i!!iiil

...._"_"_-r"_ _ _ _ i__-+'+- _'+_"+"_i _ _ -"P'+:-+'+-'i_ _ _

_:'-:,l _ " _ _/: , : ill i ! i I i I -" l
rio _ i i ; " ! | : _; : i " " .= !-- I i,il ![-;:i._ , i .."• ! t ; _
" ! i i ! ,,'!_..'F ! i i i .! _ i !

_ _ : - . ,,. - ; _ _ .: • . . ._ :

•0 O0 i SO 3 O0 SO I

I - • , I ....... < ; .

= : : i I I I =/ / t = : ! : = 1 . I ' i I i
'-_"-_-+-i ....P_'-P_----'P"f--." _+":':_ ; : : ; ; I '

_-_.--_ ...... _-_..*._*.-*_ ...... _._l,--..-P.-. _ .---•!_._ -_ .... _-_
: ; :'_-'[ : I i : P i i _ t i i _ I i I i I

-:= = "I = " I_i1! ,illi!t l,l_ !Iil
' i ! i I " i ] " } i " |_I : _= * t := I,: _,1..11 ,I .... ti !it.

iliililii I!it !!Ii ilti
.... 1t tt_ ! = ,: t , I, ,

I::= _ It _-I I:_ !!i;rr'.,-T'._-_-'..-H'.'.TT" ,,_,
:ill lil: It!t ;|!l II:i

,00 ? SO O0 ]i._ 1t._ l
TIRE- SEES.

i!il
!ill
•_ i ] iI [, i

Iili
Iili
!iii
illi
I!1_

I.SO 1 ;.00

_' : : ; ,' .... : , _ , _ : i i i " _ t i i ! I t _ i i i I !" ; i i i _ i i i

'""i'";"i "! i i i I J i| ; II i i _I i I ; j I I i i I i j I i i I t i t i i i ! ;
4 .-i,...J,... _. -.l.,-_---._--•_-.i-..--p..,-_--q.-.-=.._., ,.--._.--,1_-,--_...-...--I'-.,"_'- ,-I'--.. ='- .- 't, ; _ ; ; : • ; _ ; ; ; , ; I ; I i i

: : . • - * • I .: / , , = , . ; : ; .... , . . . i , ! I I I i ! i s I i -_.i.-i. t .: I •

,.,,_,_f ; i., i / _l, , _ :;, _ i : l, : : ; ! i/ j I L :ill 1 t I t I i 1 i t l! ll_

,-.,_.1,1", _t _1 , _ --T-'P ,il_l_ :i 1!:_ i!1 !tltlltt 1 1I
ui , , :-/, i "_ i i i i --: ii/,:_,L,I i,I ili1 tl,,liltt i1,1--.- _ _.-_ _-_-_........................ ""_'."*.- -.."-1"'_....... i ,

i _ : : : = i . . "t" . = . 1 1 I I I t I " I I

" .... "t ''' " ......... i-t- " i tl ..... 11 t! !t._!"._--_ - d--- - 1, .._...-, ..... 1....-t..--I,- _ _. _.,,_....,.,,.f.....t....L. ......., : : .;-i-_ ....... /:.i.. _ I I I I : ,. 1 t I ! t ! t I , li_
,.J- -.i J,-.,L•.4 ..._.,._-.._...-._...._ ""_. _"'l"="t" '--_'1-"•_-'._--f'-_-_ " . "_" • , , s .... '_ ', , , • i :, • • • t • •

D i/ i l/ " _ _,.J. :",--L.J, : : IJ.'; " I i L-L I I-,-i.; i ! ! 1 ! 1 ! [ I i I I I i i I I

00,00 l:SO 300 t, SO I;.00 _ SO I,O0 ! i.SO st.oo ! i.SO I ;.00

_., T IllE- SEES.
c;
I1_ , , , • |

' i ! ! ,; _ _ :- :" _ _ i i ; i ! ] ! t i i -" ; i " "i : ." : ." : , .... I • t , I I.... / .... I.+_,..I .... I ...... ,_11, .l_i!i,llt i.I,
i |i • : } | } i I : I i. _ " I ": i : i i | | i i * ' I,lillil , , , I,,,I1,i t il I t I............... I i I , I

t : : : : : : ; : : _ .'!" : _ : .'!-- , : ; _ = ' I0 : : : : : : ' : ; : : : , : : ; : : : : t I : , ; I , I I, ....... ,.I,,,,I,i;,lll _, l,li
il . I : l " : : : " i 1 i i i ! ' . I l | , I : I- , ,,'F : ,,1 ..... I .... I. lil,li ! 1II
_. .F. : / .... "1 .... Ii: :,"! ..... ,,,,,:,,, =,,,tl II_

• i - = : i • : I -- " i I I I I I !........ I I • , , I 11 Io t _4-_i , ._ ..... L_--_-; I.-LL Li__._.L-J, !/, , I i I ! i_lLI , ! _ , I i ! I i
_. t.'-[_ _IF _-[-_,1,___"-q_:-,.._-F_ _r-,i_-1-i-[ _ !! ! i ! ! l !! I i

oo i'.so _.oo _'.so i'. ;io i'.oo lb._ lt._ i.fo ! i.oo
_ T T MI_. ell:" p Cl

SIMULATED AUTO RECOVERY, DROOP RECOVERY ON FIG. 4.3.1_



60A - BLACK HAHK
FRUTDL - RUTOROTRT|VE RECOVERT, LRRGE SPLIT. INT.F.C.
70% XC IN .5 5EC.. RORPT=O

SER 760606

XA+I 5.0597377 XB+l -5.6_79975 XC+I -.90_g_E-2 XP+I
THETRB 0.369589_ VKT 79.995893 PHIB O. VYB
XNGE 33630.22_ NPINTE 7.8225337 VC -26_7.3590 HEIGHT
0HRHR ].1699999 NPHER5 99.97_205

3.5060552
-II.7_BSB9
I663B.000

OMRHR
O

o,-.+-_++..__.t._.+-++.._-.i........._..L+._........._.........
- i i i .......

i ! i i i {_ i, i i i i

° -i?!-i........._'-+-++*'-++-+........+-"-"....
" 00 . S0

N2RFE

....i..._....+-i.,L.A...:....:..........=i...+...+....++.+..i._!........+_i..+...+_+_.:.:.L.L.+_

.... {ii_ i!ii ....
-';"";';"";.... ........r-._..'"+'.."_ ......-......................,................. _,..4.....+.....L_.... ......i,....+.._-+-.

i i i i i _ ! " + ".. +. ........ ! ! + "....... .,.........., ........,+.......... +,+.........,....... ,......... 4..,-k...k-b... ' ' ' ' : ....
+ : i:: ! i i i iii : i!i _ i i i+ !" _ !_

3.00 II..$0 6.00 _.SO I>O0 II.$0 12.00 II.SO" ' "t;
TIME- SEC5.

i.O0

0

0.. o

z
e-,

a TTT-
0'0' ' '

+ ] + + I+ + i + i ; + i , + + ] + + : + + + + + + +'+ + +.... . ....... .... ; + { " i ; i {

....... +-..+....i....i.......i.,.+.+..-.-i.........+-i-+-i.....
++++i++++++i+++_',+ ........................................................................................... 1..... F'",'""_"'!"--t'"'!'""r""r''_" ........ "_-'_'""_'""_'-

;

; + + i - + + ! + + + + + [ + ; + + i + +

....++....++....+................................... .+,....++....+.....+.................. f .................... +...+....+....__
+ + ! + ; + + + ....; ; : + + + + :_

o$0

.... +-+-+._-,,+._-+,,-+....... +-..,4---4----+ --

....•""++::+:i:_++_+

...++...__......,..._+...........,.-p-t.-.F..
-4 -.._.,..._--,+........_..-4..-i.--i--

-: i , {

_.00

{ { { ! { .+ ._ _.

+ i-i-
--.t_+,,i,.,--++p ,1--

q. SO O0 7.S0 1,00 ] I.SO 12.00 I I.SO l
TIME- 5EC5.

;.00

0
0

_.L+..L.:!_!....
- ,_..I_L..L..!......

o.o ++j+
" i ! i i

m "TT+F_....

00 !

0
e-,

0

.-.L,...:, ...L-..L ....

._'....;..,..__.._._

_g :..L..i_..LJ__

.._....{.....i....._.-

O ....L.--I....4..,,.L...
O

c_,00

' i i ' ' "_"_+"_-F ................ • - - -

.... _+,,-6..F---+_ ....... _.._..._.__.. ,. = : : : : : : : : : : : _ _ i ! ........! itiiii Trr+r I++_+, =',_ .... ,'+,, +'
+ + I + + + + ........ + + i } I I ' ' I ' ' l' "

.....+++-_'+" .........................................+'" "" '+---+-_-+_-_-+++--+-'--_ZI+'" - +"' " _"' " -_+'+-"-+" ....'+"+ti+72 i +..............' "+'....L.._..A...._....... ..+--.f.--_--._. _ _ .... _?.._+j_- _+i_ .....+ +_++ -_+ i + + + | + i ' ' ' =...........................................................................__++...,._.......,..+...____ _i+++ }_}+ ii+] '+++ ............i t + : + + + + + + + i , + + + + i i + l

SO O0 q.SO | 50 9.00 ).SO i .OO i+._
TIHE- SECS....

+ + + +' ! + i + + " .-" " ! ! .." t
...L...{, +..,L..*.. ........ +_4. ........ , ....... .i.+-.i-..i,+...L ......... i..+.i-....: ....L...

._ : --_....4--,L .... 4...4.,...i+....i..+.....i...4--4....4._..--_.-_..-._.,+-..

'WI' +-:+-+....."*+-*"++........++ -4•.-;-i ...._+.......++--..+-...:---i--_.-.'T-t'...-_-f--'t...........

i i + i i i i i i i i + i { i i
•+-_-.'_'t+.-.",•.......+."+"-+'."_","+..'-_-l"-"t.+..... +:''t'"'t"P""
•..4..,.++..,.L....i..........".,,..,4......_.._."..I....._...4.._....+-++.........+.--..t+.-1-...-e

i -: i ! +. " ! :.. " " ; " I : I: "
4._.,;----{--.'.-.-_-.-=--_--._.--- .-*--._-_-.-, --'*---'_--.'_'".*--,.

= = : = , : : _ _ ! " ": .= i " : !
4+ 4, ..4..4. 4.- 4.. ,.,+...,4..-..4,-.4.--_..+4. ..... .4.-.+,..--i...._...
: { :. " ! i :.

. i I I : :

,SO O0 q.$O 6.00 '7
TIHE-

i : : ,

_.-{-;..+-...,.+..-.+.._
_...t..+..].+...j....j._-
i!tl
I { i I

_.,,!i ! !

_ii
i i + .-"

I._ !

iii{
i{{!
iiil

IIii

iii i

i{!!
+. : {

! ! " i

++';I'
!!I!
{{II
f!1!
i w

ii i!,,11
!!II

I.SO 1

;.00

i

f.O0

0
0

i!it
i!i!
i{J!
iill
]!ii
_x_u,__

).SO I

i!ii

i!I|

i i
ti]

!J !

+il
!iii
ilii
!{{{

l.SO I ;._

SIMULATED AUTO RECOVERY, DROOP RECOVERY OFF FIG. 4.3.14



SOR - BLRCK HRWK

HQUTOL - RUTOROTHTION R_COVERT. LRRGE SPLIT. 7@% 1_ IN ) _H[C
BRSE CRSE WITH UPDRTED ECU L HMU

X_*l 5.05975_I XB*I -5.50_25@7 XC+I -.@qlTgE-2
TflETAB D.3692555 VKT ?g.g@5@g_ PHI@ O.
XNGE 32585.252 5POSI 1.6957209 VC -25q7.4305OMRMR 1.16gggg9

OMRMR

-,i iiiiiii iI+ ! i + _ : i
_,_.+.....!....-_-,--.t---_-_---.-.'.-_-..-._....t....:....+-._...._.........,....+....+..._.....

....:,...-....,.,.._._..J.._i.,_.........I _..._....i,_._........_....i.....J....+..i i ! : " ! i ! i c ! ! _ _ i i i

......_I-K "_..........t.........................--÷.............

....i'''''_'''+...';.........i"-+'"_.'..++: _...,...._...+..-_....._.-_.-,-L. _-

• : : _ : : : : %, : + : • . !

•...L.-...!.....r--.._.........._.-._....._-....f,.........+. Q..L_ _.. ......._.-._..._-.a-..-i....;...1..._.......,....;-._-._........._..._--.L..;-..J_-;,....L..:;....

oo _.so _,oo so

N2RFE

,00 _.SO
TIME- $EC5.

'_i _'!
.....@.--_-..--i-..--_...

....i-..4..-i...i..

.....;_,f....f.._f...

--,.4-+-_..
.-._-.4,-i--.i--

..-_._-.L_

9. O0 J

---i--.-_-._..--L....

I, SO _'+

SER 760606

3. 2520557
-I 76

, _ i i ! i _ i :
_-._ .-_--._---_ ---_ +

! " i + j " i _

_--L-_-.-_-.--;--i---i--

" ._ ! ! " i "-4." : _ -_-_--L.

...... L i I

!.00 l_.So I :,00

S

:Ce; ¸

_=.

l
0

...... "+_ ....._; ";I -'_ " :l u; _ - •+: :: , ;_._=:, ,;'_ ,: =. : : r : ""."".-._+ !: "+_----.;--+-..,, :-_................_-.t...-f ......*-...f--.._.-.._........k-.+---_.... 4-..+.4-_....

....._---_-!-+H-;+_-'-t-_.t-+-.!-_--.>-|-.;:..-_--_--,-.-t.,-+.-_-.+....
__ '" i !1 I +.; _: Z I -_ i ! i / i j E i [m i _ I

.J...L.+..+;.'.2;+.Il + 2i. 

..... _ _'t .......I''_"TT'T........_............I"..'-.."+-
--.-- .'-._- -+--_ -'.---e-.-..1--_,--_--4-4..-....+...4..-,_....L...II,.i. --- ,i. ,M,

,OO I

: : : |

',--_-,--v..,._-,..,--.--_-_.

...."-.---_....-P-,!---+..._.,i--,L,..

" _ ! . _ : i _ _ I
• : ; ; | : ; I.....::-_-k-÷---_-+-!-.._-_-_

"";'"_-+-_-__ : i "+ ! .-."i , i., !

SO 3.00 li. SO @O0 ?50 @ IO
TIME- 5ECS.

..wL.--k.-.L...i...

!+ii

I.SO I

+ i i :'
';_ i i !

.-I-+_-
R i t ;
t+i_

-ll!
ilil
iiii

1.00

i : i i
!.i i +

.l.i t l
iiil
Iii
!.'i
!i:

I,_0 I

O

"T

0

_.÷-

._._._..-_....._.....

.-.;.--.& ....&....i.-..

! ,_,,@,,",-- ._...,-...._...

'.00

_"'_ ! _

: ii!

.--4---_..._---@--

.... :...j.,..&...."..

'=-#T-t....

SO

...__._;..L_ _.L.L._ r : +_ _, _ : , I ,._ I 1 : + i I ! !
i i : " " i ": : l 1 _ " _ _. I } - : , i " i : _] i "_--.+-*-.-.--_-_-+.....+-_..-:-_-_-JJLi -'_L

---_--_-.-i-----_-.--;-.-f- - 4--- " " : -i- _ ; 41- " ' :.... -_ _ ......._ ......__J.__.... _.__

"_ : _.: + • : , _ .... ,,.--+-,._.,{-,i. 4. : + : _ ":-.,'r--,_,--r......_---i--+-+-_-_--,.,_-,•_'--,-._-.4-- _"'P-_"_" L ! !
,.<-_:.+-1........L.,__,......_._ .....---.d.. ,.,-" + ill".-'_, ..-i- ._ - .'" ' "

I i ! _ / i ! i i i + i / i + i] _ + + "_ + ['! I

.'* + : " _-+ " : i + i + i ; ! i i I I I ._ - .: , : i i i
I.nO %$0 I )0 -7,f0 l,OO ] I._D 1t.00

TIME- $EC$.

!IIi
i!_!

.!i !

IiiF

tiii

0

-_"_'"_"_:+ ' +...._"-:'"_'-_" _ _........._-_"'_-__ ":_....._""-_'*...._+"'_'--'--_-_-i-:ii"-'":-"-_"' _ _ ; " I ! i + ..... _._._..._....._+_+_+-_....__._._.._.... ...ff_ ..... _ . . . , i i I i
: : : : ! -; _ " _ i : ,; _ ........ _ I ,:

0_-4.--k.-4..4.--_--.*--4-..4.--4-,_---" -'- +- _- , , -- -- w .---p --. ---- .--_--,_- "--_- -_-,,i,,,i-i,-,_-.' _-_,- t t i i
u_. I-J_..._-%..._-L..i.._....L_...I.-L._-L_.......,-_-I..d-..'Z.._...L.LL-L,_.'-L. _ L i :'_ ! ..'_ !-] [ i ! !
o.= I : : _/+ +-,_+/i } i + + _+ +/_ i ! ill i !_1 +_ !i I.!'., _ ; _ I t 1

i _ _ +/>_ i-i 1 i k--_ L2.L" ! I i i _ .-;1 : _ " + I ! -- • I , + " i ) ! ! tx T_:;+T -i _ .'7 _ _ i C_ + _- + _ i + i i + +,_. i .. +. i i + +......... _........ _-+-+.._.-.L-+--_--+......1.-+.........-..I.-,-.,-..÷..-_.-,-_. -+:-, i:, +

,_ --_..._ .......... ._...... +...+......... _...+...... _--._--,-..._....................... _ ._-._-.,-.1 ................... .__

SIMULATED AUTO RECOVERY. BASELINE CONTRC_I

..,ii

|_!+,
f!i!
iti
!1!1
1!I



SER 760606

/

FUEL FLOW RATE ~ NP ~ V

FIG. 4.4.1



• i_ •

SER 760606

N
Z

N
Z

SIMULATION OF PULL-UP G's

• i_i!II¸•I! •i! ••L••• ••

~N R

I_ lt__ A A _



SER 760606

UJ

o_

p.
0
¢3
Z

-10-

-20 -

-30 -

-40 -

-50 -

-60 -

-70 1

-80

SCHEDULE

__\ \. FLAME OUT

_ " DETECTION

BOUNDARY.

FLAME OUT
I ! I I ....... I ' I I I

60 70 80 90 100

NG/_ ,%

TYPICAL FLAME OUT DETECTION DATA

FIG. 4.5.1



SER 760606

,lIT

° i

, Qq ', , _ 4 -

W

W

O =
_.O
0 I-

Z
a,-
wl,-
E,C
--E
_w
oa,
wO
-'k,
wZ
_w
OZ
ICE
O_
I,-0
QO
Wl,-

UQ
,--UJ
ao
W-
El,-

IIC

= _-Z

PREDICTED HOVER TORQUE RATIO

t

i_It'- A _ t)



SER 760606

POWER AVAILABLE TO HOVER INDICATOR



_ UNnlEO
TECHNOLOGIES

SER 760606

PEDAL POSITION IN HIGH SPEED TRIM

BASELINE ' ' /

IBIAS + 0.0002 _- Q[

II I I

PEDAL

PO S ITIO N

(IN)

4

2 /
/

o " ' - i_o
0 50 1O0

v (K'r)

LINKING PEDAL POSITION TO SUM OF ENGINE TORQUES

FIG. 4.6.1



SER 760606

60A -
FRUTO5
70Z XC

XR÷I
THETRB
XNGE
OMRMR

BLRCK HRWK
- RUTOROTRTION RECOVERT_ SMRLL SPLIT, INT. F/C
IN 0.5 SEC - LIMITED NHEN F/C ON RCCEL. SCHED.

5.0212293 XB+I -5.91_5290 XC+I
O. 81t33573 VKT 79. 993820 PHI B
33592. 203 NPINTE 8. 233127¼ YC
1.0199999 NPMERS 99.97_205

-.259_1E-2 XP÷I 3.617_507
O. VTB -12.5193_0
-2776.3938 NEIGHT 16638.000

o

_o

cr

xcL_rrEo .OTL_rr[D

....._..-i-.-i-..._........._._....i.--_.......i,....i-...!..i.........i..; i__._..-i._..Fi-Li.....!....i...i,..i.t...i ..-_'.i.!..i.li..i.,.i.....Li/..i.....

....
_22__ .......iii ........i , !i .....! i?i ..........ii-i-i_ii ._ _.i_i ......',!ii .........i........ii ......

i iil i-- , i i_i-i i!TT-I-T-_!--!i _ _: I _. i! _ iii T":_-/ii:;
O0 1' 50 3t O0 v,' 50 O0 7' 50 eO lb SO ]_ O0 1_ 50

TIME- 5EC5.
i. O0

0

!i iiii I iii !ii t..... _.-.--_-..-.z-....; .......... z-.-.z----.i-..-.i .......... i.--..i..-.-i-....i...-.,..-i.!...i...i ..... i.._-..!.-..i .......... _..-.._"--'!-.'"_ ........ !"_'--z-'( .......... _"_'""_( .... _"-_'i'_ __"_'

....._.r-_-_ ..........__-__ ..........!_!_ ................. !..................i!i ........._it_ ........ t__i ........ i_;!]___ ..............!i ..... "

×

O0 1.50 3.00 _.50 6.00 7.50 9.00 10.50 12.00 13.50 15.00
TIME- SECS.

SIMULATED AUTO RECOVERY, XC LIMITED

WHEN ON ACCEL. SCHEDULE

FIG 4.6.2



+UNITED
TECHNOLOGIES
_V

SER 760606

O.Z

0.1

,i

-0.1

O"

EFFECTS ON DUTCH ROLL MODE OF

FEEDING BODY RATES TO NP REF

FIG 5.1.1





UNITED
TECHNOLOGIES

SER 760606
O

n

|

.q,p

.=

Q

_ °_
o
4,

MEAN TRIMMED ROTOR FORCES AT

DIFFERENT STABILATOR ANGLES

FIG 5.2.1



SER 760606

I

I

-4 -2
/i ,,

-4 -

BOOY -6 -
ATTITUDE (e)

(=) -8

-tO_

ST_ILATOR _ (*)

2 4 6

yir 690-

(LB/HR)

680,

-4 "b" -2 2 4 6

t _ so ST,=UTm

LsOmIT_m_

-4 (c) -z JP i i 6 .....

TRIM PARAMATERS ON MGH UHbOA

AT HIGH SPEED - STABILATOR ANGLE
I_tJ '__ _ _



_ UNITED
TECHNOLOGIES
_V

SER 760606



Sikorsky I:lircraft
SER 760606

RIrpORT NO.

MODerL_

_,Gu.= .o.___ _"" I- ?.

N_

&

Np too.

80

gO

N g/.,/-.'.'.'.'.'.'.'_

4o

gO

#((')

4O

.

-t-

,,!
4 (, 8

i
t

I

i

i

• r .SI¸.̧....
-;- • ,e ' ' i

6

!

I

i, i , i

2
-r-

I

i

BASELINE

4

/

Io

V.g. 9* CLOSED AT IDLE

0 10

| i i [ ii _ me.

L

2 4 6 •

TIME (SEC)

SIMULATED AUTO RECOVERY

(BASE & V.G. O"CLOSED AT IDLE)
PAG er NO.

to

l=Ir'-.¢_ _ r)



oRIGINAL pAGE IS

OF POOR QUALITY

-. ~,

Sikorsky Aircraft oF. _ ,_!3::_.;:_ --o,, .o..
MODEL.-.---____

SER 760606

1600

IZOO

SHP

, 800

i.-+oo

,.°u.,.o._ _3.%

80

- .J¢.

+-=[

p((°)

I

i
-!

E-- --T-'-'_ ++_----- _ ' ' s
-- ' TIM((sEe)

l

_-:+- !. - _ .
I '

l
/

/
_ /

SIMULATED POWER BURST

" + O'-

(BASE & VERTICAL V.G. SCHEDULE)
........ FIG 5.3.3



i '--" -
.........

60A - BLACK HAHK
FRUTOL - RUTOROTRT]ON RECOVERT,
70Z XC IN 3 5EC, RDRPT = -1

XR÷I 5 0569677 XB+I
THETRB 0:3639957 VKT
XNGE 33718.873 NPINTE
0MRHR 1.1699999 NPMERS

LRRGE 5PL]To

-5.6562_55
79.996621
7.3990915
99.97_205

]NT. F/C

XC÷I -.2350_E-1 XP*I
PHI8 O. VTB
VC -2657.0983 HEIGHT

3.508_966
-II.78535_
16638.000

0
o

x
4==

RLT SRVOOI ..... _&g SRVI20

....L!-U......

....t..,.b4.....!.._.;

,00

.... t.."{"'"_""f ........ t'-"_'"-f--.-f ......... _'"'_'"'!'""f ......... t"-'_"-_'"._ .....

.... _...._....z....._::_ :_ _ __:: = : ........ ii'. : :_"_""L: ..J .......... L...L....L....I,, =........... _....i.....i....._::J_. : :.....

i i i ! ....... _.._._

...._....t.........., ............._....._._........_....,.........,.._...._...,...._...._....
i1:: :=:1 =1: _:':

.... • ...._...-.i..,.,_ ........ _,...._...._,..._ ......... i.,.,,_,..._.,..i ...... _...,_..,.._..._ ....

...._.,.,b.,.b,.._........_,..-_...._...._-...:...._...._....:.....b_....:,..,.:...._...._....

i i
i. I.o0 .50 6.00

t_i![i_i_ :'i!: i!::!!!_!..........;....;..._.......=...._,..__..k.i4....i .........i,...i....i.i
....._...,b.'!....-_........... _.....g...,i.........k....i...,i.....i........g....i...,i.....)....

.....r'._'..,'.'... ........._"-r'"_""'_.........._'"'_"".'"'. ..........'"'r..,'r,"........_""r'"_""_....

....._...._..,-i...,_........._...._-...k-,_........._..,,_,,..L..._.........L,..b._.,.._........_...._...._.-.._....

..... _,,,-_.,,,_-.,._ ......... _,,.._,-._..,._ ......... _-.,4.-..-_,-.,_ .......... _.,,._,,..._,,.._ ....... _.,.4..,.,b,._..,

.50 1,00 1).50 1
TIME- SECS.

i. O0

0

X

VC SRVO0!

.....,.-.._.,.'r--.?........._....._.....--_.........f,..F..-_-...-..-

.....L.,._..,.L..,._.........L.,,.i,....I..,..i..........L,.,.L..,,L,.:,

.....rr"r"'r .........rrrr ......... -,_

..... ....'*' ti iiii:i _i ............i.............

..... _'"'_..,'_",,{ ..... ! • ,e

,00 ! ,SO 3

SRV 120

.... _.,.._...,.." _._..,_._..,,i.......,,.r.... '......... _ ........ _...._ ......... _,...,...._..,,_ .......... _...._...,_.,,._ ....... _...._...,_..._ ....

iiii iiiiiiiii iiii i]ii _;_;;;;;;_i ii _ _ _ _ _, _ .....ITFF....L..L..L.L._...LLL.i ....
.... _.,.._..,._..,.._.,-,_.,,._....._...._.,,._ ........ :...._.,..._,...._..,.._...._.,.._.,.,_,,.,_ ........ L...._,.,,,L,.,.L ....

!iii ii! iiii l iiii iiil i!ii!
:so " 6 .... :so ' '9.o?" _._o ]z.00 _,so

TIME- 5EC5.
;. O0

0
o

Z

0
C)

::_ _0

VKT SRVOOI ..... SRVt20

....._..._....p.._....

..... _'"'_..,'e..'.e ........ i,.,,,_.-.._-..._ ....

.....b..-b.-+..._.........b.-.b..b-._....

..... _..,-_...,.b..._ .... _ _ _ _.....iFi-i
,00 1,50 3

_ .... il...._..-._...._ ....

:::: ;:::

L:::,_ _TL

....b"bH ....
!!!!

.....b...b.-b--b.

_.00

C)
0

e-,

VE SRVO01 SRV 120

SIMULATED AUTOROTATION RECOVERY

(LARGE SPLIT, SLOW PULL)

I:::I( _. @ "1 I I_,



SER 760606

60A - BLACK HAWK
FAUTOL - AUTOROTATION RECOYERT, LARGE SPLIT,
7OZ XC IN 3 SEC, ADAPT = -1

INT. F/C

XR+t 5.0569677 XB+I -5.6562q55
THETA8 0.3639957 VKT 79. g96621
XNGE 33718.873 NPINTE 7.3990915
OMRMR 1.1699999 NPHER5 99.97_205

XC÷I -.2350_E-I XP+I
PHIB O. VTB
VC -2657.0983 NEIGHT

3.508_966
-11.78535_
16638.000

o
o

,,,;.

o=

NZ SAVO01 ..... BhS6 5AV120

iili

itli
.....F777.....
,00 !

.4
]

.... i....._....,_....i ......... i.....i-.-_-..._ .......... i.. ..i.... _.... i......... i....i.....'_ ..._ ........ .-'....._.-. ;....._..........i...4...i..._....L..L.k_i..._..........i...4....k,.i........._...........i..i..........L..J...........i......
i :. ii ili i .........

....!"f t i i'"!'i i'i ........_'"_ _ _........._ +'_'_ .........'.."_r7 ......

.00 ! ).50 l'
TIME- SECS.

....id4i........iii-i....

iii!
....iT-ii...............;.........
!.00 1 l_.0o

o

0

ILl

n,-

"0

P 5RVO01 5AV 120

..... i.....i....:. ....:,.......... i....:......i....4 .......... "_....'....4.....; ........ i.....i....4.....:.. ........ z.....i....4.....3 ....... ;....4....._.....; .....

..... L...._.....I...._.:: : , ......... :L'""L'"'L'"4";: : ......... _...,.........-....._......... ;....i.-..$...._.:: : : ........ i..:...M..£...._:::........ !..,.,_.....!....._ .....

....._....._....._...._ ......... ¢....._....._...._ ......... _.....¢....._....¢. ....... L....L....-...." ......... L....i....L....i ......... _.....£*....L...._ .....

.....I,...L..,L....L.... . ....._.....z....,'....,_.,...,'= : = : ' _ _ _ ! : : : :

....._.....i...._....._..........-..,,',...._.....',....'..,._...,._,...._.....i.,,."..... ....L...i.....i.....L.......i...,.L...i...-i.....

.....................................................................................i iii i"-i""'!r ....i i _ ! i i i ! , ; . _i?'"t'-'t'"'t't'tPt"ii i i _.........
,00 I ,50 3,00 q

TIME- SECS.

::::i:::Ii::::):::::)I:::II::::F:I::F::::F::F::::
.... =,-.,=.....=...._. ......... i...,.L,...i...,.i .....

....L. L...L.._..... ' = " :....._.....'=.,.,L....i.....
- _ := !

_).50 1

iiii i_ii

.....i....i.....i.....i..........i...._...i....i....

.....J'"'f'"'i'""J'""r""f'"'J'""J-"'J"

.00 ! _.50 i. O0

0

<J

ILl

n"

c%o

O SRVOO I SRVI20

.....f...,f....f..,.f.........f....f....p..!.....

....._....._..,,....._.........._..._....i.....i.....

..... _....._....j....._ ......... _...._...._....._ ....

..... M.._...._...._ ......... _...._.....=....._ .....

....._ii7 ..........YT!! .....
,00 1.50 3

..... ; .,..L.,.,L,.-I .......... i..,..i..,.i...,,| ......... L-..L..,L...I ........ L,...i,...,L....i ....
: : : = : : : : : : : : : : : :

....f.,._...+...j.....

....Hs-.J._f:

illl
....t'"'t-"t'"'i ....

.....i-YT7....

....i-d.d.d........i....i-d....i...

....i..-.i.....-.,..i........i....,_....._.....i....._--_._L -i__ i i ! i

..............................! i i i J""t"'J"J ....

50 9
TIME- SECS.

....i.....i.....u...i......... ..-.j.....!...-j..!.....

...._...,i...-._...._.........i,,.-.i-.-_....i.....
_ iiii
::;: JJJi

....L,..,i.,,,.L.,,,J .......... L,,,.L,...I.,.,.B ....

iiii iiil

iii_ ilii
....!Tii ..........NTi ....

1.50 1

....i..-..i....-i....!...........i.-.-.!.-..-i-..i.--._..-.i,.-i.--.i....i.........._-+_..-_ .....
....._,...i.-..._.-.._.td.-.i..-.._.--._

.......... _...._.....| .....

....._'"'_"i"'"t ......................

.....i-771 .........iiii ....
_,00 1_.50

.....f..+..._.....f....

.....L.,..i.,.,,',....:.....

.

.....fi-f4....

.....i iT_ ....
_o _ _. O0

o

OC

_0

R SRVO01 ..... SRVI20

.....L...L..L...i.........L...i.....i..,..i.........L...I....i....L..........L.,.i.,..i....i.........L...i....,i....._.........i.....L...i....._.........i....i.,...i....L...t.,..i.....i....L.-i.........L...I...4...._...................... !..-j" ......... .... ............,,,, t,,.............ifi......... l,. ........

....._-""_",'-_-"_'"'-;...................._............._""-r"--i........._..............._..........:':"_': / 7" i _ _ i : t r 7 _ :"i _ !...._ ........._i_ ........._i_ .........!_ ......ill ................_..........!_t_ .................i ii_ ......!.......... l
" J ' ' I ' " ; -" " l , ' _ , ,

.00 1.50 3.00 _.50 6.00 7.50 9.00 16.50 12.00 13.50 15.00
TIME- SECS.

FIG 6.1.1 (b)



SER 760606

60R - BLRCK HRNK
FAUTOL - AUTOROTATION RECOVER1",
707. XC IN 3 SEC, ADAPT = -I

XR+I 5.0569677 XB+I
THETRB 0.3639957 VKT
XNGE 33718.873 NPINTE
OMRMR 1.1699999 NPMEAS

LARGE SPLIT. INT. F/C

-5.6562_55 XC+I -.2350_E-1 XP+I
79.996621 PHIB O. VYB
7.39909|5 VC -2657.0983 HEIGHT
9g.97_205

3.508_966
-11.7853S_
16638.000

0
p,,

==.

LI,J

o

n °:

PHIB SAVOOI _E SRVI20

....k--'i-_i ..........kii--+-t-'i"i+-k! ........__k+-'_ ..........!i--"_-_ ..........+-'i"if ........i.....i...!+.;........._....i.....i...--i.........i....._...._...-.!..-_.---_....._..-.-_--.._......

.........L..i ..........,...._...,....,....._.........+.........,....._...........L..._.+..,..................................._ ......._........_.... ,....._...i.. i. _ _ .i .j ..+....;...... +..._...-_.i....... i..i .+..! ....

....L...L...].....].........] L...i.....L...L,..;....L...L..L...]........L...L...L...L...:...I...i_L...]........_ ]....!...L..._.... l.....L-.+I.....;.._..........i....._...-i-...-_.........;....!.....!.-...i........!..._...-i-...-i......

, + , _ ..... ! _ i , i i _ ! ...... _; _ _; _ _T .... iiiii_iiiiiliIIII;IIIIITIIII'IIII_IIIIIIII:IIIII+IIIIi i ) i i i
............. _.._...,+....++.++ ....... ;....+....}....._ .......... _.....i...i..+.._ ......... _....i...+.+....+ .......... +.+.+.++...._..._.......... L+..._..i....._ .......... _..+..i.....+.+..._ ............. ' ............ .

........ ....i+..+_.+..i.+.._............ •""_'"'i.'''.+''+'-_..........!'""_"+'t'""_........ +'"_- _+._........+ ++•_'..._..............................................................k._.f....i.....k.. . . • . .
+ + + + + + + + = : = = + + + + j + + i..... =...._.---.=...+¢ .......... ;.....=--++1.+...; ......... =.....=....=....= ........ ;..+.=..+..=.....= .......... L...L...;...I ......... _...+.i+..L...+L ......... Z....i.....i.....i ...................................... i..,..;....i....i ..... i..._..+.i.....L .....

++++ ++++ ++++ +++_i ++ _+++ ++++ .... i+++}++++....._...._...._...._..................................................................+....._..+.u..._............................ +....._...._.....i.........._''f'"i'""_ .........L...L...i...i.................................................
+t++ +i++ +_i! I ++_ .... , +::=;

, O0 t, SO 3. O0 _ O0 t ). SO 1 Z.O0 1 +.SO t
TIME- SECS.

_.O0

0
O

LIJ

I.- , i i i _ _ i i i _ I i ! i ! _ ! _ i _ I ] ] i ] , ] i ] i
•_:_ "'"'!'""!'""+..+'"'_ . . . _..........++....++....+....++..... ....+ + + + + + + ] + i + + ....++++++ + + + .....+.....:.....+...+.+................................. + + + + + + + ]
'-,+F]++ .....+t++ ++++ .....]T+.+.]..........+++++..........]iT] .....

_JO,O0 I.50 O0 It, 50 6
TIME- 5ECS.

THETAB SAVOOI ..... 5RVI20

:+:: :++++++++ ++++ ++++z+::+

1#114"+''''+1"111+" '+''1m'+410"1+1'141# ......... +,1'''_''--+11"1_4+''.''_ ....... +i...+_...+,'.._....'+'....#_ .............. _'4''_1"11+1'1+0"__11'1+''''++1411_1"11'_'1+1mt'+''_'''_1"_4111 _ ......

+ + + + + + + + + : + + + + +, ++ + + + + + + i + + + + + + + + + + + + + +.....+..--.+....+--.._:::+.........+.-+...+_::._..: = ._, =:-__+ ........+-+..+..+..-.+.....,++:,-+.i..-+-....+:..........___+_+_.........i......................................................................
.....+-,++"-'+-+"-_'_-"_+,_ ........._.+-+'"++........ +-...++.+...+l.+.."+.+.t....t..........+-..._+....._.........t_-_.-r .........+.-.-r.,.._....,_..................................

+_'_] + i i i i , + ! i ] ii i i iil ] i ! ] , + _ + + _ _ _ _ ! i ! ]
++++ ++++ +++ +++ _...L.rL..i...+.........L..L.i....i....++++ ++++ +t++ ;+++

....._+_+_....,....,+.i.+.._..+.+...iiiii?iilliiii?iilllillllli....i.....i.....L...L.........L..._...._.+.._..............._...._....._......
+_+i _+++ ::::

....+I+F"-FFF+ ..........;!;+i .........i;T] .....
_. O0

0 PSI B SAVO01 ..... . SAV! 20

+++t+++++!+i .... + + +__++++ ................................................................................ i..--.i'.'.'j'"'.i .............................................................. r "."+'".': .................

°°°"o+++++++++,++'++++t++++++....... ++++=+++++++=................++++++++;+++++++++++.........................................++++++++++........+++++++++++++++++........,_- ] ] _ .+ : + + + +

..... i-+...F.-.+_+.+..++........ :.....+....._....._ ......... +.....¢-....p+.-r ......... _....+'""+...+'_ .......... ,'""_+"+'_'"'-_ .......... !'""!"+"!'""! ........ !'"!'"+'_'""! ......... P'"'_'"+¢'"": ........ _..'"P'-.._+.."t ....+ + + + + + + + , + + : + + + , + + + + + .... + + + .... + + + + + ....+FF'"] .....
"'o..-_+'"'+'""+""+'"+.........L..L...L...+.........L..:....L...':.........L...L...L...+..........+.....+...-.....+..........L...+.....i.....+........ ,.....,.....L.i+.........L...L...t.....L....... i.+...+.....+.......:.........+.....'....._+..-"....+ ;i + + + t : +_ + +

o ...... +..+..+.-...+++.+..i++ + +........." " + "+.....+.+...+.....+ ........... +..+..i.....+-+...i++ + t .......... + + + +P+"'+""+"'"+ .......... = + ; ;+'""+++ +'"+.......... + ! + t+ "'+'"""'"+@ ......... F"++&""i'""i'++ + ' ............. ! t ii+........... +........ ""++-+' -'+ ........ +-++ i....-i--.-+..

o0 _ .so s ,so +00 _.so t;.oo _.so
TIME- SECS.

O
_P

O

§_.
<3o

(J
r_

oo

BCQOOS 5AVO0!

FIG 6.1.1 (c)



SEA 760606

60R - BLACK HANK

FAUTOL - RUTOROTI::ITION RECOVER_',
70Z XC IN 3 5EC, ADAPT = -I

LARGE SPLIT, INT. F/C

XR+I 5.0569677 XB÷! -5.6562_55 XC+I -.2350_E-1 XP+I 3.508_966
THETRB 0.3639957 VKT 79.996621 PHIB O. VTB -!1.78535¼
XNGE 337t8.673 NP[NTE 7.3990915 VC -2657.0983 HEIGHT 16638.000
OMRMR 1.1699999 NPHERS 99.97_205

0
0

0
0

;'..-....L._........-..t L _ ' :; i " i i i i _ i i i : . _ : i , , _ i
i i i i i i i _ , _ i i ! , '! ] i ! ......i-!Ti ..........F-I i-i .........i-! ..........

-"_o "'"f":.""r"TlT_""ri .........i!--!-...!,r.....'-"-.."....t.-t ..............t.........i, '.:"-:: !'-::J .............. _;.....
o = i " " ..I. [;. _. =_ L _ $.L i , ...... L..J , _ I i :," .........r ....................::,,-,......................

" ...._..-..L..!--...i-.-.-t-...._...._-....i....z..........:.....L..:.........'_....i....-_......'_...._..........".....'...........L. L....i.......... i...l.., i.... _ L ..

....L..._.....i.....i.....k...L...'.........._.........L...L...L...L...I.....i.....i.........._........."....L.,.".........L..._......_ '..... ".. _ L
o _.. i.i.. i i i i [ i..i ..............'_...... i i i L _ i

: '_ i = r :. "'= ............ :"'!'"",: .......... ":'"": "",:'"":'F ............. ,',..............

=o'.oo 1'.so 3"oo 4.so s .so 9 oo I
T[ME- SECS.

XRPC SRVO01 ..... Bw_ 5RVI_O

!!! iiii,iitll
tli !iiiiiil

) 50 l Z O0 !1 50 15 O0

o XBPC SRVO01 SRV 120

.....,..-.-.'.-..._....-._......._...-.._..-._.....!........_--.-..,...-.._...._........._...........:....._...._...._....._....._....i.....i....!...i.....!....,i...... i....._....._....._..........i-...._-.-..!......_.........!.....i..-._.....i.........f i'"4"""l"'"i"........L..i.....i....._.........".....'.....L..._........_....._.....'.....i........._....L...',.....'_..........IIi ..i....i....i...... ]....i.....L..._..........L...L...i.....i..........L...L...L...i..........L.........i....._........._...i.....L-.i.....-.._ .....L....L..L....L...[...._....._.....L..._........L.........L...i.........L...L..L..L........_......................._.........._..................................".... ,".... ,. .........
• _ ....i.....;....i.4....L..i.....i...i....i....L..'_,....L..L..._........k_..`.`_._L..L._._i._.._44._._.._.._..._i4.._.i._..i...._..._.........i.....L...L...L..L..i.4..i....i,pi..._...Li ......
(jc_. _ _" _'i_r" ."_! _" _"l_: _'_--F: --..'-_: ,,"_i_l _ _'_" _J"_" 7_i_" r_['_" .._l,_.- ._.!._..: _ _ i i _ [ i ! i _ I

,,_',,.,i i _ .i _ t _ _ i _ t i i _ i i _ L _ ... I i _ _ _t....L.....'..,,-....-............L...L..._........L...L...L..i........L...L...L..i.........L...i...L..i .........i. i_ .L L..._t_:;..i '....__.. i..i. " .J.._..'... '"J:_t ....-":_ _
x r-.".."r**---_"r..:-i-,-_ ........_.........,-.-......+.._..-._....,.-..._.-..._...._-..._-.._........._...,....._........._...._..-..:-..-.._....,..-.v,...'-.-.-._...._..--,................"-...._..

o':..-t:...-!trri_ ..........rrrrtrFr.,"t_t_ r_ rrHr:...-Tt .........r:..-t........t----rt---r-_.........._............--t1
I_ ""_'""i""_'""_'"'1""'!"'"'!'"'!'"'_ .......... !'""i'"'" t ........ ltri ........................l _...................I i...............i............................rrt .............t ;..................................._/

_]0 ,50 3 O0 tl.50 6 7.50 9.00 11_.50 12.00 l}.SO l_.O0
TIME- 5EC5.

o
0

"_0

_r

XCPC 5RVOOl .....

i i i ! i i i i i ] i ! _ i i ! i....._,,,,_..,._,,..6.,.,t,...,_....._...,_.,,.,_ ..... :::: ::::....F'r"'!"1 ........FTTT".T"TTT",r"rT'"'; ..........................,"rr"r"_ .....ill!

..... i....L,.,.L,..i .......... i.....i,...,L....i .......... _...,i,-..-L,,..l ....... i,....L.,.L-..i ....... i,,,.,i...,i,,...i .......... i...L,.-.i...,,i ....... _....._,,.._....; ......... I,,.-I.,,,,L-.I .....

....r"'_""_'"'_.........._-"_'""r'"_...............................F'+--.i.'"i........._"i"'"t"'i ........i"'"_'"'!""i ........._'""_"'_""_........i'""_""_'"'_.....

....._....&....;,,,,_ .......... ;...,-_,--.." .... _-,-.i,.-,._.....@ ........ _.---_..,._,,.-_ ........ _,.,,,_....,_.......... _.-,.l...._.,..,_ ......... _'"_".'_'""_--"!'"'_'-'"_""_-'"i .....

Z iiii ii!i iiii iii!.... _,",,_.,,.E.'"'_ ........ i,.-.._,.,.i,.-._ ........... _.,,._-.-,_..,,_ .......... _.--,-_.-,._-,.-i .....

,00 1,50 3.00 q.5
TIME- SECS.

5RV 120

0o XPPC SRVO01 ..... SRV 120

_ _'"T"t_!'_, _ _ :--" _'_'r"...'"l"!'rir'l"! !ri?rrr"r ........;rrrtrrT_ ..........rrr_"_rrt

•_ _j::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
• d i _ I i _ ! !- ; ; : '" _ ; ; _ I _"_ 7_i_ i--{-.L --/ i i _ i ( i i { 1 i i ( i !
_._- _ _ _ s ! -4-_i'- .,H..L..;../.. I TT _ I _ t
,, .....rrr!T .........]..............................i..................rTr, _............,........................,........i...............,..............!i ...........................,......... ::
X .................. !........! ','"",i'""!"'": ....... !"'"i""! .................... i 9"" ' : : i • ! ....I i" i" "'! • :......t ! "!'" "'." "_ ....I ! : ! '! ...... !"! " i- 'i ..... ! ! i i ! I.....i.q....._.............]....-..-"-...-P.i..........]..]..-..!...i..............i.i.....i.........!; .i...;.........i...i....!..i.Pi..-..Pi.....i.........i..]. i-..i .........i.i.i..i .......i..i..!!

..........i..-..!,!.....t........._.........;...................i..,t-.._.........!.i ;.i .... i i _ I.............!.........1...............iil i ...............!..........! __i4 !.._-]-_
.... ; ....... -i---_-- _ ; l-- ', ' _ ' t ..... , I '

c_o,O0 ].50 3.00 q.50 6.00 7.50 9.00 ]D.50 12,00 13.50 1S.00
T[ME- _FCS.

FIG 6.1.1 (d)



t--, T _.

SER 760606

60A - BLACK HANK
FRUTOL - AUTOROTRT[ON RECOVERT, LRRGE SPLIT, INT. F/C
70Z XC IN 3 SEC, RDRPT = -I

XR+! 5.0569677 XB+! -5.B562_55 XC÷I
THETRB 0.3639957 VKT 79.9966E1 PHIB
XNGE 337t8.873 NP[NTE 7.39909[5 VC
OMRMR 1.1699999 NPMER$ 99,97_205

-.2S50_E-1
O.
-2657.0983

XP÷!
VYB
WEIGHT

S.508_966
-[1.78535_
t6638.000

C)

_'0

x:,::;

'0

QHBMR SRVO01 ..... 6,sG

....ftY_!i_T_ ........Y?Y! .........YYYI .........!+i+_? ........;ii; ........i_!Tr!_t_ ....

.....+i+itii+?it._ __'it::r:fr__}? '_+:!:_f!fi] ifti irt ....

.....++...._y.t..._...._....,......,...._....i.....i....i...i....._....i....._........._..+._...._....,.....UI....+..+.I...t...._....I+.+...._....

.....F!';"-+. "..........YYT"_ ........ i"FT'Y i"UU;i"t iT;""i ..........i":F"i""_ .........;""'""c[ l ; _"]i

.oo 1.so 3.00 .so s.oo +.so o,oo lo.so
TIME- $EC5.

snvlEo

.....!...-.t..-r..._.........i....t,.-t..-.t...._

.....f-if-i ..............._:_:_+--+-_.....

...._'"_'"'+'""_..........f'"! "+' _""I

..............................+++++++++i++++

..... ;.+. _.....1.. _.......... _....f...._+..._ ....

;=+: ::::

..... !.,.._...i....!....t...f...f...._... i.....iki-'i .........f"N!"
_,00 ]|.SO I i. O0

OMRMR $1::lVO01
o
o,I

__:iti .........+.+++++_++............+.._..+.....++.....,.........+._.++..+....+.........++++...+....++....
'...+L..+.....L..+.....

_T: ""+"-+'""+-+"...........++-++""*-+..........++'+"'+++i i + i+ + ++ ; + +i i i
_ t :...*.....++---..=....:; + * : +....:...:.--.:....=....-r...-=.....;..--=....++,, , _ _ _+: +

_ _++ T..........._.._'_o....L.L.+..+..+ ,.+ i + t ';:"_+'++++,,+ ._+ +++!

,=+....u+u+u.i: "-+ .........
13:: ....f-'"f'"'_"'"f........L'"'t""f'"'_........

+oo+++'.+'-.++++........+++"-.+-+++++..........++if++t+f+f-f!ffi.............++i+f--i....
':;0 .... so ' 3oo _5o s.oo

TIME- SECS.

..... $1:IV! 20

_..._..L.._ L..M..4.... .......... ......... .....+.....+...+......+.....j

:...T¢it ..i.+!...,...i.+i+i+i..
.... L.,.._....L....L t.,..L.,..i..+,L...,_,+.. _...,i...,i,.,.,L,..+_ ....

.........+++fl+..........f+..........+++++.....+;.......+....
_.50 1_.0o

o

o.

_m.._°

%

OMB.MB SRVOO! SRV].20

jfff ........ : .... +,+ +++= ++++ ++++ ++++.... @....+....i....i .............................. i,+..+...t+..-.i .......... +++.if ....... i..+i..i.i .......... J'"'t'"'_"'t .......... t'f't'+ ....... +i+"'! ........ +i..i-.+ ....... ,i,...+

.....L,-,,L,,,,L-...+ ....... L.,-+M.,,L+-.i .......... i.,.+.L.-,L.,,L..,+..,,i...,.L.L...4 ........ _...i..+L.,,.i .....: = = = .... : : : : : : : ; : : : + ...+...+.f....:.............r+..t-...i....i...L..t+.!--...t-..-;..........i....-i...i..-i............... ;.-..+...+..:....

+ + it + + + + .... + + i + :.............: : + + : : + : + : : + + +

...........++++.........+++...........:+:+:::+::::+::£+:i:+:::::k?::J:i::+:+::+:J:l:i::J:::L+:::.... : : : + + + i +:::: ++++ ....

_J_ :::: :::: :::: ........

........... . ................ 7..._..,. T ......... ......

_ ..I++++++++ ++++ ++++_++++ .....YYTi ++++ +++i ++++ +i++
TIME- SECS.

i. O0

0o N2RFE SRVO01 SRVI20

¢%1

i... _.... " : .... - :- _. ..:+. + L L. : ........ i ..... +...... L,...'... +...." .... M. _....L,..+ .......... .;....L....'+ L '1 ._.,..L.. "_.." ....... L.+.._...,.i,... _.....
! ! + _ i i ii i +i ! ! i i ! iii i i i i i i + i i I i i i ! . i ! ! i i i i ! ,

,'_ ["_'""_""_"_f'"l-"_"_""_-'"_ ..........i.....!-.-..i...-iI I...+.-.f...i.....i..........i.-._..i".-i..........+........ _-.-.{.._.-!-.i.+.._...,.-!

,..p:l_,i +++'__i+iii ..........ii i _ j,i_Lifiiiiriii '+ '+.....+i!fi ? it+_+: :
u-- + + + + ..... _! _"_-_ ; + -'+ + j.+ . + i T+--..+ T"'-q T+ + I : : + + " _ : + I +..,-L.+....+..+++..+.+...+.,.....++-.+...++.....+....+....++..+...++.....+.........+-.+...++.+...........+__+_.__++___L._++...+.-__+.+__+.___..+...__+._...+_...++_+'__..+__+._.+_...+___+.......+.........+..,........._........

O "++""J"+"'"+'+'"++ + + '''''_+ ...' i.+ ""_+ '"_'+ +"_]"+"++ '_......+ +"-+"" Jl ......... +"+'""+ ........ ".,...'.....;-..,.'+ ......... J.+i.+-.._+....+++ +......... +.i..._....+:+ + +.... -,+ +.,+.....+++ ....... p +...i...++..+.J...++l++ : + ,oL++++++:+......... ..............+M,.+++++.........+++.++.........+,.......i+..+........+...,.......++++
='4oo '.so 3'.oo ,%o 4oo f.so 9'.oo _o.so ,_.oo _3.so _s.oo

TIME- SECS.

FIG 6.1.1 (e)



SER 760606

60A - BLACK HANK

FRUTOL - RUTOROTRTION RECOVERT, LRRGE SPLIT, INT. F/C
70Z XC IN 3 SEC, RDRPT = -1

XA+! 5.0569677 XB+t -5.6562455 XC+!
THETRB 0.3639957 VKT 79.99662] PHIB
XNGE 33718.873 NPINTE 7.3990915 VC
OMRMR 1.1699999 NPHEAS 99.974205

-.23504E-! XP÷] 3.508q966
0. V_B -11.785354
-2657.0983 WEIGHT 16638.000

0
o

I,LI

,'1 o

__o

70

THETTR SRVO01 ..... _S • SRVI20

!iii _ii!
.....ITTI ..........TTTT

..... k-.i-..,i...,.i .......... i....i,.4..-.._ ....

.00 1.50 3

.....i.........._ooi..=.._...,-i..._.._,...i.,_......................._._. L. __ _ ..-. - ...... i......... I...... i i.....

..... _ .....:....,,............._ ......... _......... _L.e.,.TL_....-....._.,..,.._ ......... _.... _......... _...... _............. _' ""l ................................... _'""l

_,_"--_ !..] i i i i i i i i !_ i i i i _ i i i i i./..i i. i j i ! i i _ i i i i i

.....-...........".........I..........i....................i!i ..............ii! ...................i..........i.......i ........it .............i..........i........r!-i-i ....

.........................i....................L..L.L.I..............i.....i..,..!...............f.... i.... !..i!. L. ' L i_

,oo _ '.oo i ;oo _xso lLOO _.so I_.Oo
TIME- SECS.

BRMR SRVOO| ..... SRV!20
o

_ i : :_:_ :T_ _ _':

•..._.4,,.-._...' = " ......... ,..... ,.." ...,'. "...._........._....._...i..4....

g !iiilli_i[i!_i i!iil!_! i l i_,.r'"!"T'"_ ..........T";"T'"T'"."T"F"T'I .........FI""_"; ........FT"T"_ .........T"_'"'F"'! ........r"T;"II'"_'F"I"! ..........!.........i r'"_.....
_'"'"'"'""''""_'""""! ' ! '_'"'*!i :I"L"_........._...L.._...._!= ' :..........;"""':' ii_'"'"""" ' i :i_'""_'""_........_'"'': i=""...............= ""i i i ! i i i ii'_"_"_ ......._'"_"'":.........................i _i i.........

_'"i'"'i .......... i.......... i""!'""i"'"_ .......... {"-'i'"'-!'"'i .......... i'.'"!""i..'"i ....... !"'i .......... _......... i"-"('"'-F"'_ ................. _"i-."_--'i-"_".'i'""_ ................... _.'"i ....

'o_oo _so 3_00 _.so 6100 _ b.so 1_.00 1
TIME- 5ECS.

.....TTT_ .....

.....!..--.!....i.,..-!.-..'
ilil

....._ i "T'r,
Iiii

.....!4-.-!--i...

.....F_.I...i.....I.

.....iiii.
_.so 1_.oo

o

oi

LGMR SRVO01 ..... SRV 120

...._-..._-...,.....,........._...._-.-.=....-_....i i i i.-..,....i4i i i ii ! i i ! ! i i i i

'"' ....iiii.........'1iii.........L...._....i....._ ....... _....._....._...._ ....

...._....._...._...._.......i.....i.....i.....i....,:....i....._....i....._.........:.....i....._.....i...'..i.....i....:.....i..........i.....L...i.....I....i4.....L....i....._.........................J........................
iiii,.iiii,li!! :::: :ii,i

.................................._.....,--.-.,.....,....._=._.._.._.:....._..._.._-._=._.._---+_.!_..._.._.._._....._........._ i_._. _itiiTiiif
_! !_:_ !..._.i._L._ _..Z.Z.Zi.[.E..]...].L.E.._.._.._...E.].i...i]i.....i ........_....._....._....._.........._...._.....;...._........ L...L..L....i ........ i.....L...L...i ......... L....L...i.....i ..... ' ......

iii! _ii_'iiii ili!11!ii iii! '''_

,OC 50 3 ,50 6.00 _,50 B' _.50 I_.00
TIME- SECS.

(;3

0

(._

El:

o

PRS SAVO01 ...... SRVt20

..... L....I.....L...I .......... _...4....._.....L ........ L....i.,...L...._ ....... _._....._

'_!_-!i'<..........!-ttl .........!i?! ...........i!! ..i..._..i..i...i...._....._...i..._..._.....i....!..!`._i.._.i..._._._._..!:..!._._._!`_._..:_._i I :_i_i _ _, i' _ I -1
.OO 1.50 3.00 _.50 6.00 7.50 9.00 10.50 12.00 13.50 15.00

TIME- SEC5.

FIG 6.1.1 (f)



/ T '

SEA 760606

60A - BLACK HANK

FRUTOL - RUTOROTATION RECOVERY, LARGE SPLIT, INT. F/C
70X XC IN 3 SEC. ADAPT = -I

XR+l 5.0569677 XB+l -5.6562¼55 XC+I
THETRB 0.3639957 VKT 79.99662! PHIB
XNGE 33718,873 NPINTE 7.3990915 VC
OMRMR 1.1699999 NPMERS 99.97_205

-.2350_E-1
0.
-2657.0983

XP+I
VYB
WEIGHT

3.508_966
-1[.785_5_
I6638.000

m ,

.....i.....L....L...).... j ) _ )4T._!T{)_ ; I i ..Li i 1 L.I _ ! i i _ )
_ __'__I ....._=_ '__[_:__ ....................................i..llli..........).........._l'''l_--!.ll--_.ll.__il..............i..........._l--l_'--+llr_'l'_ll'_.......i.............._l''l'lll'l''l'''...._o .,..L..L.I.L.I.I....._, I __ ___.....................................................i.........i...i..-.i.....i--I-...-i..................._.-...,..--._.-._.....

,.° "'!--ill'l)l'll'!..........illt-)-i..........)'ll'l)l--i'lli........i''''fl)l'l--).......i'lllill.1)..1.).........)l--tl..)l..1.i..........i--il'--!--i.........'''+''_''''_.....
iiiiiiiiiiiiiiiiiiiiii.............................i,....i....._...._.................................................................!.._.-o i il i .....i---!_...-._.........:.-...,....._..--._.......i..--._....!...-.i.........!.....)....i.....i........=.....,....L.._........_.......'....i....._.........i....L...L...I.....

ii_ )))_ ))))!))))l))))/il)i_0.oo l,so s.oo B.oo _'.so 9"oo t ).so z
TIME- SECS.

SRVl20

i)!i
il;_ I

2.00 13.50 1 i.O0

0o TI_5E SRVO01
o

' )) i tii)i
-_ _ ",'_ ...............................................• .....'...._....,....._.........l.._..._..i................_...._...._.........,.....,....,.....i.....

i

..... _ .;. _ : ......................... L...mL....L....I ..... i .L i i.

_. ....._.....,....._...._=_ : :....._._....._.......-..............L..i.....;.........!...-.i....-!.i......!..(..4.-4.........._....L..L..._..........(....._....!....._........
....)l-..i..1.1!__i.........H.lt_}........)--'i--)l'tilt l)"iif _lillli.lf f''.''lll..'......._l--_'l.._--l_......
,00 ! O0 '/,SO $,00 I

TIME- 8EC8,

SRV 120

;. O0

0
C_

¢1
¢}

8
c_.4"
¢_-3_
Z

(__

i = _'i _

....HH ....

....).i4.111.....

....i,...._....,.'....._....

.... L....I...i.....l .....

..._ ... _ .e_..,. i •
i i ]

....i.,..,I.,..,i..,,,"....

....)i..........).....

PCNGC SRVOOI

..... _.....F...._...._ ...........................

.....F'"F"" _ "'_ .....
! i i i

....._.l..ill..l_....i..........i...lil..i...!l
00

......................

..... I.....I.....L....I .....

.)il.llil....) .....

,00 7
TIME-

.....)qli4......

.....il.4..4...i.i.....

.....)l_)lli4......

.....i.....i.....i.....i......

.....)1i11--!....
,50 9
SEC5.

.... (....-_.....i...6 ....

ii)!
.... _'..-.(..-.,i.-..-_ ....

.... i...,.L....i.,...!....

.... _....(.....6....._ ....

....L..L.L..L

....fii) .....

.... $...._,...(...._ ....

....).....i...).....

....!ll.t.1)__)....

.... i..-..(...-i-.-.._--.

SRVI20

.... _''m_+_mm _ ........ _m_ _)mm_m)(mm +_ ....

.....__.__._,,._........i--(__!..ll.i....

....LILli........11.44..............

....L..LIL,.i-I.4....................

...._lll.,1..,..._.........i--i---i--_....
))il

_. 50 ! O0

o

==

UJo
I--0

XNGDTE SRVO01 ..... SRV120

_I _Ii'_Iii'_'''_ _ _t" " _ _ i I _ .............. iiI::Li_Li_ IL ' iIIi::i:i : ========================================::::i:::::::::!: ::::I_:I:::_I::

:..i.....i.....).....i._._...i....,i..........i.....i4,i i))...i !.'_ _.<..i...............L.i.....i.......i.7..17..{.::!:...:.......i.! .....i.........!...i...!.!.........I
....f....i..............)f.il_i_!..........i.-ii_............................il,li_.....................................................)........................)'lli4--i''l''..........i.1..'i.l:l';'"i........._ll'l'i..........
....!_.`.t._!._._!....!.._..!.._..]_._!_._)_._..!_._.._....+_._..77!._...!....._..........]4--1''''{''''''''!'''_''''i!'''''r'!'i'''ii'i.............._''7"'''!''''!''!'''!'''''!'''''!
oo l.so 3.00 _.50 6._ `/.so 9_.00 lb.so 12.00 z_.so 1_.00

TIME- SEC5.

FIG 6.1.1 (g)



SER 760606

60A - BLACK HAWK

FRUTOL - AUTOROTRTION RECOVERT, LARGE SPLIT, INT
70X XC IN 3 5EC, QDI::IPT = -I

XR+I 5.0569677 X8*1 -5.6562_55 XC+I
THETRB 0.3639957 VKT 79.996621 PHI8
XNGE 33718,873 NPINTE 7.3990915 VC
OMRMR 1.1699999 NPMERS 99.97_205

0o WFCE
0

,_ ....L.;..L..i I..i .i./i t i i ! I

=. _,.i.._....i.._.._..i...i_,___;, ,.........._..-.J,...F..i.....
..... L....I.....'....." .....

LLIo E _ _

,-,0 'ii/i ........../iit ..........___, ; _.....
O0 1.50 3.00 q

F/C

-. 23501&E- 1
O.
-2657. 0983

SRVDOl ..... (L=l.r,¢"

_ _'_ ..........;....................ill _iiiilliiiii_i
.....;.....i....._....."..........=.....L....£..."...........................

,00 ,50 9.00 1
TIME- 5EC5.

XP+I 3.508q966
VT8 -11.78535q
HEIGHT 16638.000

5RVI20

;.oo' ,_,.So' ',_.oo

0o RHODE
o

$RVO0!

,,,oo
,,'r" ....::"-"i'"".L'"i,

o _ ! i i ! i ! i
! ! _ ! ! ! _ ! ....._...-.':-..._..-.-i.........

,00 1,50 3
i i : ! :: i ! i

o
o

I,

"1--
I,,-4

=o

IHMUSE $RVl20

....._.....i....._....._..........._....._.+._.....f...._....._....._...._.........._-..;....._.-;-...t_..-_....._....._.-..._........._....-_..-.._.-...i..........;....i.....!....:...t....:.....i....L..;.........i.....;.....i.....i.....I.._,_.i._._..._.

....._...._...._...._,.....,.._._...._....,....I,=,._ _,,,,,_-, ' ........._......................................,_,, ,, _..._,,, _,t, _,_t: _,,1'.................., , ,.._...i.....' ; ' ....i!'_' [i;_:: ; i;t_,:"_'_....

.............._-;-';_;-_i;-t_: : i __, _ ..l..i-!.....i....-'_-_.._...._...._....l....!._.!...i...._.........!..........i............................l i.....

.....i..,,,i..........i.........!................................................................................i.,,,,!,,..I..,,.i...,,i............................ i..i..........i.........LJ...........

0'o' ,_o ' '3:o0 _ .... _'o'o'' '_._o=; ;,.oo__',_.;o : , .;oo' _,_,.;o ;,
TIME- 5EC$.

oo

o
o

_._o

laJo

_°

_o_

CLUEG SAVl20

";_;;_.....:; .. "t""r"t_:__,.:.........;"" _.........;_;; ..........:;:i !i_!i ......,::i_ I _ ......" _

i iit .......1..............it.......................!................,.............i....i..........!.........!....i.........!,,,.,i..............t......................t.............i............i............

;_;,_t_";__,;_O;:"i_,;;:_i;_0.........,_T_.,_,__ ...., :, _,_, _ ,_,_
.... 7.50 9.00 lb.50 12.00 13.SO 15.00

TIME- SECS.

FIG 6.1.1 (h)



SER 760606

60R - BLACK HAWK
FAUTOL - AUTOROTATION RECOVERT, LARGE SPLIT,
70Z XC IN 3 SEC. ADAPT = -!

XQ÷l 5.0569677 X8+[ -5.6562_55
THETRB 0.3639957 VKT 79.99662]
XNGE 33718.873 NPINTE 7.3990915
OMRMR 1.1699999 NPMEAS 99.97_205

C_

C,

-0

T_5MER SAVOOI

....+_++++++++++++..........).....

.00 t.50 3

!+++ +++.....6+-,-+i.....+..-.+-............................

iiiiiiiiiiiii/ii/.........................
......=.......-'....".... _ + _ ! +

....&.+.,i.-...(..+..( .....

6.00 1
TIME-

INT. F/C

XC+t -.2350_E-! XP+[ 3.508_966
PHIB O. VTB -[I.78535_
VC -2657.0983 HEIGHT 16638.000

o NDOTDC SQVO01
o

........................I..........................i...+ ";......._I _" _....._........._.........................i,,.+..+...+.........._....+....+...-_........._...+...._...+...

_ ...... !..i.i.i _'i'i (.....+_+"_ ....
I.--o= ! ! _ ! : i _ _ i _ ; i • , • ,. _ i i i

....+"_+"++""i +:""_'"_ ..........' ";:= )' Fr i' r 'i )i) .... _ _ _ + ....ir !--!-r .... i ;
o '""F'"i"'"_"'!........._+'"'+'-"_'"'_..........._...... _-'--!................................................ _ + _ +
o + + + + + _ .'+ + + + +

-_: ..........+ + +++'""P'"'f.........+""'ft"P'"+++++..... ++i+ _"'+'""+'""+..........+""+'""+'""+++++ ........('""+'"";'""++t:+.........

'0,00 1.50 3 50 6.00 1 Z.O0 I
TIME- SECS.

+.O0

AGAIN SAVOOI

....f....+.,...p............ L...L..i...J.........L...L.,.L..:...........................
: : ; : i i i E

.... _....+L+.+.L......... L,..+I.,..+L....; .......... ;.+++.+..+..++...._....... L,. L. • L.,..L.,,.I

.... i...,.L,+.._ .......... _....,L....L..+.L ......... +.+..,_...+.=..+.._....... i, ..._.... _,.'. ,,,

Zo : ' : i ! [ i i i i ) .....

i+i..........................................................+Ti....._u_ )ill i)i) I

_ :_ .....+_+.i++++f_.i..+...+.....)................................._+.__+_.+..........,+.++.+i.i._.... ):i +::.....)_).....L..).........L+.I....L..i....IIT21.12i1211)22211ili_

C_;OO 1,s0

....L..!....L+.i...

....L,...i....._...,_.....
t i _ +

....L....I.....L....; .....

....L..L..L+-L.

3

: : : : ! + + + ; ! ! + i + i + i i i
.... L.,.,L,.+.i...,.i ......... +...,.++....i,....L....l,....+,..z....i...../ ..........i.....;..,. +.....i ...... ++....}.....+....._ ....

........ ''4+''+''141+''''++'''''_'''IL'I'']+ + _ + .............. +''I''+I'" "'_'''" "_ .......... I ['4''_'" _1 "' r '_'+*I,'''+'''''f "''" +kI"" _ ...... _..+._....+++ 1._ ....

....i-++i-i.+l-++-fi-++-++i..........rr+-+.........r+++-i....

.O0 U,. 50 6 O0 7.50 I P. O0 SO ! ;. O0
TIME- _ECS.

CLUEG SRVOOI

....i.....i.....i....i...............i.....i.....i..........].....i.....i..;...+l...i.,..i...............i...i....i....i..-_........i.....i.+.,.)...)...+.l...i........... _..+................._..._+.i.....!........,.............._...i J

I++-!+)+i.........)ii!+!..............f+f+++)!!+!+++!_)_!_illl+.........+++lllpl++!l?lil_+l?t++..........i+++t+!++.........ll_i+.........+_!
o ..............+).........+++++....................+++++.......++++_++++++!+++.+..............++.+++I.........+..........+I+.++++_,+++,
=.I..................1..........+....................+.........+..+..+++++.+.++.+i..+!............+........................+.+.I........... +.................... !....... !-.++:.+:;
_oLoo:" .,+o ++'.oo+'+_;.+o 'Lo+o++++Lso++',Lo'o++,k+so++,koo ,_.+o +.oo

TIME- SECS.

: FIG 6.1.1 (i)



SER 760606

60R - BLRCK HRWK
FRUTOL - FIUTOROTFITION RECOVERT, LQRGE SPLIT,
70% XC IN 3 5EC, PlDRPT = -I

INT. F/C

XR+I 5.0569677 XB*l -5.6562_55 XC+! -.2350_E-1 XP+!
THETRB 0.3639957 VKT 79.996621 PHIB O. VTB
XNGE 33718.873 NPINTE 7.3990915 VC -2557.0983 WEIGHT
OMRMR I.I699999 NPMERS 99.97_205

3.508_96t
-11.7853_
16638.001

0° IdFDMND SlqVOOl

.... .c....!.-...i--...i -._..-i-..J .._-..-i .............. i .-i.-..-i ........ i., i, ..i .......... i ...................................... i- i.... ! ......... ; ......... !............... ;..-_- ......... _ ......... i.-.i .....

.,__. 222122222/12222222122222222 1211112.2211122212....2;;2212222.22222L2112;21122111212222.222221;;22222222222;(22;2122222222212222.221..22.22121222.12112.i;.222122.....i.li2:Li.2122.

.....i ill !i i-..i.-.ii,.-t...i,,--i...i----ii lii
=r_t_=--_-t-, '_;__ "_t:_ ........:t_--.."t t..-.r--t--..r........_.........t..-._..t..._---_--..-.='----t.-T.-.t-.-.r.-.r--.t-.,-_Ozoiii i! ...... _ ii .....i 'i :. i i iil _ _ i i 'i , iiii ........L!i !........i ! t..... _........._ i-t

u_ '0'.00 1.50 3.00 tJ 50 6 O0 7.50 9.00 1).50 12.00 13.50 !
...¢,

TIME- 5EC5.
;.00

o WFBG $RVO01
=

o --.-_....,_ .-_ ,.A........ _...,.b,,,.i,,..._, ......... i,....i....-_,...._ .......... i..._, i.... i ...... i .,i..,_ ......

I___ '-'_"_'---,"-_.........__-_-_........._--_ I; _ _ _

"°I_il-£Lii i i i_ i ; _ _ _ i....I i..i..Li....a_ ...... !.'-'-i'.-.,i'"'.i"..... _........._ _'-"_"-_....

OI.O0 .50 3.00 _.50 6.00 7
T IME-

i i _i

....T""_'l""'t ....

...._ iF"_

,5'O''g
SECS.

.....!.,...!,..!...,.!.........._._...+.._.........._...-+..-*..-i.........._....,_.-.-_.-.-_....

_!ii!
i ! ! i

[iiiii/illiiiii/iiiiii

'.o_o' ' , _.0o

0

_ .... i..,.i..i.,( .....

z _,.._..-.:--.._-.._......i.,...i..i.....i.....

_0.00 1.50 3

ONPRAT 5AVOOl

iiiii ;i_!,

iiii:
....l_ti!

ii!{ !!ii

].50 12.00 I

i.! _-¸

].50

0

c_

qo.oo

ONPREF SAVOOl

i_i-!'_!_l_i--_i-ii-ii"-i_ii -i_!i_i_ii_ii_!

::!iiiiiiilliiiii!iil.iiii.liilli.i
......:::i:.......i?ii::iI..... .i.i..i.i̧.!i..._i._

1.50

=.: .! ....... I. i. i ' i _ i _..!.... !..i..._...i ,.t...............!........_--:=.........
I

3.00 q. SO G.O0 7.50 g.o0 10.50
TIME- SEC_.

12.00

• !

13.50 15.00

FIG 6.1.1 (j)..



60A - BLACK HAWK
FRUTOL - AUTOROTATION RECOVERT, LARGE SPLIT, INT. F/C
7OZ XC IN 3 SEC, ADAPT = -1

XR+! 5.0569677 XB+t -5.6562_55 XC+I
THETRB 0.3639957 VKT 79.99662! PHIB
XNGE 3S718.873 NPINTE 7.3990915 VC
OMRHR 1.1699999 NPMERS 99o97_205

-.2350_E-! XP+I 3,508_
O. VYB -ll.78_
-2657.0983 NEIGHT 16638.0{

....._ ',",' i ......._"! i"-i ..........!'-"-i"-':"_'"l'"",""! ....... !..........i..'"i'"'i.................. .."'r'-

....!i" '_ 'I ........_'"'i"" ; " ; ""r" i" i"" _'"'i" r"ii "r"t I _-i '! ..........!- r">'r-t ....

.....L...i.....i...._ii ! ! I i i i ! I ! i i ! I i i i ! ! i i }iLJ"!i ........i.._...i....i ........i..._....... i....... £..i.....i.............i _ !ii _.:L

iii_ ii_! !!il !iil !iii ii;i
oo _ ...... _o.so _.oo _.sO

TIME- SECS.
_. O(

(D
o

°i
_J

0

_0

NGDACC SRVO01

.....i.--..i..-..i...-i........._...!....._.-._..........i._'"ti ......{...-_...i....i..........i..-..i....._...--i..........i--...i...i.....i...... '_''_'.'''_ '_'_

.....i'"!""["'i........TFT!TTT!i .........iT!! ..................!r ii ...............................ilii..............__..............."___ ..............__"..........__"•-'.....

........... i...._...._...i..........i""i""!'""i ...... _'""_""_"_ __'_"_ ...._"_"_; ........_''_'""_"";....
................ : : : ..... : : : : ....

..... ¢,....¢...*.¢,.--.¢.......... _.....:.-..._..-.._ ......... _.....¢-...-,...._ .......... _,....c .¢ ,_ ...... _..., _...,.,....._. ......... t'""!'""_"'"!"'"r';'"'":""T"7

,oo _ oo _.so _:oo _.so _,oo so _:.oo
TIME- SECS.

o NGDTL SRVOOI

o ...._.".._....._........:-...._._-.-_.....,...i...._.._.........._....._....._....._.........i'"_'"!'f .........!"r:_ ..........r"r"rr .........r"rr_ ......
m ....._.... __.............................................!_ .........___"_ ........................................................... i-..-.i---..i...i.......................

_ ....._...:-....1........... _-. -:....+...-_........i...i.._...._..........i....-i....._...._................................ i _ ! _ ............................... . .... : : : """_""_""_'""_........_'""_'"T-"_..... = : , :

....._'"'i'"!'""_.........._'"+'i! ........i'-!'"!""i .......!.._....i..i..._._.._....._..........._....._....._....._..'.._..._....i...._.....'....._...._...._....._ ............................ "

..... i..,.._..,..i.....i .......... _,....L...L...._ ........ ;....._....:,..._ ........ i...._._....._ ....... i.....|.--..L...._ ......... i.....i,,,.._.,..,_ ..... :=::

....._....._...._...._........._...._...._..._........_....._....._ ................ i....i....i.....i.........i_i_i_i_i_;_i_È_i_i_i._•_._'_•_i_"._ .....

¢ ,00 1.50 3 .50 6 .00 1 Z.O0 1_.50 _.0_
TIME- SECS.

0
o

(b

o

NGD SAVO01

i _ i i / _ i _i[ _ i i i i i :, i i i i i i i i i i i i i i i i i i i , i i i i i ,

....ii-!'-_- ........._-f-i--! ..........if-!! .........i!--!'_ .........i--i-!_ ........i-":'_'-_..........;'_"i_-........f-i-_---i........._-!! '-_..........i--_"-_-_..... .

ii ii i i ili ii ii ! ! i ii i ::;
ili iii! !ii;!!i!iI!iiil iii! iill i_ii _:!i: _!!....i"vT"___i!! '_ ..........__'![ : . l....i...i..i i....I i i.i i [.! i _ _ I i i i i _ ! i i iI'_ ! ........... r'_""T,}"rTi ........._""r_ ..........ii !-; ,! _}; ...... '-_T": .....

_"ir ........!!i __ _ ,.! '!I_ __i _.T....F..;.....!.....[..._.....i....i....i...-.r....;.....;..._....._..T..._...!....T....r.r....!`.!..r'_....,
I

;: i ..._..L

_-_!--_i...............!--i.........................!--_t!-i .........._-i!i-l........................,..........!-.-i....................i............_...........!-.--_...I...!--_---!---_......
i!ii!lii:.: _:: ,i i j!!iil i!_i i i!i I_:'_l_ i:ii! I .
,00 ].50 3.00 u,.50 6.00 7 .00 ID.SO 12.00 I_.SO IS.O'

TIME- SECS.

FIG 6.1.1 (k)



SER 760606

%.,

BOA - BLACK HAWK

FAUTOL - AUTOROTATION RECOVERT, LARGE SPLIT,70Z XC IN .5 SEC, ADAPT = -I INT. F/C

XR÷I _:05685_9 XB÷l -5.656_609 XC÷I -.23656E-!
THETRB 3639_75 VKT 79.998825 PHIB O.
XNGE 33718._72 NPINTE 7.3856667 VC -2657.167_0HRHR 1.1899999 NPHEAS 99.97_205

o -- ALT SAVOO2
..... 8_s_

....._.............._..........I L.L.L)........../ J !) i_ T-]]rT__---T_--.--
! I i ..... !.................... _ ............................. : ............. ! ..

i i i i i i i ........_! .................._"....................!................... i ..... i.. i i

_L_i,_i__l___?_-
,uo 1.so 3 oo _ so _._ i i

• • _. _ ._ ?.so o.oo to.so z

CJ

_=-

0
I--- ¢_

XP÷! 3.5085098
VYB -11.785136
HEIGHT 16638.000

SRVI21

i:iiiiiiiiiiiiiilIiiiiiiiiiiiiiiiiiiiiiiil/
..... f"i "'f"",'.-.._.-.+.-.._....i.. (

O0 . I S. O0

::i:i:iiiiit
• 00

C3

C3 _

__==
(DO"

Z
:l¢

O
C)

_'rg_

:_ '0

-- VKT SRVO02 .....

I i i : : , .

........................................................r.._...L.iq.. r i i i __i_-,.....,...........................:...._..i.!....._........,.........................._.....................L..L...L...L..L.

: - _ . : : " _., ., . ._

iii!i i_ i !i .........v_!'-! .........i.--..i....._..-..!.........i....-i.......'--..._..........................,..................._..............- ...... l -.._ " - .: _ _ _ :T _
• ""r...-......: ........ _...._ ................... _...._....._...._ ........ _ i...L .i

O0l 50 3 00
TIME- SEC$.

I).50 1

8RV121

;•O0

.....H,...-H.....

I).50 )0

SIMULATED AUTOROTATION RECOVERY

(LARGE SPLIT, FAST PULL)

FIG 6.1.2 (a)



SER 760606

60A - BLACK HANK
FAUTOL - AUTOROTATION RECOVERT. LARGE SPLIT.
7D_ XC IN .5 5EC, ADAPT = -1

XA+! 5.05685q9 XB+I -5.656q609
THETAB 0.3639_75 VKT 79.996625
XNGE 33718._72 NPINTE 7.3856667
OMRMR 1.1699999 NPMER$ 99.97_205

INT. F/C

XC+I -.23656E-t XP*t 3.5085098
PHIB O. VT@ -tl.785t36
VC -2657.167_ NEIGHT 16638.000

NZ

.....i...../.i.....i....,..,.-i.....i...,

' ,00 1.50 3.00 @'

SRVO02 ..... @R&_ 5Art21

T_-_.! { _ _ __T _-_.............i-_-_..i_,-__i _I_..............., .._.................i.../..L.i.........i...i...i.i.i._

_.!--.i...j.........i...............;..-_.._...._..-.._....i..-.._.....;...-_...............t _-__-_........_;_-"1''-_-_' ......

t..................._.............................,............................._..........i '; .........F'T' i"! ..........i..-.._--..i...-i..........Fi .--i.....i-...._
....i-..._....F.._........,.....!....-i....._........"_...i....i...,i........._ L,..L..i.,.L........I, L.,,L,,._..._.........._,,.,|,,..,...,.i.........i,...J-.._,....,......

....f...._..,.+...._........i....._..,.+...k.,.:.,-.i--.;.,,..i,-.._.-..i....,i....i,.,.i...-i.........i...,._...-i,-..i.....i ii i ,iiiitll ...........................................
,@0 s' OO ?.5o 9'.00 110._o t Z.oo 11.5o I i.oo

TIME- SECS.

P 5RVO02 ..... 5RV i 2 [
I=1

:-...i...i...-i....._..........i...._...i..i_.l_..i...L..L..i.....,...._....,...._'""']::i i I i i i ill i ' iii!: ...._i...-i.....:..i:.f..i:.:!:..:.!.:i..... .....................................................................................

.....L..i....L...I....... i ....i.....L_.i..........i.....L...i.....i.........L.J.....L...i.........i.....i..,..L....i........i.....i..,i....i ......i.....i.....i.....i..........L...i.....i.....i..........L...L...L...i..........L..i...,i....i ....
[

&,._ ,,.,..i..........i.-...i..............................,........................./l'........................,_..................................................................................: ,. , i.,...ii...........:i""_'""L"i_: _.........i.....;.....L..i!_ _ {.....
...............P"_........................._.............................I"....................................................................................................................................._....-!...i---i..........

• 00 1.50 .00 1t.50 I O0 7.50 9.00 D.50 1_.00 1_.50 1_.00
TIME- SECS.

cEo
nr-

o,g

To

0 SRVO02 ..... 5AV 12 l

.... i..-.._.....-:....._ ......... L....i.-..._.-..,_ .......... _ ....i-.._..-.-i .......... _....._...,.l.....i. ....... _-...._.....i...*.i ......... i...i,...._.....i.... I.....I.....L....L-.. i......... i....._.....i.....i ......... _--..._...J...._ .....

.....,'""[.........:.........!'"_..........;..........:""!"'='"'.."...............P"T'',.......d"'r'"T"_.........r""I'""='""_..........P'"r'""!"",..........!'""r'"t"";..........r'"'P'"P"'_.....

J ; " i = _ | _ i !

_ '-_ ÷!-_.-!-_-! :-!__ -!4 ! ! ! ! ! i J_id J_ !ill

-_i--! .........._..........................................f_ii i il........ii........................I.........................I!.................
' ' " .... .... 1 " " " ' _ ' ' " ' I ' ' _ " t .... _ .... ....

.00 1,50 ;00 11.50 6 ,50 @,00 10,50 12.00 1
TIME- _ECS.

..... i.,,._.....L.i.....

....L...L...ri..L

i _, _,._

..... _....._....._.....; .....

_.50 1 _, O0

R SRVO02 ..... 5RVI2!

_..... .......... _ _ I _ i i, i _........£..L_ I : , _ i _ .!:..i __i...Li...]i...i...Li
_o ...................!..........]..............._ ""T;" T"_..........i"T ;"_..........ii..............................'...................i...................!..............................i..............i_ .........._o ....-_.--.._--_&--_.....i....._.-..._..-.._-.-.[...--i.-.-i,..-._.....i.........._-i_+t*_-__l _....._....._....._....h._....._....._....._.4...._....._....._...._....._....._....._....._.....I....._...._....,....._....._

....!'"!.........!..........!"_"?"!..........i............._........:"__.............._""!...... _......!....I........!........._......_"-_"i'"__......................................
...... i..... _......... :'; ....... i .... _J ..... i_"!''_ .... _ _ ! ........... _.......................

_R-_ .........Ii1+-ViVI .........................t...............V!...I...i.IV_' .......!il-ii.v! ..........!..-Vi,! ........:!...i..i.!l._!i.!.!
-- -!-.F.-,V..! ........... _.'...i...._-...-! .......... ,..-.-F...!.-...i-...+....!.-.!...-i.;, -_ ..i. '..a. :-. ' , : 4-! ......... i--"i..'!."-;"-*'..':..,.!'._. : i .: !-.':- . .......... : ..... _.-..'

0.00 1.50 S.O0 q.50 6.00 7. S0 9.00 10.50 12.00 J3.50 15.00
TIME- _FCS.

FIG 6.1.2 (b)



G L-::_

SER 760606

60R - BLRCK HRWK
FRUTOL - RUTOROTRT]ON RECOVERT, LRRGE SPLIT, INT. F/C
70_ XC IN .5 5EC, RDRPT = -1

XR+l 5.05685_9 XB+I -5.656_609 XC+I
THETRB 0.3639_75 VKT 79.996625 PHIB
XNGE 33718._72 NPINTE 7.3856667 VC
OMRMR 1.1699999 NPMER$ 99.97_205

-.2365BE-I XP+I
O. VTB
-2657.167_ WEIGHT

3.5085098
-ll,785136
16638.000

B

LI_I

t'-_o
o

rr_"

=,

PHIB SRVO02 ..... @R$ f SRV12!

t i , i _ _ i ! t l i f'! i t ! i ! _'! 'i , ! ! _ ' , ! ! i F ! _ i....;..i.-..i.....i...L.id.d.U..id.-.i...i.........i.d.d.!.......i.d.!i .........i i.i.d.til.ii!.i.i.... .........i.........i............i..i....i.i.-!
....i.....it_.....f....h._....i...i...t.....t....H....t.+..._...!...|....!.....Li..i....r.i....... ......... .............i-_ .........i_ .........i i.......................i!...................F!-ii!-i
....t_i_i_k_i_i_i_!_i_`_i_i_F_i_i_'_%_i_i_k_t_i_+_i_k_f_i_i_ ........._...+.._....t-_-.._..--_....._....i.....f.-.+..._.--+.---i....I

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
....i..i_.i..........u.u.i...i.t_._....i...i..,..1.....!...i.¢.i....,L..!....._.._....i.........._.........u.!...t..............i..............i...............N .........i....i..........l....u¢.._.-i...i
....L.J.....i....._..............L...L...L...b..i.....}..........L...'...4.....L...L...L..I.....L...L...L...:.........L...:..........'.....}.................................................' '. ........L...'..............:...i....L.i ......

I i i i! i i ii i]ii i_ii
I I I '[ .... _ ............ I I '''1

O0 1.50 3.00 q 50 @ .50 9.00 1).50 1_.00 11.50 I
TIME- SECS.

;. O0

o THETRB 5RVO02 ..... SRVI21

=J

..... }''''l}'''''i'''''_iI I I_ i i i 1 i i i i t [ i [ i.......... i" " "''i'''''''''''i .......... {'''''{'''''''''''i ......... i'''''i'''''i''''i ........ _'''''b'''4'''''_!ii i !i......... i''" "_'''''I'''''_ ........ ":'''''_''''';'''''iIi { i.......... i'''''i'''''i'''''; i i.......... i"''''i'''' _"''d"ill ......... i''''':'''''i'''''iIi i i.....B I
,-, .....I"Y;_', _;_ [ii i_ _;-;.'_T_y?¢_T=_I_ :!g_I:;-_T__ ......_d!_ ..........!P!i .....

(_O ,..-._.....i--.-.:__'i --'............ .'?""_i'""i"_'"'_'i _ .'._--...'-'_'.'-i.....i_i _......... i.....i.....i.....i__ ] ] ......... i.-...i-....i., i!.......... i .......... i--.-.i ........ _i'"'i"'"i ............... i-..-.i.-...i ................_ i.....i.....i-...i_ .......... i.--..i] ...i----.i! .....-- • _';';, i J i i I i i J i Fi i i i'"t J,,i )i I ! ', )J ; ] i ! j ! ] , i _ ! ! _ ] t i _" ! i

_:" _i.,.,.L..L..[...........,,..i-.M..........L..L....L..i...,.L..L..:,....L.,i....,]..,..i..,,.t...,i.,...i..........i....L..i.....i..........i.....L.,L..i..........i....,L,.,.U..i.........i.....L..i...i.........i...,i.....k.i
LLI ' [ i ..... [ : : | : ' : i [ ' ' " : I "

"-B ..........!..........i............................................................................7 ....................................................................'...........................................................................

TIME- SECS.

C_
0

hl

en °

PSI B BRVO02 ..... SRV 121

.....L....L...4...--, .....

.... &..,,'.....i.,..." .....

0'0' ' '

..... i.....i.,...i.-..-i-:.,..i.....i...,._...,.i .....
! i i i : : : :

_ . . ..... : : ; :....._...,'-'","---,.--.-,........t-.",:-...:-"-.r....
_.!_ _- _ t-_

[iii! il!i
......,...........,..............?......................

,_ ':': ,,-r-tt_ .....

L_}}il'''_''''_''''_'''''u''''!''''_'''''_''''':'''-i_ , _ "30; i i }_.....

i ! } i i ! i _ ! ; i !

. .
TIME- 5EC_.

-T-] i _ i ! i i i i i i "T-T_--T"

i;ii_;?;i;I.....___' ............."!._,_"t7Tt!+Hi!Hi,:,,.t.- t:-........_;]T;!;;!£1.........rr;_t]T..t_;''''iiii...............

.................................H....H..I.-..H-!...!.......f....if.i.....

.....:.....:..:.._..........f....H....F.I..H...H........u..i...i.!.........

.....H.!i..,.i.i.t.t_.,.,,_,_.................. ....
' _ 1!.00 I .50 1.0 _.00

(.J

BCOD05 SRVO02 5RVI21

T--C
....?d.................

..I.i..i-+d

....i..i..i...._.....
ii!i

....i'!f"P

3.00

_-T-i ' -TT- .......... T-TT-]T-T--T'-T-' _ _ i : : i"- [ _ _ _ _ [ -........................:"_...........................................I....................I"'J...i..........i.........._....._....._..M....I.....t..._.....i.....i..........L..i.....i.....i..........i.....i...,i....._.....
.......................................i...i ! ! ! .....i._.!...J.....i..........L..i..-i....J..........,.....L..j.........L.J.........,..........,........i i !..
: i _ : i i i ! ! _ i _ ! i i i ! I i I

....;.........i..................iit..........ti......;_;_L;;;_.....................;2!!2i;!!!..........!HTI !i !!!
i 1 : i ! _ ili ii t ! i i _ i _ i I

........................................ i.......... ;........... ] ........ •....... i' ........ i"': !"'"{ .............. ]!'i 1"!'"";"i T"'? T"'"!T ..... ! .......... ! '

...................................................................................I .........i..........I...............i iFi .........p i..........ii .................i_ _

....i..........r.+.-'-i .........................!.-..k..+.-..i....!...i...........i : ,_ i---i..........',..........i-.!-i ..............................ii_iI .....!" ...... !

TIME- SECS.

FIG 6.1.2 (c)



SER 760606

ISOA - BLRCK HAWK
FRUTOL - RUTOROTRTION RECOVERY, LRRGE SPLIT.
707. XC IN .5 SEC, RDRPT = -!

I NT. F/C

XR÷I 5.0S68599 XB+! -5,656_609
THETRB 0.3639_75 VKT 79.996625
XNGE 33718._72 NPINTE 7.3856667
OMRHR 1.1699999 NPMERS 99,97_205

XC+! -.23656E-!
PMIB O.
VC -2657.167_

x

..... Gas6

........ riT ! i"'"_'""!"'!""! ...... ! _ i ! ........... I' . . . I..... _.....L....i ...._..... " " ' "
_'_ iili ....

XP+! 3.5085098
VYB -11.785136
WEIGHT 16638.000

SRVI2I

, O0 ! , 50 3, O0 U, O0 7 iO
TIME- SEC5.

o
o XBPC SRVO02 ..... SQVl2I
o

.....i.....Pi.....i..........!....i.i..i..........i....i...........:........................:......:.:.....i_:]::!:___ .....!..........i .; _ , _ ,

_......_...........`....._.._......_................._......._.......i.._.i....._....._._..!..`_!...._....;.....!.....!...............P.i..............,..I.........................I.......,-,-..,...........i..,,-....... _'_
_....._.....¢....._....._....._....._.`._._....F.._h::_...._....._..4...4....._.....p..p._.....p._....i....._.....p.;.`_....p_..._.4..._....._..4...4..4....._....._.._.`._.i.....;.....i..4. iii_l

x .....................................' ........................................................... : : _l!i i iii !_ ! ' ....

° i i i i i i i ! '!"]]'i ...... F7fTTFii] ] iI!;ITTTTT!]Ti _ _ ; _ !
.oo _.so 3.00 _ .so _.so _.oo

TIME- 5ECS.

0

g

XCPC SRVOO2 ..... SRV 121

T i- i

....._""_'--'-i-'-"i .......... i"-..i".-.i-"-.i .....

..... i.---_.....L...i .......... _....._....._.....i .....

....._"_"'+'"'_.........._i"_"_ ....

_ii_"i'""_'"'iiiiiiiiiiiiill .......... ;.....i.----_..-.._ ....

.00 1.50 3

..... .................. .........Z
.........i.............ii .....................-........ ...........................i...................

.....ii[i .........!TFY.iTYi ..........iiT! ........iT!iliT[] .....]i!i .........iTii .....

.....i.....i.....i....i.,...].....i.....i...,i.....i..........L....i....i...i.........i...4...4..4........._.....i.....i.............;....-.i....-;......;........."...._.•4...._........_..;....q..._.....

.....LLi"il"L"iLi"_ii! _!! ...L.i....i..i.i....!...!! li"Lli"l!i I'i"iLi ...i.....i....

.oo _,so s ,so 9 " ' ' ' _s.oo
TIME- SECS.

o XPPC SRVO02 ..... SRV121
o
c3.

--'_'7"_i_--..i"4----i.4..........i'4"""!-"--i......i.....i.....i.....i.....[iiii]i_Zii,i.;.7!i_TI]2iI._Z]IIII_;.-.]_]7111;.ZII]_]_Z[_EZ_i--iii[]ii_i.iiT]i.i;ii.ill
.....__........."'_!_'4..........i..........!'4..............................i''Pi"!'"i'"'ii"'i..........1'4...................,4..........!'4"-'.Ii..................i"'_............_':"'-

,_ ....._.... _........... i .......... ;.....,....£..../.....,.....;.....L....b...._.....'....L... ;....._ .......... ,.... ;....... . _ .. ;...;..i.... _........ _....._..../... ;. i.. ;..; ....; ....,....I....i....._ ................ ; ....;.. ; .......

".. -...q .......... !--..!.....!.--..!....-l.....;.---._--..-i.----! .... _..!.--.._......_I_ ............ ! ......... ;.......... !..-.! .......... !''I .......... i.....!...-._ .......... !-.,'.!-...-!.....! .......... !-.' "!.. '!..." : I.....;...!...--!- ;..-'!

_." _-i i I _]-- i-_--:-i_-%T-_" T--T-':-' _ ' _ ....
............._........._.........7"__"-_ .............;............:; ......... ' i .

x ....i'""i ::' : ..... i"i .........i"i .........i ! i i i '_ : _ i ; : ""i ..... _ i '__" i " _ i _ Y_"_ '." "_'"i "
: I .I..... i.....L....i........ _ .i. :: !,. ;. i....i...i..r...L.., i....i.....i.....l..._..,,i...i.: ; ; -o ........"T"I".TT.",.."" ...... :, _!'. : ::;.- _: ! ._]"T__!! _ i:_ _.

"'"'_'""!'"-!'""!:_ ........... i'""!"'"!'""!:: . :........._ .!"'"!'""!'""!'""!'""!':. : '!'"" !." !: .......I : : _ " ;" :"': ........" iI "":" "'!. ......: ;'" "'!'""_'""!"",: : :!'" ,; '_'" :" "! "'"! ..... : ! ;' "'"

4 ,QO 1.50 3.00 g.50 6.00 7.50 g. QO 10.50 12.00 13.S0 15.00
TIME- SECS.

FIG 6.1.2 (d)



i (

SER 760606

60A - BLACK HANK
FRUTOL - RUTOROTRTION RECOVERT,
70% XC IN .5 5EC, RDRPT = -I

LRRGE SPLIT, INT. F/C

,. .. :

XR÷I 5,05685_9 XB÷I ;_ 656_609 XC+I -.23656E-1 XP+I 3.5085098THETRB 0.3639_75 VKT .oZ996625 PHIB O. VTB -11.785t36
XNGE 33718._72 NPINTE 7.3856667 VC -2657.167_ HEIGHT 16638.000
OMRMR 1.1699999 NPMERS 99.97_205

0
0

x

tv-_o,=,
i..- 0")

h

o

,-o.

-r i0

QHBMR SRVO02 ..... _AS_ SRVI21

...._'""t'"i"_ .....

....i-....i--._--..i.....

oo 1

c)

tr

tr

C3,

tool

OMR. MR 5RVO02 .....

....L...i.....i.....L...! ,...i.....i.....i..i .....L..._..........i..........i.............................!,....i.'..!.........!...'.!.....i'.-..i..........i....-i-.-..i....-!.....

....i...!.i...L..:._..i...i..._.....L..i..._....!........._........i.i........._,i-;..................14.........i.,..i...i...i.....
....i.....L...i.....i..............i...Q,._....L..L..i,....i.....L.._....L.i-i.....l...._....}...:...._..L.._.....L..}....._...........L..i....;....Z...,

_"iI|_@_r'i'i:_ ....j -F_7"_r'i'"FT-TWF..-r-71_-]-T-rT-_'! - i--..._-_ -[-!-!T l

....i....... _ _...................: _ , i ........._ _._........, :i........:i"'i_..._.,_,..... i.:...i:.i...._:, . i.:..i.: i.....i., .... :i ..i:......: L.,.,....,..,.,....._.....,.....,

...._....11{tL..i......................................................L.._.....i.....i...._.....L..._.....i....._....._,....I....i.....__..i...._..........i.,_L.i....,..................................

i _! ! I i _ _ _ _ i i i, i i .i / ! i! _/ i _ _ i i _ i ,iiii]
,00 1.50 3.00 _.50 6.00 "/.50 9.00 1 ).SO 1

TIME- 5ECS.

5RV121

i T--_'-_F-"T-"T"_-....

........ i.,...i.....i...i ....

....t'"_'""!"! ....

....!'"'i'""h't"

....!.-...i-....!.,.i....

!. O0 I i.00

o N2RFE 5RVOO2 5RVIEI

.......... ....................................!..............................i iii iiii ..........i i! i I i iiili_i.!..........i..........i.!__..[__iHi .........._I.........,: .....,_.'4i ...... , , __., :, ,
'_l _ _ i__"! i _ I i i i i i i i ' i i ; i .....r; ..........:.........._.................._..........r-" ............._ ....... :; ',

n'- ................,.....,_,"..,_. _ ........._..,.i,..+...t...._.................. : .......... _ _........._'-''_'""i.......! !" "! 'i'" 't"" ': i" "i-" :' "T .... !" :' ....

='o .............................................i-I .................................._-ii ..... i_ _ I 1 :' ;' I
q i!_ ..........._,_!_ F!!!T!_;I_ ". '. : _..... : ...........' "i '._:i; :..... : _ _i ............
_o%6 _._o 3.oo _._o _.oo _._o _.oo _o._o _.oo _.so _s.oo

TIME- 3EC3.

FIG 6.1.2 (e)



SER 760606

60R - BLRCK HRBK
FRUTOL - RUTOROTRTION RECOVERT. LRRGE SPLIT,
70Z XC IN .5 TEC, RDRPT = -!

XR+! 5.05685_9 XB+I -5.B56_609
THETRB 0.3639_75 VKT 79,996625
XNGE 33718._72 NPINTE 7.3856667
OMRMR 1.IB99999 NPMERS 99.97_205

INT. FIC

XC+] -.23656E-] XP+! 3.5085098
PHIB O. VTB -I1.785136
VC -2657.]67_ HEIGHT 16638.000

C)
o

L...Li...i..i........i....L..i...!.....
u.J ....--.-.i.....-:".-..,:.-...-....,:.-_
"-'o° L..i....i....i...._....

! i i i

I,--- . _-...._.-...i ...._-...........................
o i ! i i

10 0 ,50

THETTR

.....i+i4

iili
.....i" '!'"'T""::.....
..... L... _., ",..,L ....

.00

SRVO02

i)ii:_-T-...........................!" !" "i "'"i.....

....;.i_..._.i..............
!i!iuJii;!

....._...-(.-...{.....( .........t ;_....i....-_.....,{......

....._.....?....,_..,,, .......... 1_,..1.-..!.....? .....

,i i i i !_i i !,_o 6 o'o

%
TIME- SECS.

o
=e

_- °,

._J

0

%

o PRS SRVOO2 SRV 121

o

.... ....liii I'_':_ ; i i _ i _ i i ::_ :,i _ I :::_:_; ; ) i : : i ! i i _ii-:i::_° i"'° !!!! i!!i !i ! iiI.i !if!!!! !! iiiii l:i !t i
:. ; i _ i i : i _ _ i _ ; : i L : ; : . t :. i [ [ . ! i : : • i :

.....r-mr---_ ..........t----_-r_ ........] :.-.!. ..-..-_....-_-_-_---..r",- ,_.':; :: ,r".._--_ .........;r_rl! _ _t '. ""': -r t ! ":: "*o ....L...-....L...i.....[....L...L...L.i..........i.. i...L.,i. ;..J..4....i;.. i. i.i.. i. J..,...].....L...L...!.....,.....L...L...J....J....I....I..i.i i. I. i ..:...i.....i..;. ! _ ]..._ :

_Loo : _'._0 _too ,% _._o _._o _.oo _b._o _.oo ,_.so ,s.oo
TIME- SECS.

FIG 6.1.2 (f)



F_ f, _-

SER 760606

60A - BLACK HAHK
FRUTOL - RUTOROTRT[ON RECOVERY. LPlRGE SPLIT, INT. F/C
70Z XC IN .5 SEC, ADAPT = -I

XR÷I 5.05685_9 XB+I -5.656_609 XC+l -.23656E-1
THETRB 0.3639_75 VKT 79.996625 PHIB O.
XNGE 33718._72 NPINTE 7.3856667 VC -2657.167_
OMRMR 1.1699999 NPMERS 99.974205

XP+I 3.5085098
VFB -11.785136
HEIGHT 16638.000

0
o

x

we;
t--=P

G.

0

QPTEI SRVOD2 ..... 6_$6 SRVI21

 iili!i i ii
• oo 1 50 3

• '""""; T"_ v'";'" _........":"i '_........!"!'""! ! .........i'""i" i "i........i'" i '_ ...... ".:"'." "T'"-_.........T""T"! "! ......

iiiliiilill ....'"'........' ...............' ......
i 4i+ii!i=i . .............rrrrrirrrl:ir__ ....... i...............i........fi-i..........ti............i.........i]

oo q'.so s'.oo 1 50 e.oo l_.so 1_.oo 13.so i
TIME- SECS.

;. O0

;.00

c_
C_

c3

C)
o

_c_
c.0co
z
(..J
Q._

PCNGC

....H_ +i+i ....

O0 ! 50 3

SRVO02 ..... SRVI2[

.... i,.4 ....i,,,,,i .......... _....,i,....[.,..._ .....

,,_...i....w-...;.,-''"'_''I T'""I..........1"""_'"'T""_"'"1""': "'":'"".?""[.........T'"TT"'! .....
.........._._--..._........._....i.4.4..........i.....l.....i...-]..........i.....!....i-.--.!.....,.....i.--..!-....i....i....
.....,...._...,....._.........p.i....i....i........_-4.....F..i........p.i.....i..4........pi.-.-_.-..-i.-._ i _ i _ _ _ _ __ '

i ! i i ; _ ! ;

.....-.....i.....,....._..........,............._....._.........,.....,....._.....,.........__':" ........rrrr ......... _,... i.• ;"-'-_ ......... _ • i...,4-.. _..... _ i !

._0 _ _ _,o_'_',_.i__,_.0__,
TIME- SECS.

_. O0

o XNGDTE SRVO02 SRVI21

_ ..._..._....i...i...t..._....i.i....i._..i-i.-i:_-_:_.,t:;-_;:........,>...._..!....,..........i...._...i....,.....:.i.._...!:...._........!.! .Y,..I.i..H...i]
...-_J_._....i...._..4...:4...{....{.4..:...i... i.. I..i ..i...i.....i.....,4.....!.....!....k+..i....-....!.....i..........!.4....i.....i..............!.........i...t...i.-.-.i-..i-.-i..t

_, " i,,i ; i i ].!...L..'..i _. .. i..i .i ! ..i i i;.i i ! i i i ._....i...+.{....

"--'=''; i i i I i i i i_.! ,,'_ i _ ! i ; i -- I i i ! i ]
....ii ..........!+i ..........!.........._i]"_i_ii i '! ......'. ! _ i 1iii! ........i!i 'i ..........i_ii ..............! !.............._ ii ] !

_=_.-.!-.-.!.--..!.....!......'.-.........!.....i....!..4.........!4 ..........'_.............i. i....!...!....t...._'!_itiii!4+__:;'+ -_--i...._-...i....!.-.!..+--!--_..!=,, ---:_ _ -i.--L: _ _4 =i : _ i : • _ , __ _ i i _ 1: _ _ i _ : i ' i _ _ : : _ i
x 0.00 1.50 3,00 [t.50 6'.00 7.50 9.00 10.50 12.00 13.50 15.00

TIME- BEC5.

FIG 6.1.2 (g)



i _- ;.

SER 760606

't

60R - BLRCK HRNK
FRUTOL - RUTOROTRT]ON RECOVERT, LRRGE SPLIT, INT. F/C
70Z XC IN .5 5EC, RDRPT = -I

XR÷I 5.05685_9 XB+l -5.656_60g XC+I
THETRB 0.3639_75 VKT 79.996625 PHIB
XNGE 33718._72 NPINTE 7.3856667 VC
OMRMR 1.1699999 NPMERS 99.97_205

-.23656E-1
O.
-2657.167_

XP+I 3.5085098
VTB -11.785136
WEIGHT 16638.000

0
0

.J

IJ.Io

WFCE SRVO02 ..... 9_S_ SgVI21

.....G.k..._,.d....._..!..d....M.k

/_:p'!!!!
"i i _ i

..... _...._....._....=._.....f .!...!.....f ....

..... t...._V_-= ......... _.. ,...=...., ......

.....L...._..,..£..,..:......

_1i_i
.00 1,50 3

...._..4....i..._........_...._....i.....i........i.-i..i..M....__ZiZLZZ ZZ T Z'_?_Z_Z_Z

...._...._...._...._........_....._...._..._........._._...__.. i _ _ i "_-?-
....L..,.._..,._...._........._..-_....!.--.!........._,..i....i...!..-! i i i : i i i i...._"'_"'s'"'_.........""t'"".."_ ........._"-t'"F"_ ....
....._.,..._...._...._........_.....z...."..............._.........._............. ",....L....L...i.........L...i.....L.._.........._..._._.,..._........._...._...._...._.....

oo ,_'so s'oo 7 so e'.oo _5.so tz.oo _.so _;.oo
TIME- 5ECS.

oo RMODE SgVO02

...._...,L...,L,,..L........I...._.....L...._.........._...._....L...,L.........L.,.,L....L...._........L,...L....L..,._.........................i...._...._...;,.._........L...._..,.L...,_........_....L....L...._........._....L..._.,..L...._

....__"_!i!!tii___i!........_....'_+._........._..-._.-.._---.'............_...._.._...._.-.._....._...._,,,_........_.--._...-,--.-'........................,...................:
.......................................................................L...._....L....L......._....L....L....L..,

........................_....,..1......................................_..............................l ..............................................t...................._..............................................................................

= .... ......... i.--_....s-.._.........._...._...._....L....,...._....._...._...._...._...._..._....._....,........_..._...._...._...,...._...._.4.._.....

,rYrrJ_t__lrTF_ .........N"_tJ_Y_I ........._r:_ .........YY_!J_YIi ....iyyyJriir ....
o""f"i .........._'t_i .........................._.............._"_..............._t_ ................................t""t_ ........._t'tF'""_ ..........._..................._t"t"I'"t ........._...........
_-r!-y! ..........yrr_ .........!ty! .........!yti .........._ii_ .........t-?tt.........!hit .........hri!TyhtPTh_iy_

• ' " r ................ i ............
oo I,so 3,o0 q ,oo _ _o _ )0 ).So z_.oo z_.SO z_.oo

TIME- SECS.

IHMUSE

.....H..k.-i....

_...._....u.u._...._;:;::;;i::£:i;;;;..._...._..,...._,,.,....
"r" ""_."'"f'"f'"'i........!'""f"'f""!'""P'"!'"i'"'1'""f....

0 '"'_"'"i'""i'""i.........i"'"i'""_'"'i..........., _'"'!'""i"''''_.....

°0.oo _.so 3.00

SRVI21

FIG 6.1.2 (h)



_0_.

SER 760606

60R - BLRCK HRHK
FRUTOL - RUTOROTRT]ON RECOVERr, LRRGE SPLIT, INT. F/C
70Z XC IN ,5 SEC, RDRPT = -1

+I 5.05685_9 XB+I -5.656_609 XC+I -.23656E-! XP+t 3.5085098
HETRB 0.3639_75 VKT 79.996625 PHIB O. Y_B -l|.785156

XNGE 33718._72 NP[NTE 7,_B56667 VC -2657.167_ HEIGHT 16638.000
OMRHR [.[699999 NPHER$ 99.97_205

o TI_SHER SRVO02¢3

¢3

....".:""?'""..'""'...........T'"'-'"'-.':'"'_.........._"-.'_...'_....._..........=.-..._.-..._....e........._" "_'""_'"'_........._'"'_'"'_"....................................I _""_ .......................:"'"':"'"';".......G"'_"':"'"'_........!...i...i....i...!...i....i...i....i.+.i.....G.i..........i.....i....i.!.,i..;i.!........j..!_i....i......._.!..._...i..i.....i.i....i....i.........il...i.i.........Li...i....i.....

- ii i iiii iiiiliiii ii [ i I ii f

...._,.--.L...... i...,._..,,.'....i..........&.,.,_..,..;.....L........_....._...._...,_i........._....,_.....i,,._........._.,.,_..,.._....._.........! _-...._..,,._-...,i..............I........L.,.._,...._....._.........J...._.....i-..-_.....i.........L....I..,..L.,-i....

-o,oo _ ,o0 _.so Lso _.oo _.so
TIHE- SECS.

00

0 NOOTDC SRVO02
0

_,: { i i gN i i I I ! I i I I ! i i il i i [ i ! i i ili i _ i , i i [ I i i I i i

.... _"'T ......... . ........J_IT'"'T""T ........ _'"'T""T ''''_ ............ _'""T"", ........ ?'"_"'_'"I .......... _'"'_ .................... _'"'_ ............ _"'"_""_'"'_ ........ _"'"_'"'_""_'"_""_'"_""_''_ ........"'"'_'"'¢"'"_..... _""_'"'_........._'"'*""_'"'_........f'"t'"'t""t........_'"'_'"'_"'_......._"'""""_""_ ......._'"'_"'_'"'"......._'"'_'"'_'"'_......._"'_'"'_.............__'"_"_"

• ""_'"'_'"'_'"?........._""_ ......?'"" ............ _'"_........._':"_"'_"'_:.......e'"'e'_"_'"'e'"'l"'"_'""t'"_t'"'_""i"'"_'""_'*"_'"'_'"'I"'"_"'"_'""?'"'! ........._'""?""? ....

0 _0 1,50 3 ,OO 7 _0 9 00 II
TIHE- SECS.

_. O0

o
o

..Z-

zo

cE

g

AGA!N SAVO02

:::'_"__" _!_! ;_!ii;i.....i;i!!;;;Iii!...;ii'_"_ '_"_ ""_ _"_...._'"'_'""_""i........i'"i'""_'"'_.............................................................................._'"'i'""i'""!........i'""f'"_'""i.........i'""_'"_"'"!........:"!"_'"'i.....

.... ...._..-.._.,..L...._.........._..-..=,.*.-:.....i..........;...-[.....[.,_..........t-...-L.-.L.........J...._....i..,,._....i........i..-..k....L....i.......i..,..i..-..L..._........._....._...L....L....

mr___t_:__ti .............!..........I ............ ...................... L...._...,.L.,.,_.......!.....b..._...._........L,..,_,..,.L.,..£........._....i...,._....._....
...._!_-_.... i_ii

_....!.....!.....!...._......._....b..i.....!.....J....!.....F..!....i.......;.._.._....i..........!.....!.....i....._........ ,..._....._....._....._.........L.,.._..,,._...i........._..._.._....._._...;...._,._...

ZZIL;IZI;I,' .... ' ;;;;; ZII
_._i_....i-??i.....

,00 ,50 3 .00 7
TIHE- IECS.

_. O0

CLUEG SRVO02
=o

: ....Li..L..i.....i......i.....!...L..L..._..L...L....L..._.....J L i..L.;:...[L..._....i.....".........t i.....L...!.....L.........L...i....i.....i......J ...L..L....i......i.....L..ii....]...i..,i_:..i....L....I

_o. _ _.___o .;..L..i...._....i..;.ZZZZ.;.;..;ZZ..iZZZZ..i__..Z....-....i....i........._....L..I.....__ , :I : , _ _ I _ _ _ _ I __._.....:....i........._...._...._.....:,........:....L....L..L........I !_i__.........I _ _ _ _ ___;_......._; '_....!
_o i _l! i I I i I i _ i _ i _ i ; i i ! i i i i i _ i ] _ iI J ! i _ i J.i _ i ! i ; i ;

...._!: ....................I !T} .........i...............f.........':it_.,'_':t t,?ti "t'tt!i'!r_ '_........[ t?_. !' : _......t....t t • t!- -_ " " _ _..:-!......... _...._...........}!_.."_..........t:"t ........_ t-i_ _.........t i__ '__ : 1I...................................,......... .....................................................:.............
_, ....._--.--i::........._._I _ _ _, _ s _ i. i _ i,i.....!....;-.-.-_.--..f..,._-...._-...4-_...J...:..-_-..i--_; ! , . : _;:"_"*'"4'""J"'_'""_'"i'"i.... ..........[- _-.-.._..-.._.-..;...................._...i..-.-_-...-_-....,-..-._.--i-..i__ i: _''I "............_.....

o.0o . ._0 3.00 _._0 8.00 7.so 9'.OO Ib.So 1_.o0 13.SO 1_.o0
TIME- SECS.

FIG 6.1.2 (i)



SER 760606

60R - BLRCK HRHK

FRUTOL - RUTOROTRT]ON RECOVERT LRRGE SPLIT, INT. F/C70Z XC IN .5 SEC. RDRPT = -I "

XR+I 5.05685_9 XB+! -5.656%60g XC*I
THETRB 0.3639_75 VKT 79.996625 PHIB
XNGE 33718._72 NPINTE 7.5856667 VC
ONRI41_ 1.1699999 NPHER5 99.97_205

_.25656E-1 XP÷] 3.508509t,
• VTB -11.7851'-

-2657.167q HEIGHT 16638.00[,

HFDNND 5RVO02

_[_" .... I T. ........ _....W...----..i........_ ;--._ r..r;_i? t.............f--..f--.._..[.._...-!......:.._......._.L--:....'......._...._....L.i _

__ _;i_i_;!_;!__;;;i_!_i_!...._!___:_!_i:: i_::i:_:ii:!::i_i_
• a oo _so 6oo _sb .oo ,_oSo d i i :

TIHE- SECS. • _.oo Is.so I_.oo

HFBG SRVOD2

:;i!-i--i...._-!-t-!_ '-i--i--i-I........!-.i-.i4t7-!+ 7-.i.-.i-.;:i::i::i::i::f::i::i::i;:i::::i::!::i::i::!::iI!i _"_-r_, ____I.._.._..-._...-_........_.-._...._..-._.-.._............._...._........._.:_................._._._._.I.._!..._....::..............:.,.........:' ,:" ii, .oo,,=__
Z I0

0

o DNPRRT SRVO02

--' ¢ i I i" ' " "! ! i i I i i ! _ "I"_"'---_'- -_--:" i ": : i'i i ' " " i ' i Ji i ii ' i ...... i _ !i ! I

::::::::::::::::::::::::::::::::::::::::::::::::::"_iii .........!?ii ........Hi--i........,-,.....,.....,......., _: _ __..._....._..........,...........,....._.........:....._....._...._....
.........i'"i""i ............... !'"'i..... ..4....;.....L..._.........i....L....i....._.........L....i...i...i..........L. L. !..._..... ! ! .. [ !

.... ._'"'i""" ._'"'_ ........ i'"'- _'..,,_-,...i .......... _ ....... _ ........... _ _ : i _ _ !

z .._...._....,..._..............-_"_ ..L._ i iiii:i
I=_ _ _ : i i _ _ ! _ i :. i T"T7'"_ .........i !"."'. .....

0 _ _ ! _ / : I : ; ; : : iI%ll : : : " " " "

'0'.00 _.50 3 O0 _l 50 6.00 "/
TIME- SECS. 0o

0

¢;

DNPREF SRVO02

:::::::::::::::::::::::::::::::::::::::::::::::l;i.!!...!i!...!._i_...i-i_iili_ii.,-.._....i.........--..._........._.....,.i....!............._,_-_I.-_....._.........._......._..--_.-.-_.-.._.....
i_ii.......!!..........._.........!-.-.i....._.-.-_........._...._................_!.+..i....i.........._.........i......._.....;....._...._.........._....;.....-...._..._......'.!_i.....

i....-._...._....-....L...'....I.....':.....Li i i i I i I _ ! _ _ _ _ ; i I I ; : i I J _ ] _ i_ ......!--!.........f--i-_iill>-i-..i--.ii:iii!iii:iiiiiiII_I.iiiii:lii.li.i.liiiiiii:ili;illiil;ii:;iiTii;il;iViiiil;iii:iIiiii.iii.iiiiiii?i::ii?.i:..iiilti!?iiil;iiiiiill1
i...-.!-..-i..-.f---.I---.!--.!....v.!.........!....L..i...i....._..i.....i....!..i...!...i....i....L..i....l....i....i.....L.!...l....-....i.....;.....i....li i i i __ i _ ii-ii-!-H,

,oo ,._o:--_.o__'_:_-T-_,.oo"_,'._iL''0!0;'' ',C;_"'iil;O_';,ii_ oo
TIME- Scc_.

FIG 6.1.2 (j)



o C,!,'

SER 760606

60R - BLRCK HRWK
FRUTOL - RUTOROTRT[ON RECOVERT, LRRGE SPLIT, INT. F/C
70Z XC IN .5 SEC, RDRPT = -1

XR+I 5.05685_9 XB+I -5.656_609 XC+I -.23656E-1 XP÷I 3.50850
THETRB 0.3639_75 VKT 79.996625 PH[B O. VT8 -11.7B5
"'IGE 33718._72 NPINTE 7.3856667 VC -2657.167q HEIGHT 16638.0

IRMR 1.[699999 NPHER5 99.97q20S

r.1
O'J

t-I

>

8
g
Z

o
0

o

==

?,

NGDGOV SRVO02

t t t

.....".:'""T'"T""!.....

_T ....

l : : :

....TTTi.....
O0

"" i :. z i ! i......r i ......... i ! i ..........] _ ; i ....... :: i i i ; i i imJ.....i L...i....i.....i.....i ..........i.....i.....L..; i.. !....i...! !....i...i.... i .i ..i...i...i l.....i....._..! i....L...I....L...{.., i.. L....'....L
.....i.....L..J.....i.........i.....L...i....i....... L....L...i...i.. I. .i.i..L..." ....... ."...i....i.... i......... _....i...i. _ ..... i.... L. J.. :. _.. i...L ..i....L.._. i....L....

.....i..-..f..-.!.....i-.........l....i.-...i....._........ i-....i..-..i -! ........ i----i--...f-....i-........ !-....!.....f....f....... f... !.....f.. i.... i. !....i....i-..... i-....i....-!--..-_........ ,h.-i-...-f--..!'.....

...t..t.¢.-t.........t--t-!-t.........t-iii ..........tit-t ........t__f .......iti--i ........t..F.i.i........tttt ......tp!-t .....

.........itii.............i!TI.........._! i i i"'_"_ii. i li_ ...................................._ili _,_"_' "__ ! i i _,'" '" _:_"!i!i_; .........i iii ......
,.so _.oo . ,oo _so . oo io.so !_.oo _.so

TIME- SECS.
_QO,"

C)
r.=l
r._

i-I

,9

o NGDRCC SRVO02
0

_..4....ii i i ! t i i [ i t ! i i i [ i i ! ! t i i ii;........L.4....i....._........ I....;....M._........._.....;....;...i........._....L...L...._.........k.4...._....;!! ! ! [ ! i ! ! t [ i i i . i ! i i [ i i i i........_..._....i. i ........ _..._...M; ....... _...¢...._..-_........L..._.-..;..._....

"...._....i.....i.,..i........i...i....i...i........i.....i....i...i.........1i,.i.....i...i....'...i.....i.,...L..i..........i....,i....i.....i.........k.L.._...i..l....i....i...i...i.......i...i.....ii.........i..._....i....i....
! i i : " i i i ! i _ i /i iil i i i i i i i i i i i i i i ! i i i i i i i i i

o__..i._.¢ ........_..._.....;.._..l.,.._..._....i....._........._...._...._...._...L.._.....;...._..._.........._..i..i....._........._..._.._._....L!..i...4...._....
RI _.. i_. _ i ! ! ! i _ ! i ! ! ! ! ! ! ! ! ! i ! i i ! i ! ! i ! ! ! ! ! ! i ! i i
%_oo !_5o _Loo _ .oo 7.so g.oo 1).so lt.OO 13.so

TIME- SECS.
5.0(

r_
¢/}

i-i

g

o
d

NGDTL SRVO02

fill ii_ ii!i _ _il !if!
....._....i.....i.....i ........ i.,..i.....i.....; ......... :'"_'"_'""_ --i i T; "'i ........ _'"'_ ........... _.....

iill ii!i ii!i iili ilii
.....f'"'f'"'i"'_'"t"'!'i"'"i"'"f'r""i'""f""!i ..... f"i'"_'f"ri"i'""i'""f ....

,00 ) )0 q,_

.....i-...i.....i.....i..................................;.....i...--=...-._..........f""i'""f""f ......................... , .......................

..... i,....M.. M. ._.......... L . .i. ...i. ...; .......... i.....M...L....i-....i ...._-....M. .!....-_ .....

iili ilii

.... : = : : = : = :
..... _.....r....;,.,..= .......... _'"'_'"_ _.......... !'""''!"*;""l"""'"'!"_"'"" ...... .*,...r ..-,_,....t. ....

......:.....z.....'.....i.........._.....;.....;....;.........._....._...._...._........._....._.....L...._.........-....-....-....,......
.... _ _ _ !!i!

......•--".."-"..'-"'r'"' r'"'..-'"'_" _"_...... Y "'! ""!'""T .........T'":""'T'"'T ...._""=."""_""_

;so g;00 _.s0 _z.0o n_.so
TIME- SECS.

0

o
_r

1.50 3.00 .SO

FIG 6.1.2 (k)



SER 760606

GOR - BLRCK HRNK ,_
FRUTOS - RUTOROTRTION RECOVERT, SMRLL SPLIT, INT. F/C
70Z XC IN 3 SEC, RDRPT=-I

XR+t 5.0207080 XB+! -5.9170116 XC÷! -.]7628E-2 XP÷! 3.817!0!8
THETRB 0.83368_9 VKT 79.993876 PHIB O. V¥B -12.509981
XNGE 33592,_52 NP[NTE 8.2866!75 VC -2775.6_36 WEIGHT 16638.000
OMRMR !.01gggg9 NPMERS gg.g7_205

0
o

-J¢;

RLT SRVO03 ..... 81MK_ SRV! 18

_ i i i _ i _ i I i _ i i _ i i i _ i i i i ' i ! i i _ i:. __. :- i" ---- i i i _ I i ! i i
....................I..........t ...............t'_"tt"i't[ ........:...................t!t .........' _ _.._,.-_'-Ii""'..................... t1 .............................."i"_i i................_.:.........:....,....,._.............._ _ .._..............,.. _____.f: _ " " _ _ _ ....!.-.-i.".;-..._..... _ " _ ' _ _ _ _ : " " .... _ ' ' _ .....i.i-i,.i ..........P.i....i.4.....

....._-........._..4.....I....._..........,_.....b...l..G..........._....._....F.4...................,..4 ..........i..................... ,.............b...i....:=...,i...................i i .........._...i....b..i........ i i 'i ! .....I i I i | i i i / i i i iii _ i i i i i i

i_i!!ii!i;iiii!_ii_ iii_!iii! _rii .........!TTi ii_i,i!ii_00 _ 50 _.00 .so 600 *_.so , " _.so ]z.oo _.so _t_.oo
TIME- SECS.

¢3

X

</3¢=

VC 5RV003 ..... SRVI!8

_-!.....;.._...._-..._..-..;...._......_...-.*...._..--i...._.._-..._"FFT ....... H "i"!.....
...._-.-._...._,.,._.......... _-..._--4.,,_.........._-,,--_-,,,_-,_........._,---_--,,_,.----........i,--_.---i,--,._,-,_..-,-_...i.._-..i.....
.... _....._...._...._ ....... "_....._..,._..,.'_ ........ _,.,.+..._...,.; .....

iii= [i!ii ! ii ii ifiiii! .... ........1112iiiiiiiill i illlfilliiillillliZiliiiiiiiiiiiiiilll....,ilillfilliiiiiiiiiltiiiiiiiiiiiil12111iii....._....,__..._....,i. i _ ..........................i.........ii iiTT

,oo _,So 3' _so ,so _,o0 ]'),So _,00 _3,5o _.00
TIME- SECS.

0

(Do
Z

C)

VKT SRVO03 5RVII8

.....iJ-i i _ ii!i

....._-.--.6---o;.,-..i- .........$'.-.("...;"...F....
_ i _ _ ! ' ".... : : ! :

..... 6...,-:...-..:.-...i .......... ;-....6..-.i.....i ......

..... _-'"'_.'"-i'.,-'! .......... _-'' •• ,_""-'._.'"-._.....

.00 .S0

.....i...,i.....L.i....

.....rd-'"t'"-_ ....

3,00

.... ;'"-.i""+'"'i ........ _'"'_'"'_""_ ....... _'""_'""_'""_ ....
_i!! iTi!li_!!

.... f"-'-_'"-_"'"! ........ !'""'i' '"1'""! ........ _"'" !'" "_'""!'

....ii+!.........i i!*i.........i i+i.....
_.50 6

TIME- SECS.

.....L.i...LI..........i.,L.L•!..........ii i,i........i.L!il
:::: .... ::::,

i'; ill i 11 i!!i

__H.t.,t.,T..t..f.t,,T..t..r. '

.....H....!..--_..........f i-H ..........fiHlti -i-t--"

....._....t...._....i.........._....-i...-+...!...... _.-...t-.--i....t.-._.!...i-+-.'_......

•00 1),50 12.00 1t.50 i. O0

0 VE 51::1V003 ..... 5RV! ! 8

C3

- ................... I .... t ........ t- .....",.......j.............i.....i.....'.....i..................'..... ..... L...'..........'..........L,.J....i..i ..........L......J.....I..........L...'....L...i.........-_...J..,..'..,.-.........L..i.....i.....i..........L..L.J.....L....
o = _ i i i i i i :_i Li i i i ! i i i i
"_ :.." .........!.........................._...............7.........t ...................i...................................i...........F"! ..........i''f"i .........i .........F"i ..................... _ "_ .......

.....__---_.-.d.-_-_i--_.........._-,-_...-_........._.._-._-_.........._,__ ......___d_*_di ...........__1..........I..-!..-i.-..t..-.i.........i........
,...._.,,..'..,..i....._ ..........I :.....L...._,....i .......... i.,...J .......... ._......... i.....J,...._,....i .......... i....-_..,,,_,...i .......... i.....i...,._..,.._ .......... L,,,.L.,..I....._ ........ _-,,.._..,.-_.-..i ..........i _.,...i....._....._ ........._ _..,.._ ,,_....i .....

f,_ . _ i ! ! I _ i ! " : = ! _ i ':- L....! ..... ." , ...... : ( .... ! .... , : ! ; :

__ ..-_..--._--+..._.---_....!-.-.._---.._...-:........ i..--.i.....i....-i..........i-.--!---..i....i.........._....._................. i..--.i.....i-..--_..................!.....!....,.........................i +"tf ........_............. _.....

LI-Ic_ ............... _ ......... f'""!-".'_ ................................................................. _.......... _'""! "-"!......... !'""!'""i'""! ......... !'"":'"'+'"'! ......... !........... !'-'"_ ......... !"-"i'""! 'f'"r

"0.00 J,SO 3.00 It,50 6.00 7.50 g D.50 12.00 ]3,50 IS.O0
TIME- 5ECS.

SIMULATED AUTOROTATION RECOVERY

(SMALL SPLIT, SLOW PULL)
FIG 6.1.3 (a)



SER 760606

60A - BLACK HAHK

FRUTOS - RUTOROTRTION RECOVERT, 5HALL SPLIT,70Z XC IN 3 5EC, RDRPT=-I INT. F/C

XR+! 5.0207060 XB+l -5.9170116 XC+! 17628E-2
THETRB 0.83368_9 YKT 79.993876 PHIB O: XP+!
XNGE 33592._52 NP]NTE 8.286617S VC -2775.6_36 HEIGHTOHRHR 1.0199999 NPHERS 99.97_205

3.6171018
-12.50998!
16638.000

o NZ SRVO03
o ..... B&$E 5RV!!8

....i....i..A.....+.........L..I i.....i i. i i i i i i;i _ _ _ _.....i.+i....i-..i-..........i..A-i-..i..........i.....i.-.iA::==========================='I......."f._i+f.......i...'"!.,i,.i.........i+,i-.,.!,...i........i.-+!..,i..._,.

_v.,-...'.' ....+-rf...i..........!.-.+-..i.--.!' .L.._.j.........+....i_.J...+..........i.....i_Zi........?7 ii .......i+?!i ..........ii-.i....i..........i.....i-..i....i....
_=o. i_++ +i i+ +!+ *:_' +_ +7.........!rr: ........!+._--i.........!-..-._--+-.!........i...i.....+,-.+-

==]_f. + i ! ! i ii
,o.oo,,o+ +!:!.++-..+:!::!:i!i'i;!ii!s i

. OO

oo P SRVO03 ..... SRVI 18

Ill l [ ...... / ................ P ......... ".:"............... I-...-L--,.i .J+.. J .................... t .................. _........ _ .......... i .......

o_o '"TT7_ .........i_ .........._........_-..i...................!.....i.....L.._ .i.....i... i i :: ; _ _ "_.............:": .................._----!...........'-....... _..._.../+ _
_ ._ ._' .L i _: + _ ......t""' '"f .........t[":"_"+ -..............:...-.'.....i........ILl ..... _ i i _ + i ........1'T"'..'".-+ _..............+!...........

o:°1_ _-; I _-- -; ,--_-_.' J-L-- i i ! i i i i / [ ................._"_" ........!"'!f-"f ........._.........i...-._...... _....L._ ._........".,.....i....i.....:.,.........!.....:..-....L...L.........i.....i..,i ! i_. .. i i + _ i ; ; ! + I ! ! ! : i i : . I _ ! i i ! ! i !

_o_:::.::L_....:-[:..:-.L:...[L%j_::-:+:7.._.77_-;_:._::_:::_::h_:.`:.+;.JLLL:.._:..:..L_........i,:ii......F"'_........_...........:"! ........._.........+..--+............._....'+....L........- - _ i + ........_,_ ........_""+.'"".'.'-+.........F...:.-...'::-..i........_....;.........:..

o ....+.--..i-.--.+.-..._...............i....+-...i........L J ...i.[[[.r[F! .........._"_i ...................+....!.............'-.........i.....i.........i..........i.......'-...........:i . + "i ........_...._jo+_,_,l,,++t+_ '_! ........._++t:_........++t..............'.+/++-++1::,_+++::::::+::::_.........+.....
• l.so _.oo _t_o soi_'''_'so':'^,-"..: ' _ l_" _ _ !: ; : ! l iF![

• TIME-"SECS ..uu io.so 3.00 z§.so 1 oo

o

-_.+..Lf +_.... _:...._ ,+,+................I _+.+, _ _ i I<_, ...._...+..._...... _+ +..................._.....+......................................_....,.........,...._.........
liJ _ _ i i _ _""T............ f'"'_'"_..............._....!...-.i....................i.....i...... i........._ ! _[[][][_____-f::::_::_:::.+..........., , I.........,,,,.................., ,.............., , ._t,_+,. ,...._..............,t ,+,_,....,..........,+........+,+++'_'................iiii!i!i!ii;iiii;!;fii!
,..;o,-._+..,. ..................,..........+...+.+++. j...+ +

k_ _.._....._.....L._._Y::,i. : : : .................... _.......... i. .... i....,_..,.._..,.," ........ ! .-.-_..[....I.....:........ _................... +"-'! .................... +..+..:,........... ! + i ! +..........++.................++,.......++++++.........C_ : : ......... :.................... +,....+ .................... ++, - : + : + : . . , : .... P'...!--...;-....I+....J

o _j_.i,._..i...i.....!.....I..i,...._..... [.,.i i + + + + _ + ..... +.-...:......:....+ .......... i....._ ............. +,.,..+.....+.....i ........ + ....+.....+.....+.,.._..,..!
: .... ++.........+++........+++,.........
'o oo _'o-' " -'-_ ' + I :' :' ++ + + ++, 'rJ+P+

• .au a.uu it. SO 6.00 7.50 g'
TIME- SECS. ;o l_z.I

0 SRVO03 ..... .. SRVII8

..... !.....+.....,. ....

.... .i..,..i.....i .....

....i.i-! ......

Ii!iiiiIiiii:!ii:i:

;.00

o R SRVO03
=, SRV I18

_o ._ i i _ ..........................i..........t..............+............................... i........... i .... , ++ i .............._ ...................o,,...I_+.......................I+++....._+, ++..... +.........H,..............................................,+I
,::t:,:; ! +-- +-_-:: "+ - _+2+..........rt ..++ixt.: .' +........................i.+............++:; I...............+...................._. _ ................
"- +++..........i++++.........!+++..............:++..............._: ++i '_ ' ' + ' + -+-+-_ + ...............".....+ ++ ! + +_

a-o [i .........ii .........I _- i--..i-.i ......I i .._ i ..............i i ._....... I' : .....: , : i J ..... ! i ..............I !"Y..........?ri-! ..........+i ..-._...-+.-:....... Io/ ...................+...................._...i .._. + _. + + +......... [ ........+..........................+.............. i. . .. 1I........ i.....i........ I. i i _ !! .........}..._.._.;ii............. _........+-_........i.......................+....+....................i....._.......... +i ....+++++,+..........+,..........+++...................+++++++++........+..........+++...............,++++........+++.........+++....
0.oo _ s0 '3 oo ' " .------t-------__----u i + + : i _+ + + + +:+ ..... _: i' :t

• • ,,.5o ,.o}_,___,._cs",.00 ,o.5o---,-;.o-_-,3.s-_--,_.oo

FIG 6.1.3 (b)



t _. ;

SER 760606

BOA - BLACK HANK
FRUTOS - RUTOROTRTION RECOVERS, 5MRLL SPLIT,
70Z XC IN 3 5EC, RDRPT=-I

XR+I 5.0207060 XB+l -5.9170116
THETRB 0.83368_9 VKT 79.993876
XNGE 33592._52 NPINTE 0.2866175
OMAHA 1.0199999 NPMER5 gg.g7_205

INT. F/C

XC÷I
PMIB
VC

-.17628E-2 XP+I 3.6171018
0. VYB -12.509981
-2775.6q36 HEIGHT 16638.000

0 PMIB $RV003

!i ii!ilii!'
,i i i.,"

........ ....'....._.,..L...,L ......... i.....'....._.....:, .....

50 5

8q_rf 5RV l I 8

....L...L...L,L........i , i.....L..._.....
.....i,....i..,.._,i..........L....i.,...L..,.".....

So
TIME- 5ECS.

....i...._...i..,i.......i...i.i.i..!...!..i..i..i!.,.i...i.._....i:.....i..,..L...i.,..L..,=...i,.,._....,i.i..........._,..;....i..,..L........i,,...L..i,....i.....

.... _...,L...._...,L..._.,._..L.;.....:,.:.,.,I.._..._.._ ........ L.,.._.,..._...._ ....

_i@_i!i.i_il!ii!tillIL..,;,...I,...L ......... ;,...L....L....i .......... _..,..L.._..,,_ ...... I....L.,..L..; .....

...._."_"_...! .........i--_"'_'"-i .....

_ _;_?iii .... i _ i :[ii_i
,oo lo.so l _.5o ls.oo

o THETRB $RV003 SRVI 18
¢3

/

....¢.....¢.....:.,...= ......... ;,..,.¢,...._...,= ......... ;............... _.....t..._..'./_... ,...._.....¢...,.¢ ................... _.......... ;......... ;....,_.....;....._ ..... _..., ;..._.......'....i...,¢..._.....G.. _........ _....¢..._ ...._

I_ ...._....L...._...._.........I. _....._..._::_._.-_..: ...._....L....i....._........._....._...._.]., i...L....L....L...._.....L....L.._...._.....i....._.....i..._.............._...._.....i.............._ _"":'"_-'"'_'"i

o ...._....__..-F..{ ........!..,.._..,-_...._.........i-..-i,,.ii-r..i...._,.,_....._.,t.-.._..._...-i.,..i,.,..r..-i.-.,i...._..-,_..........F.,IG,.i..........i.,F,.i--_""I

©=.._ :. ....,._,_ !, _i! i,; ii!I !! !!_!_!_i _! !i,,, _ii_ ! !i! ,

,,,o !....!...!.....L.,i.........L...L.LL..L..L,.L..L.L..I....i....L.L..LI...L.L..iL.}...!...L....,.LI..L..i...i...I..........}..i.i...,i.........i.i,_.i.........}.,.-.i...L...l
=_....,L,.i.,.i...............i,...L..i,,,i..........i,.,,L,,LL.I.........L,L,,,i.........i..,,.Li.L.I.,,L.i.,.L.._.........i,,,'_.,.i.,,,i.........i/i..Z.......Li..i.i.......i!...i..i....!

i' ! i i0,00 !.50 3,00 _ .00 "/.50 .00 I 1.50 I Z.O0 t _.50 I ;.00
TIME- 5EC5.

¢3
¢3

UJ
1:30

PSIB 5RVO08 ..... 5RV118

..............................}.........f....!...............i........................................I I'i!!i ..........I i_l__iiiTi!i_l"_iiil

..... L...._.....L...._ .......... '....._.....b...._ .......... L....;.-.-._....._ .......... _.....L...._...._ .............. ! ............... ,.....!....._ ................................. _...._ .................. _ ......... !....._ ......... ,

!ill ii]i i!]i i!i! _ i!_ i!_i t i_ii t ! i I.....{,'-.._..-.-_.-.-i.........._,....;-...._..,.._........._....'.....i--...".... _._ ..... _..... "'"_""_'"'{'""_........_""_ .........i........._.........;'--"_........_"',_.'"}"-"_....

................................................................. b.............. _.......... _.............. _.... F.-.._,,,.,_.......... i,.,..;-...._....; ......... ;-...,;.,..,b...-; .......... _.....G..-_-,...i .......... _............................................

.....Fi!Tr!i i FTi!l.............................iilF!-iiiFi!ii _.... i _!
• 00 .50 3.00 _.50 S.00 o00 I_.SO l_.O0 1_.50 1_.00

TIME- 5EC5.

o

FIG 6.1.3 (c)



_, t... ¸ - .... }

SER 760606

BOA - BLACK HANK
FRUTO$ - RUTOROTATION RECOVERT, SHALL SPLIT.
70X XC IN 3 SEC, RDRPT=-I

INT. F/C

XA+! 5.0207060 XB÷I -5.9170[16 XC+I -.17628E-2 Xp÷!
THETAB 0.83368_9 VKT 79.993876 PHIB O. VTB
XNGE 33592._52 NPINTE 8.2866175 YC -2775.6_36 HEIGHT
OHRHR |.O[99ggg NPHERS 99.97_205

3.6171018
-12.509981
16638.000

0
0

p.,

o

4

X

o
¢

XAPC SAVO03 ..... 8RSE SAVll8

++!.... ++++ ++++........ i .... +++++++.....i..LY -;.........L i L i..........z. " L l"........ L " _ i ..........+. L+Li ......... L+L_ i......... L i L _........ i L_ i..........L i..i.i ..........i i ;+L .....

..... .......... t ........... }
..... _'''"'L'""'L""""_:__ _ _ _] _ _ [ _ _ _ _ _ _ [ _i ".......... L ......... : __'""""_h--_......... _'" ' " "[' "" "'_'" ' " "_. ,........., i i ii, ,..........= ,Li L:, _ ...........L.LL ;_ ! I........ L L =L, .......! i ........ t..!!"...................i :.........." :i.........=................ .... : ....

i i i J i j i i i i i _ J J i J J ili |i i i J i i i J J i,J _ i _ i i i i i i

,oo l.SO 3 oo q.so .oo ID.so tz.oo ll.So
T[HE- SECS.

i. O0

0
0

o,

0

el

CO

X

XBPC SRVO03 ..... 5RV118

..;....z.....__ _..............._ , ;.....;....i.....+__ ; _..........i.+...i.....-....;__ ; +.........i....._....._.....|__ _ +........._.....;.__..;....;__........_.....i.....'.....;__ + +....................................._ + + _ i.....i.....i....__ _ i:..........i'""i'""i'""P't'"P'"!+'"'i'""_.......

............ • :,.LL" ....,l : : ; , : : : : --L I--;--L' I-k !_1_ __!-L L... --L L..L--I. ..........

_ _ _ _ ; _ _ _ _ _ + _ _ _ ; i i i i i _ ! i i i i i .... L L JY .........i i i i.....

....+H+ ...._+_,_.......|_|+H....i' ilIiiil;i!!_....i-...!.-...i...-'_-.-+.4...-i.---!....;..........+..i.. _.,-i..........+-.-! ........!-'--'i.....i+...i i.-,..i..4"-.._,-...!.....r"!'.,..!.....!.-',.!........................................................

O0 1.50 3. O0 it. 50 6' sO 9 $. 50 t

TIME- SECS.
_. O0

o
0

o
¢_

x

XCPC SAVO03 ..... SRVII8

• + ; + • ; ; , ; .... ; , , ; • , ;

: : : : _ _ _ ! , : : : .... _ * : : : = : _ _ [....i....._....|.....,'......... i.....|+....i...._..........|.....|..+..,..;........ i...._....i....._........ _....._.i.._ .........._.....i.....i.....i........ L..i i i L i _.+..i.... [ J i i J

; ; I i

.... ;.....L...L..i ......... L.+..I.....L...._ ........ _....._...._....= ........ _...._,+.._...,= ......... |,....i....L... i... =.....i., ..L..._....,L ....

i !ii .... iiJi ii!i iii! ............

.... i.....b..._.-..i.... ....................... i.,,,,i.....i,,.,.i ........................................................ i.,..+|..,,,i.,.,.i,....... .......... i,...,_-.,_,,,.i ......... |+..,i,...,i,.+.._ .........[![[[i![ [[)[[[[[i[[[[[![[[[_,.. L.,L..." ..... [[[i]][i][i[ ][i]][_'''+'_'+''L''_ .....i!ii .....i-i-++i.................i+ii!.........++++...."
_ _ _ _ ...._-r.-!.--t ........i.....i.....i....i.........i....i....i...i........._...--;..-_...-i.....

........................................................................... i .-.: ..-|-..,.| ........ I.....I.,...i..-..I .....

O0 ! iO 3.00 lt,50 6 ,50 9 ).SO 1
T[HE- SECS.

i. O0

FIG 6.1.3 (d)



SER 760606

60A - BLACK HANK
FRUT05 - RUTOROTRT]ON RECOVERY, SHALL SPLITo INT. F/C
70Z XC IN 3 5EC, ADAPT=-]

XR+t 5.0207060 XB÷t -5.9170116 XC+I
THETRB 0.83368_9 YKT 79.993876 PHIB
XNGE 33592._52 NPINTE 8.2866175 VC
OMRMR 1.0199999 NPHERS 99.97_205

-.17628E-2 XP+I
O. VTB
-2775.6_36 HEIGHT

3.6171018
-12.50998!
16638.000

0
0

x

¢,no

Io

o
,'to

QHBHR 5RVOD3 8_i$ 6" SRvll8

....._""$'"'_'"L";; _"_""" :_'"_" ......... L....L..." _....

.....L...L...L..._.....; .:..L...L. i... ._........ L..._.....L..I .....

.....k.,i,..i...._ ........._.i..+..',. .........;,..L.._. i.....

.....L....i.....L..L..I ....L...i.....L...i........._....'.....i.....i.....

:,i_j jji =,-

_o i

....:.....':..,._....L...L..L.._,.:._..=....1....L...L,._..,..!.....L.._....k..._...._.........._,..._,_.....i..........L..L..I....i ....._U,-..],...i.....;....;.....i.....L..i ..........._.............._.....L..i...i..........i....i.....i...._.....

oo _;so s so s .so
TIME- SECS.

iili
.... _....i....,L....: ....

....!..14q.....

;. O0

OMRMR 5RVO03 SRVII8

...i..._....i....._ .... L..._ .... _.. "''i .... _ ...... ...._....._....p..._ ........ i,....i...,.i....._ .....""m't""t'"_ ..... _ _i_ ......i""!!"_ ..........t'T"i_ ..................._""_........._..............tr_t!i i!_i
_0 _ =_! _ !!_ i_ _ _i_i _! ii_i ...._0"" ='': _4L, ii!i_i_L;_iiiililil _iii iiii iiii,_i_

:_:: -- _ ,im= ilii

= L...,....L...L..L....L..L....L....I.....i .......... L....L...L....L ........ L....L...L....i ..... i .......... i .......... { .......... _......... L...k....k .............. = ......... L ................................................. _ ........

_ ""'_'"'r ........................ _...................................... _ ....................... T.............. ;........ !""r'"'!"'"'_ ......... r'"'_'"'_'--_ ......... _""!"'-'¢'""_ ......... ,'""!""'r -"_ .......... r...._...._....._...

=
,OO t .SO 3 OO 1),S0 1LOO t 1,50

TIME- SECS.
i, O0

o

o,
o

U

o ,.;,:;o
Z

%

OMR. MR SRVO0_ ..... "" SRV118

....._"'"7""I'""7"T'"'1"""T''!'""I ................"'"" ....

....._-..._....-_..._.........................................................................................::=,: t..-+..-ii..i........_...._..-.._...!.....

....._...._...._.....i................,....._.....,........._....._...._...._....... i"*"_'"*_""i ........._.....i.....i....._........ ?...._...._.....}.....
___! i ! _ _ _ _L,L .L_L. i _.L___

.....i....H---!..........!---i-H---,.-+..i....!..i,...r.,-i.-..!,.-i--.!........i....,H,.i.,r...H-....H.....

.... i
....._'""7""_'""_........._'""!'""_'""!'T'"!'"_""_'_.....................

' O0 l_So 30o
TIME- SECS.

_i_

....h-l""T-'t ....

....!-F-F-! .....

....i"--_'"_'_....

....h-i..........

i ! i _" i i i _ I i _ i ! _''} ! i i _ i i i i i i ! [

.............................._,_,!-HH!......i-i-i-i.....
i i i ! i i i i _ i i _

....._....._.-.._-.-.._..........i....+..._...._..... : : : :

i i ! ; _ i [ i ! _ ! i
.....i.....i,..,.i..-._...._....i...--i-.,..i.-.i..........}.-._...,.i.....i.....

.....!.....!....!.,..!.........._,..!.....!...!.........?....!...,.!.....!....._

....iili...._ _ _ _ ...........................i i..._.i......

3.50 ILO0 1},50 1 i. O0

oo N2RFE SAVO03 ..... SRVI IB

....i.-...P.i.....-;........_..4.--.-,..._.........!..--,!.---i,,...i........i....._.-.-.i..-.,i---..,....i..-..i..,,i.,..i..........!...-.!,-...k-.-!.........!..4...-;-,-._..........!..,.._...._...i.........i....i....!.._........i .i..i-.-i.....
,_o .....i...,.L..L...i.............L..L..L.L.L..L.L.L.L.i....!.!.I,.L.L.!...I !..........i....i.....L..!.........L..L..L.i.........L.L..!....I........i .!..!.. i .....i i..L.i .....
"o ) _ i _ L....i...ii i ! i _ i i I i ! i ! ! i i ! i i i i i / i i i _ _ i i _ _ i i i i _ i i i
,,,g__!_2! iLi2_iJ_ii!:,__Y_:::lir__I...................,ii_i i_i
,,-i i i i i ! _--.. ;_ _ _ , _ ! :.i i i i ! ! i i i ! i i i i _ ! i , _ i !
n"" ...._....._.....:......_.....f..,._.....i....._--_-..._.....f. _.. _..•i.....:.........._....._._.._.l...._...._....._...._.........:......_....._...._..........;..._...._.. _..... _...._., ..._........ _. ; _. ;.

z ....k-'-k'-+-.-i"........k,.,-_,.,,.i....-"............._..........i....................i--_--'_.........i.-.-.i,,i-,-!--,-i--.--i,..-i..............k-_-"i--"_ ........_-,-,i--i,-_..........i"i--_- i........i---,+-,-i-----i-
o...._i_i........._i._!_i_i..........i!ii+_i!ii!!_!,+_i_........._i.i.........i,_!,_--,.....
-I).00 1.50 3.00 lt.50 6.00 "/.50 g. O0 lO.SO 12.00 13.SO lS.O0

TIME- 5EC5.

FIG 6.1.3 (e)



SER 760606

60R - BLRCK HRWK
FRU'I'O$ - RU.I.OROTRTION RECOYERT
70Y. XC IN 3 5EC, RDRPT=-I

XR÷I 5.0207060 XB÷I
THETRB 0.83368q9 VKT
XNGE 33592._52 NPINTE
OMRMR [.0199999 NPMERS

5MRLL SPLil,

-5.9170116
79.993876
8.2866t75
99.97q205

INT. F/C

XC÷J -.]7628E-2
PHIB O.
VC -2775.6_36

XP÷I
VTB
WEIGHT

3.6)71018
-12.50998!
t6638.000

0
¢3

LLI

t-,, o

o.
ev..,.-_

p-

I-..

I,LI

_0

THETTR 5RVO03 ..... 8_Si_

iii_ iliii

.....i..i.._i_
..... i.-...i--...i.....6 .....

I ....

O0 ].50 3

....t-!-i-!_i_li-!-!-i.......... ..........!-i!! ......!-i-i--i--!-!-i-.i......!i-!-!..... ....

i i i ! _ ! i I i i i i ! i ! _ I i _ i

....i-i-!-i........i-i-i...........iiil .........!-i-i-f-!-i-i-!-i..........i-i-f-!.....

....itit .......__-I_TI___I!!__ ........._!__..........____....

....:=,:ITI! ........r.,.i..-.rr..!...r..r-.!..i..l,..i..i....i-...i...1....r....r.-.i.-:.i.;........ri-r_ ....
,0o q So s.OO 7_60 I_oo io.so !

TIME- 5EC5.

SRVI 18

..... _-....i,,..,i. ..........

..... L....i..,,,L,...i.....

: i-! !

.....i-!-!-i....

.....i,....i,. ,.i,,..,i .....

_. O0 i

....i iil ....

.....F-T-F"T"

iii!
.....!'""t'"'l'""t ....

ilil

!.50 1 ;.00

BflMR 5RVOD3 ..... 5RVI 18

i t'i"t"iitiiiiti ....,,,, ....
.......='"'I'""!""V't........i'""i'"'i""!.........t"'t""t""t.........i""i'""t'"'i........!"'i't'"'i.... i ii

_!_!_;_!_!_!_
IO.O0 1.50 3.00 q.50 6 2.001.50.00D.SO 1

TIME- 5ECS.

(__'r_O

,...J

....L....I,,...L....I.........I.....L,...L....I.....

..i..i..[i.....i_
,q_! _i _ ....i-i-7-i.....

10,00 1,50 3

LGHR 5RVO03 ..... SRV l 18

,,_, iiii ................
...."'"" ...........'.........'"""...........'.......................................I"T""_""T'"TT"'iT'I .........'"'""'"'"'"" ........'................'....

ii!i ii!i ii!!
.... l-....f--..i .............. i...,.F-...i,..,-_ ......... i..,.._,.-i...-._ ....

.... _,...._...._..,.! ......... !....,!....,!,.,..! ..... -- ,__

..... L.. ,L....L...._ .....

iii!
.....7ii-_ .....

iiii

.....!I"!""! ........ii_'i ................................................................................._ _ _ _ _ _ _ _ _ i i i

..... i,,.,.i...i.,.._ ........ _"'_'."._'_"...=,'"'_'-...I..--'|..,-.F ......._--.,i...-.i.,-..i ........ i.,.,,_.,..,i-.,-,i ....

.....!f!-i .............................................................................................
,QO

its}

.... _,..._...._....._ .....
!iii

iiii
....i.....i.....i....I.....
....L_i...L..i....

_.50

.....Fr'" T""_.....

..... _"'"_'"'i"'"_ .....
i : ! i

..... i..-,,i,....i....._ .....

1:777:i:I:
,_0 1',00 1.50 1_2.00 t_J.SO t

TIME- SEC$.
1.00

o
0

¢0.

(-3
IjJO

'_=_,

0..

g

PRS 5RVO03 ..... SRY118

....i....!.....L..L.i_.i.....L..L...L...t....i..Li,..._.........i..i...i....i..........i...i..ii.........i.....i...L.i..........i....L.i...i........;.Li...i..i....t...i....i..i..;i........i,....Li...i....iiii !ili iili i_il ili_ iiii !iil _ii_ iiil i!i!

_f!_!_ii_i!_ii_t!...............i_,!_!!__!__..........i_!!..........!...............ii!l_!Hi...........t77_i_7_7_i_W

,00 1.50 3.00 _.50 6.00 7.50 9.00 10,50 |2.00 13.S0 15.00
TIME- 5EC5.

FIG 6.1.3 (f)



SER 760606

60R - BLRCK HRHK ,
FRUTOS - RUTOROTRTION RECOVERT, SMRLL SPLIT, INT. F/C
707. XC IN 3 SEE, RORPT=-I

XR*I 5.0207060 XB+l _ 9170116 XC÷1 -.1762BE-2 XP+I
THETRB 0.83368_9 VKT .= _993876 PHID O. VTB
XNGE 33592._52 NPINTE 8.2866175 VC -2775.6_36 HEIGHT
OMRMR 1.0199999 NPMER$ 99.97_205

9.6171018
-12.509981
16698.000

8
N

1

I

U-

O
,-.iO

e, +0. O0
C3

DPTEI SRVO03 B _$ f SRVI18

ii++11++i1+_++] ]i i] _ ; [+ + i i i _ i i _ ;[i.+ _'ii! ........._.............._--,.-.._,-.-.-'.-._......._..... . : ,_r"..._..._...T.._ .... _..._t T.................... _+- +...............,..........I....L..!...I....
i i i , ii:._,i _i.ii i. i, i .i i ' ii]i

.............................. ......................._i_""__""i ........ .................................................[[[ .... .][ , : , i!.........I"'"'_........................ !............. '"f'"_"'_ _'"=""; ....................i i i i...._..-._.--.._...._............+..... +..........+..........I.............................................._...._........._..........i'""_'"'i................................l .................._.....
L _ _i I!il i!il+ i '. _ i ] ""'=""+'"_'""_....

! : : ! .+ ! ] _ '_ ] ; i " 1 ._ : ! i i ! A i

..... _.--._....!-..-.r ......... ._........ _ ................... t...-_- .................................................................. _......... .;.......... F... _.....+.....i .......... +.......... _...i.....t.....i.....+... _...._ ......... i.....i.....i.....i ....

..... ;-...._....¢....._ ......... _...._...._.....; ......... _....L ...¢...i ......... I...*.L....I....i ......... i-...i.....i.....i .......... _...-L.---L..._ ......... L....L...L....L .......... L..._...._-...L ......... _..._-...$...._ ....... I..-..i.-..L...-L ....

i.50 6 50 9,00 1 ).50 I _.00 1
TIME- SECS.

;. O0

o0 TI&SE SRVO03 ..... SAY 118

-___ i i i i i _ i i i i _ _ _ : ' _ + _ _ _ i +'" .r_ _-i _- _ _ _ "_ _ _ ! ] "_'_
i

......_.+.._....i.-...r...-_....i-----+..---_.........,-,.+-.-+-..+,._+_' "'+ .... !!!i i iii....+-...-+,,...+-.-.+.........._....i,...*-.+......... +',',.i'..--i.,..._........._,.+..-P.,i .........._.".-i',.+'"i .............................T...................

"_ 'TFiI ..........FF+__I: _!__ __"_ ......................................................................................................................._!= +_i_ --_ -,- _+_ ,, i i + i +i___:i....
.....1"''F'"':e'"'_.........F"'! ........ _'_ : : ;'-'¢'""_'--'--'_"'"I'""i..........:"........ F'";............. ' ..... i .............o_ ,.,,_/ ,,_, ,+,, l,_,_ lriirrirri .........iii i..........i] i! .........iiTT

"'-= i i_"i ]_ i + ! _ _ i _i I +i i + Iii iili ! + + i i i i i i i i i i i i

_,_._-..._.,,+.,,,+.....+.,,,._,,,.,.,,,_,..,+..,,+._.........-+,,..+....+,.,.+........._....,,,,-...,_.........,,,.,_...._,.,.,.........,..,._.,,._....,........._....+.,,.,_,..,_..,.,......,....,+,.,_....
__+-o×__voolo 0_ +++'o++_+ !+_ir++irl''_'+.........-_+........._+_+.........."""+.........+- +...."i3 s ", .oo 1_.so I z.oo 1_.so _.oo

TIME- SECS.

0
0

,...._--..._----._-.-..i .......... +-.--.i.....E.-.-:" .....

tii,+ +++_.... _....i-...._,...+ .......... F...mm.i..-.'_ ...

i i i t...'f!

....,=..J,,.,.L....i..........i.....i.....i,....i....._iiiii !+i+
O0 1,50 3

=-%
r.lcl
r,-3eo

O- o

=.

PCNGC 5RVO03 SRVII8

....._i i., ,...+ i =. i i i I i I i'ii' I,i i i _. =_-! ! ] _ "_ i'f. , , . ' " __ _ i :.
• ...._....-_.--. ;;..,....._. -._...+-......,,....P...._....._ .......... t..--.i....._....i...-.._...i._....;_..; ........ i....i....._.....; .......... _.-...i.-...I.-..: .....

.........iiil.......ii........i,!f.........ifi+,i,,,!+!.........ii,i.....i++i,ii........................ ftv-i+iif.........ii..........i,"i..........i......:......."ii.........!:! ........!..........::iiHt ii
.....i:,_i,,,i,,,-,i.,,t+,i.,,,,i+l,,,,i..........i.........._,,,.i+i+t.+,i,,,i,,,+,!-,+t-.,-i..........i,,,-,!.+,t,.,i,,,_!-,,+!,-,,i+i,-,!,-,.,i+,-i.....
....."___........._-__+........."_!i........._T"...................''T _+_.........'..........'"+'.........i.........]'_....................+.,,,.+,,,,,+.,..,+..........i..........+.,,+.+4........._..+..,i4.,,i,,...i..,+,+,-,,i,..,[.,,,i,,+..!,.,.+!,.,..+..........i.........._-H..i..........+,++,,+.,,.i,.,.,iH+.[.!,,+.+........i.....

i i i i ! iil Iii i ! , ii! i _ iii i i i i i I i i iJ!i i LI;
,00 i _00 1,.60 !_.00 1_.60 15.00

TIME- SECS.

XNGDTE SRVO03 ..... SR¥118

___ __q ......
_-..-N_ ........ i.. :...!--.i-.-_

t.Uo .... _..... _'""r ......... !....... _"'[ ......... i"i" ""i .... !"_" ! ! ........ t"'i'""""i ......... _' :. "_" ; ....... i _i" '". ........ t"_'" ! ':

-_o i i i : : ,

£ | i ; ; _ '
LIJ¢_ ""'"'"'T'"'_"'"_ .......... v" "'r" :" :-' '1"'" ':"'"_ " :'" "'_'" "1 : : "+ "+.....
I--0

- i _ -- T ....... "_ _ 'i " f _ t "
x 0.00 1.5 .00 v_.50 6.00 7.50 9.00 10,50 1_2. O0 13.50 15.00

TIME- SECS.

FIG 6.1.3 (g)



SER 760606

60A - BLACK HANK _-

7ozFRUTOSxc-INRUTOROTATION35EC, RDAPT=-IRECOVr'rff' SMALL SPLIT, INT. F/C

XA*l 5.0207060 XB+I -5.9170116 XC+I
THETRB 0.83368_9 VKT 79.995876 PH]B
XNGE 33S92._52 NPINTE 8.2866175 VC
OMRMR 1.0[99999 NPMERS gg.97_205

0

o. NFCE SRVO03

...................... _..........L...i.....L.i....... i I....L.i...i.....i.
X .................

TIME- SECS.

,,,-8

-.17628E-2 XP÷I
O. VTB
-2775.6_36 NE[GHT

..... 64Sf SAVII8

3.6171018
-12.509981
166S8.000

.....i.....i.....i....i................................. .
...............................i...:...L..._....... !.....i.....!....i....,.....i...........i..........

..... _'"'_'""_"_'".|,-..-!-..-.i.....L....i...

.... "'""";'""_ .... _'""_....._...._....I.....:,...L,...L-.i .....

.... !'""_"'--_ .......... ;..--,_....L..._ ........tili iL.-.L...,L,..._ .....

....L.J.,.j.......
i i _ _ ....."','"'. ................. :"" .....

,.so _00 ,_;_ 1

o

,P-_,

fiiiiii!ii!!!iiiiiii

........'"i"i'"
Co,_o

RHODE SRVOO3

-_...,._,...._...._ .......... _,...._. .._.....1 ....

iO 31 O0 tl

i:

..... ,....._...._....; ........ _....._.....:....._ ....

"i!!'i ........................_"
..e....__..._...._...

..r....+...._.,..= .....

.... =..,.._...._....._

.... _.,..,_.,.,1_,..,_.,

O0

....+,...,_....=.,..._.,.

•oo

"] 'i ...............] '!!!-..-,; ....

...._....-i,...._..-.i....... L...L..-L...L..... _...,i....1L...

...._""':' _............... i. ! i _ _ i
i,..j _ _ _ _ _ '!-.....,.....!.....

so '6.0'0'" ............. '
,so _.oo _b.so ..oo _6.so' ' ' s.ooTIME- SECS.

o IHHUSE

...._,..._...._...._..........................._o i i _ii i_i .....

_....i....._ ..........i..... i ..._.........i..j,...i .....

O_LsO'''_.oo i

o CLUEG SRV 1 18

2:
oo" _.....i....._....._.....,....._.4....i....:_.;_;,_]2_2_i_;_!_:__; _'r,,+_ _ f,-i-_-_ ++ i i. i p:f._ !. i....p4.4. !..._:i_-2_ZZ;;,;;_
,,,o .- i...._.-..i....;......._ _...i.....i.........i.,...:,,..;.....i.....21 :,7r;; ! !..........i!i ..............ii---i-i ..............;-..._-.--i..............!; _ I ;.........; ..: :

I" .......[:_"1 .......[ ..... i-f ........... i'-i ...... !....... ; . ' : I ! i ! ! i i/7:.![,"t ...................I........_-! ....

........ '+...............i...................t !.........................t i..,i.,i:::::::!i.::: l i............I ..........
, ' ; = " ' 4 " ' _ , : • ; : : ; : rT"_: ..........I"i .........! "!""_.... ..... i , !....... : :

o.oo ,.so _.oo ,,._o s'°_ME'"_cs ,'.oo ,U.so'-_.oo ,_.;s ,S.oo

FIG 6.1.3 (h)



. "--J.

SER 760606

60R - BLACK HANK = :
FRUT05 - RUTOROTRTION RECOVERT, SMALL 5PLIT, INT. F/C
70Z XC IN 3 5EC, ADAPT=-1

XR+I 5.0207060 XB+! -5.91701]6 XC÷I -.17628E-2
THETRB 0.83368_9 VKT 79.993876 PHIB O.
XWGE 33592._52 WPINTE 8.2866175 VC -2775.6_36
OMRMR 1.0199999 NPMER5 99.97_205

XP+I
VTB
WEIGHT

3.6171018
-12.509981
16638.000

0
0

'!-

1/10

T_SMER SRVO03

i i ! i
: : : : ..............._..................._.................._.....{....i....._...............i....................;...._..._....i.....l....i...._...._...._j. I...._...=....i,.....i.._.....i....._..........i..i..!....._.....

..... :......'-..-.¢-.-.-¢ .......... ¢.-...¢....._-...t ........ :.. ".-_-'-.._.....,-...._..... _--...i....._ .......... {.......... _..-.-(......... .;....._.......... _......... .:.....!..-..i. .............. _............... _.....

!ili i__illi(i (i_!,ililt!iiitiii!.iii[
i i i i._ i i i i ! i i i i ! i ! Ii i !

_ .....i....-i-."" :'.'..i .......... ._-..._-....i'-.-._" ........ i .......... i"-'.] ........... i'-.... _ ......... ._""t ......... _".._-'..i" ........ F'..{ ..-..=".............. ;- .............. ".......... i.......... _...........

_'_-_ i i i i i i I _ _ ' i " ': ! i _
..... _..-..,:-.-..,:.-.- _.......... _-.-.._..-.._...._ .......... .:....._....._....._,...,r., _.....i.._ , _ ..i.,...i .......... i....._....'_....'_ ......... i.....'_...._...._ ............. _ ......... i ......... "..,,..,:.......i....i .......... i...._ .......... _.....

_50 3.00 q,,SO 6'.00 7,SO O' Z.O0 13.S0 1
TIME- BECk.

_. O0

0 NDOTOC 5RVO03

.....!...._.....F.-_........_....i....._.....i..........i.....F..i...-.!.........._--.-!....._...._-....I....._...._...._....._.........._....._..+..i......

_' i_i! iiii !iii iii ili_il ii_i_ I....r...._.....!.....r....L_....._....i...._...._...._....._.....r....L._....._....._....._....`..._i....._.._...._....L..!....._.....r....r....

'0,oo _' .oo so s.oo ;so o
TIME- $EC5.

............... _....@....... _.,.,i,...._ .............. i....,_ ........................ _,....F...._ ....

.....i....i.+-.i-...t.G._.+..i....l....i..-.-!....i..._........!.....i--.i...-!....

iiiit!_!_ ii!i ....i-...L.Hi.i......_...--_...._...._ ..... {+...-_.-..i...-._ ......... i.....i._..-.._ .... ::::

.....!!{_ ........!ii"iiF+ii ........._..i....i....i.....

....._....._...._...._......... _....._....._....._..... _...._..._...._ iii!
_ _ _ _ I! ! L1 i _ _ i ....FT]]

.00 I).SO 1

o

AGAIN 5AV003

....._-'--i"|-_'-"i..........._'"-i--"i-"i-""t-'-'_'""!'-"-i ................i'-'"i ..........!'"'l'"-i'""i""i'""i .....

.....i.....L.l.i.....i:_ : :..........: : • = , : : ::L""L'"i'"J""F"i"'"i'""i'"i ........ i.....L...i.....=...I../..L.._.....i:::;: , : :.....

.....F"Fv'!'"_.........i'{i-.i'--:i-F!i ........{-"-{..-..F'-{-_"!-i-i"i.....

...._....L. .....

.SO 3,00 q
TIME- _EC5.

_,!_ i _.....(..........., L....L........L....L....L...i..........L...L....L..i .....".....i..,..i.....__ _ . ........ {...,......., ..! ! _ _ . . . : . _ :.

....!ifi,t!?_ ....

....i...-._....!......_........F...i.....i.....!.....

.... :::::::::::::::::::::::::
i i i .=

....L.,,.L...,i....,".........",,..,_--,-._..,..i.....

I;ili iiil
"so _.00

I.J..I_'

-ro

CLUEG 5RVO0_

i.....i....i.....i....t _-_!..-.i-.-.i.....i.............._ _ ' _ _ _ _ '_.. _ . . . i--.i..i....ii-....i-...._.-..i....t !...i...i-...i....l.....i...!....i...i........i.....!....it " "i....!..] i
....L...L...L..J.........I.....L.J....._.........i.....L..L..i.........L...i...i.....i........L..L..]....i.....I....L...L...L.J.........i....J.....i....i.........._....i.i.....i...._...i...J.._......i.....i-...i...........

.... _.....L...L...._ ......... _.._....._j....i.....L...i ............ _....L...i.....i ............ :...'...: ......... :....._...:: ::::ii:

...._,,.,_,..._,..._........._..-L...._...._.........L,...L....L...._........._..,.,L.._....._.........._..._...._....i.........._,,,.._....,_,...L........._,,.,_....._,.,.._.........._....,i...._.,-,._.........._,.,_...._...._...,.'...&....;....¢,...._.....

...................................................................................................................................................................................
-___l! , ii: 2]" _ i iI!: ] 2 ::]

....[i.......il..........i........I.....i!_ ....iii ! i I..........................J.......Fiiiiiii,_!iil_i i

....i............!li!{;........._!i...................!_!i:!il....................__!!F!.........i.ii..........i!!......._:i_]:i!:_
' ' ' i ' ' ' I ' ' ' J , ' ,...... ; " _ , ,_ -'c-_

,00 1.50 3.00 q.50 6.00 7.50 9.00 1D.SO 12.00 13.S0 15.00
TIME- _ECS.

FIG 6,1.3 (i)



,.. -,

SER 760606

60R - BLRCK HRWK t.
FRUT05 - AUTOROTRTION RECOVERT, SHALL 5FLIT, INT, F/C
707. XC IN 3 SEC, RDflPT=-!

XR+I 5.0207060 XB+I -5,g170116 XC+! -.I7628E-2 XP+l 3.6171018
THETRB 0.83368_g VKT 79,993876 PHIB O. VTB -12.50998!
XNGE 33S92,_$2 NPINTE 8.2866175 VC -2775.6_36 HEIGHT 16638.000
OHRHR 1.0199999 NPHERS g9,97_20S

0
o

x

NFDHND SRVO03

.J

"",m

ZO

X

....i-!!...i ..........................._i!.t! !i 1_ i i !; _/;iii!:.:.!!-.!t.i -.._ .!._

...._"{:_ .... __ .......!..... " " " ' ! _! _"I ........i i _........._': _ • ! ...... i : ,/-_ ................ : -_.... !. i _......... t.....if! ..................._:i :_:;::_::_:__::_:i:.................._:i !t .........i r i li_ !: !: i:__•r:!:; r l !:_'......!

....................._...........,_._:_.,'_.................................._'_'............ = :_ i • _" _i: ............._ I......
'o.oo 1.so 3.oo _'.so s'.oo 7.so o'.oo 1o.so 1_.oo _s.so ls.oo

T[HE- $EC5.

0

i!ii
.....=....._....._.....:......

_. _ _ _, ! i !!

o ...+..._....._...._........_..+..._...÷....
_:b.!+! t____.....

'0| 00 11

HFBG SRVO03

............................................iTi_i.....

.....Y'"'_"'"!'""..=........._'"i"'f"" "t.........!'""_'!"'"'! ........._'""I"""_'-"_........._'"_'""_""'_..... . . - ""!' !"'"_" !.........._...._....L..._....
: : : : : : : : : : : : : : : : : : : _ : : _ : : : : : : : . :

.... ii!J ................

..... i....-i.-.-.i....._" ......... _.... _....:...-_. ......... i...,'i.....i.....i .... i ! | ! .... i....._..... _....._'......... _.....b ..._-...._"........ i-....;.....i..... ; .... ? i _ i

.........................................._"'_''-.......;............__:i2_2":itii;]__rr,i'_''_, _,.....oo _,so ,.oo _ _.5o I
TIHE- 5EC$,

_,oo

0

g.

'0

DNPRRT 5RVOO3

' : : : : ..... : : ....._.....L...L...i....'..i.....i....L...._.........,.....,.....,....._...=: = : : = ..... : .... : : : :
.... ....!....._....._...._....;..-:,....._...._..._.

.... I.....L.,..L...._. ....... z....._.... _...._.... ,....._.....L....;....." .......... _.....i.....i.....- ...... i.....L ._..-..i ............. _-....,.....,..-.._ .... _....i... _....._........ i. _.....i....._ ........ i ..L....;..-._. ........ i.....L.. _....= .....

i z! ! ii ! _ iii. !_ ilI_i J J | Jiii JJJi i J_i _ z _ z z !i z• " ' ! : i i i i ; i

;.--.!.-i..!ii i i.... _ _ _ _ _ _ i _ _ i i i _ _ _ _ _ L_ _ _ _ _ i _ _ [_ }
................................: : = : _:_1_/_i_]_i_:_/i_:_i_i_/_:i_I_i_:_[_:_i_:_i_[_:_;Zi_[_ iiiiiiiiiiiii::-'iiiiiiill" ":"'_'"'""_...._.....,..._..................,...__._:'-_""_.........

i - _ _:.i , i i !.i _.=i i " _ ! i i i ! ....i.....!...-.!...i..........i-..,.i--.-.i,.._....
....=....._....:.......:.... i _ i _ = i _ i _ i i _ i I ! : i _ _ _ _ _ i _ _ _ ' :' i i _ ....i i...._...!.........i.....i.....i..L.

,00 1.50 3_00 _t.50 6 ,SO 9,00 l. SO 1 !.00 1_.!
TIME- SEC$.

./

FIG 6.1.3 (j)



L}-;[

SER 760606

6OR - BLflCK HRWK
FRUTO$ - RUTOROTRTION RECOVERT, SMRLL SPLIT,
70Z XC IN 3 5EC, RDRPT=-I

XR÷I 5.0207060 XB+I -5.9170116
THETRB 0.83368_9 VKT 79,993876
XNGE 33592._52 NPINTE 8.2866175
OMRHR 1,0199999 NPMER5 99.97_205

..... {.-..;.....i.-'..i ......

,00 I

NGDGOV 5RVO03

i
,00 II ,SO

0
0

0

L

ro
r.,.1

g

:>
0

z _

........................................................_....._...._.....i.....,! i I......... b-'_..'"'-" .......... b.--_."._'.-- i

_ _ i'_i !.i i ! i i i i "

....L..'....i.....i........L.L..L_.....i...i..LI...,.i.LL',.....____

.....L..b._....-...4..._...Lb.._.b..i..........b.b_4..,iiii!iiiiiiiiiiiiiiiiiiiiill

]NT, F/C

XC*I
PHIB
VC

! ! ! !

ii!i

i i i i

.....FTVT .........L..L...t...._....
.... _.. --b...;-.--._ .....

6
TIME- $EC5.

-,17628E-2
O.
-2775,6_36

XP*I 3.6171018
VTB -12.509981
WEIGHT 16638.000

........................... _...,._...,._...._ ......... _...._._.,_.....: .....

iiiiliii!_i!!!
_ii iiil iill

.........._........._........._...._........._........._._..__.....

....................... ; ........ h"*."". ........ _'"'_"", ....

..... _.....b-..i,...._ ........ F...F..-i..,..i,...-_...._..-._-..._,..._ ....

,00 |I.SO 1

.... ;.",.'i""-_'" "_.....

h 50 S. O0

C)
m
u}

v

8

C)

g

o

NGDRCC SRVO03

...._....b...b..._ ....

iiii
....kLLi....

..i..LL.i.....LL.LLL
i i ! i

_ _.........b...i...--_.--.-i.....

,00

...@.. ,@.,.,i,...-i ....

.... _....i.,..._....._ ....

-. _...._...._.-..-i ......

i l k1....
.....i_i.....L..i....

;,50 6

........i! i........iT!7

..... _...,.i._-i-,..._, ....

,so ,
TIME- SECS.

..i....i.....L...[...i..,.L,..L.i.,...i....

....!/i.......:Tr,,,....

,00 l

! i { i ! ! _ :
.....b .-b.-b.-_ ........._,....L..b..._.....

................................iiil i"i-T-i......
.... ;..._.,..._....._ _ ._....._.....a..._. ....

i i i i ! _ i i i

.... i.....i.....i.....L ......... L....L....L... i ....

....i !-i-i........i??i ....
S. O0

0
o

r.=l

E-I

NGDTL SRVOD3

•-.b..b...b-..! .....

....i-...*_-..-.@..-'_.....

.....Li...Li....

ilii
....._.....!.._....._......

.....i!?i .....

.SO 3

....L.!....LL.}....[.-LLI.....

...._""!""_'"l ........ !"" '!""_""_ ....

....L...L.L..J .... " ' ' "...._,,.,._,,._....._........ L ..i.....L...i.....

,00 _.50 6
TIME-

fill
....t-'"_'"i""_.....

Jill
....!.....t....t...._.....

{ili

•,..i-.-.i..-.b..-i ....

.....L....L.,I.L....I .....

.....i-?1i....
,50
5EC5.

..... ;..-.._.-..;.....;.....,.....b.--&l..._....&....

! ! ! ! ! i _ !
.... ........ t....._....t....t.....

.... ,...L...i....L..].....
...._'""_'""_'"'_"" i i i !

iii!

.....i...H.....i .....

..... L...I...,L.-.I .....

..... i..-..i.....i-...i .....

.... ;....._ . ;..,,._ ....

iiii
.... _'"'!'""_'"'_ ....

.... _... i, • '_'. "! •

.....b--.b.i.-...i ....

..... |'"r"!"'_ .....

.....i...4ii.....
iii i..... ;..,.L.,.._ .......

.....i'? i! ....
|.50 I i.O0

Z

C)
o

NGD 51:1V003

! iiiitiii_ I iiii ili i J i

oo' ' :l_:o, _ _;o0 tso -_'oo _ Cso' ' ¢oo _bso ::_oo _.so _E.oo
TIME- SECS.

FIG 6,1,3 (k)
i



= t
SEA 760606

60A - BLACK HAWK
FRUTOS - RUTOROTRTION RECOYERT,
70Z XC IN .5 SEC, RORPT=-I

XR+I 5.0205976 XB÷I
THETRB 0.89260_9 VKT
XNGE 33602.317 NPINTE
0HRHR 1.0199999 NPHER5

5HRLL SPLIT,

-5.9175;l!
79.993871
8.2332060
99.97;205

INT. F/C

XC+I -.22108E-2 XP÷I
PHIB 0. VTB
VC -2775.92_7 HEIGHT

3.6171232
-12.509996
16638.000

O
o

_8

RLT ..... &l_sc

.....;...._....i.....'f....
! ! i "

..... i.....i.....i..,..i. ....

i " ! !

; : - #

fiiii

i ! i i

iili

;_s_.....i ""_""!'"""'""
=::;

i,
.50 3

....;'"""'"'_" ';........._""_'"'i-'"';........._""_'-"._'-i....... i.....i.....i-.-..;...

TIME- SECS.

.... ........._...,. ....... .....

__i!i_i-ti-i_l
..........,............' .......f'"'i'i'i .........._'"'_'"'_"_"

:;;; .... , ....... "t

....,-....,-..--,....,..........,....r..,--+.,, ........b...i.....b-.._.............................,:,,

._._.,_-,.-_..--_........ 4.---i-,.--_.--_.........._,,,_-,.._.-,,_.....

i i ii _il i i i i i
i.$O 1t.00 I i. O0

o VC
0

....i-.........i-...,i........_...._-..,.!.....i.........."....L...L..._...

_ i i _ _ , _ _ ! _'_'_ ....

.....T'"I"T"T .......T-TT'T .........!'"-F"1""1.....

.00 q

! i ! _ ! ; _ : ._ -L_; " I...._.-.+..._.--I-.._.._..._,-.-..,:....,....+._...,-'.,-..-!-...._ ..... :._..--4---".-,
, -_....._....-1..-...-...-_-.-_--.._........_...._....._.........._....,_....i....i !

....._'"'i''":"'"f .........i'""i'""!"-'_.........+....i.,..-i...,.i-.........i-....I....._.....i....

..... i.....i.-...i.....i .......... F-..-G...I.....I. ..... i. i......'..-..i- ..... i--...i-....i-....l ........ i-.-.i....G.-.i....

i i i i i ! i i i i i i i ]
.....i....-t....i-.....................................................................................!....,_....i--...".=..-i i ] i i l i i i i I i ....i i i f : " : :.....:"--;"'"_'"":..........;'"":'-"-_"•_.........._'"'-_'",.'-'":..........r"-'_'-'-._-'":........i..,,-_-..-_-.,,,_,,,

,SO $ ,50 I,O0 ! ).SO 1'
TIME- SECS.

#Tit

....L...[....L..._.... i i i _
!!!i

.... _...._,...L..,._ ....

...._'"'i"'"_""t........._""_""+"'+.....

.... ::i;i'""_""G'"_'"'t'"'_'"'_'"'_""_:_:: ........h-_tf ........_-r--i! .....

....7"7T'"] .........V-F'FI .....

9.50 1_. 00

O

: ; : : : : : =
= : : : : : : :

x i i i i ! _ i i
....._....,.....@....._ ....... .i.....; ....i.....i .....

¢3o - = ,_ i _ _ _ - - _
Z i.....i.....i-...._.........r--,...-_-...,,.........

.....L,..,I,,....L....':. .........L....:......L..,.i ....

• ,...,i.--.._ ....i-..-._ ......... ".'..-.._.....:...-.i ....

: : , ; ; ; ; ;

> _0 O0 1,SO 3

VKT

i_ii-_ii! i'ili ill ! ii_i .... i i i i 'i _ _ _....i.....i.....i.....i..........i.....l.....i.....i..........i..-.i.....i.,.-_..........i,,...=..,,,._.....i-.........;.....i,...._.,..i,.........i,,...i...,i,...._,........_....i.....[...,,_...
i i i i i i i i i i ! _ i i ! i i i i i : : ' : ' =_ = '

...._...._...._....f.... : ....... ...-i.....i..-.!!..........i...., ii ....
_.=.._... • ..............ll...lli_...l_lWll_.RI I...pIllill-,_ll...i,,_ .._lm...lll_.i_p... illllll.*lllll;..-lllll;_l ..... : i :

.... i i _ I ] F i _ _ i " :" i - : - : i : _ .= : . _ -

' iilI,i}I!!i,,
.... ,....!....-i...--.i-...._..........',..-i-...i....._-..

.... _:'"'_""'.."'"'I.... : _ • : i : = : : _ : : ' : _ :

........._..-.i-.'-...i.........i-..--_...,_-'...]-........_-.........i.....i....:.-.-i.....i--.._,--.i.........-....-....._....,.... ..... ;..-..: ....i.....i ..........i...d..._.....L...

.SO 6.0 .50 .00 1'' ' " ' .... ' " ' " ' _.so l_z.oo
TIME- SECS.

...._...._..,._.....;.....

...._...._....!...._....

...._!-ii....

...._...;....._..,._..

.... L....L...,I....._....

;. 00

.=

X

LL

0
0

"'c;

VE D ....

",:[ [[ L i i i i L L L I _-L I i _ i._
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

::::_::::_:::::!:::::!::::I::::i::::i:::::_::::_::::I::::i:::::_::::i::::_:::::I::::_::::i::::_:::::i::::i::::!:::::i::::i::::i:,::l:::::i::::i:::::i:::::_:::f:::i:::_::::i:::::i::::=, "_'_-=_"-'__ '_'__'_-'_- "_' I'- -:- -- -- _''_": ....._
_'__,!_0'__st00_ ' _'.s:0_' _,/O0'.' , s'o' ' ,_ ....'o

TIME- 5EC5.

SIMULATED AUTOROTATION RECOVERY

(SMALL SPLIT, FAST PULL)
FIG 6.1.4 (a)



SER 760606

60R - BLRCK HRWK
FI::IUTO$ - RUTOROTRTION RECOVERT,
70Z XC IN .5 SEC, RDRPT=-!

SMRLL SPLIT, INT. FIC

XA+l 5.0205976 XB÷! -5.9173_ll XC+I -.22108E-2 XP÷I
THETAB 0.83260_9 VKT 79.993871 PHIB O. VTB
XNGE 33602.317 NPINTE 8.2332060 VC -2775.92_7 WEIGHT
OMRMR 1.0199999 NPMER$ 99.97_205

3.6171232
-12.509996
16638.000

0

o;

¢3

r,q°.
Z _

¢:_

NZ SgVO0_ ..... &_,s_ sRw 19

.....f-i-f-i .....
i i i i

.00 1

....."-'"...................."?................. ........'t ......__-.:.L.LL....:......-=....,......'- .......:...¢.........'..........u..,..........,.....l.............................u.,...............

.....i.....!--..i-...i.........H....i...-!........i-...i.-...i...............i..........i......................J........................ ................

.....i.-d.....f....:;-........._....i....f....i........i....i....!.....i.........._-...¢...!.d........._....._...d.....i..........:;......L..L....;.........i..J-.)...;...........L...L...;...d......

.50 3 .50 .00 I_.SO 1 . !
TIME- $EC$.

.... @...._.....i.....@...

....L.,..i....i.-..L...,_

_....;-..--G--._

ii|i

....._.,..;.'-.'_-...;,.,.,I

;_ii!
|._0 l i.O0

P 5RVOOU. ..... SRV119
o
o

...._...,..,.....i.....i.........i.-..._....-i.....i.........._....._...-.;....._.........................................................i.....i.....i....._.........i-.-..i....-i-...._.........i.....i....-_,....i..........i....._.....'...: .....
c.a ....i...,._.....:.....s,..,L.....'....i.....i.....i.........._.....,_.,..._.....-..... ' ' ' : i i i i _ i [ ........ /,.....;-..._....._ ........ =....._...._ ...._....... :....._....;....._ ....................................................... _.....i....L..,d ......

I.t,J : : = : : ! _ " i i : : i : : : i _ i i I :; : } , = : ' .................................: : : , . • :.... =.....t....._.....i. ........ L....L....L...._ .......... _....._.....;....,: ...... L...;i...--L....: ......... i.....J ....L...i .... ".....L....L ..L

...._.....i.....i.....i..... i..........i i i i i i i i ....,..........' _....."=..........L...L...L...I..... : ........... •......................................................................... _..._...._....._.........._...,,i....:,.....s......

...................................................................................................................,• i ___ ..... .___ _" __ _ ..... _!_ i......i!_ i _____ ........fF"f! ........f:.: .............fff_- ..........::: .....
_I_C} '""_'""_'""_'""P ........ _'""!""'!'""! .......... !'"'"_""_'""_" .......... !....!.....!....._ ......... !....._....._.....; .......... _....._.....=.....i. ....... L...._.....L...._ ......... L...._.....L....I.. , _....i...4.....'...L ......... L...L....L-.._ .....

• .:."....

0 1.50 3.00 q D.SO 12.00 1|.50 1
TIME- 5EC8.

_. O0

o
t_

t_)

tr

tO

0 SAVOOq, ..... SAVl lg

.... _.....L....i.....: ....

i I i :

....F__V

.... i......" -..L....i .....

i ! i i
....i-....,:..-.-L....i....
.... i.....L....g....i .....

....L...L....L....I ....

.... i..... L ....L ....i....

_0

=:=i iJ!! _J!! _i;!
.... L...L...I.....: ......... :...._..i.., .......... i....._...._...._ ........ i.....L..._..i ....

i _ : i : i i ! i ! i i i i i i

i!ii " : :=

....i.....L..i....._.,..!....._....:_....[.... i _ L: _:_ :..... ......_.......= ......... ...._.-!....! .....

....i'¢'--i--f"-'t........................

...!....._....!....._ .......... i....._..._....J .......... L...i.....L...; .......... i...i...._...._.
::::tiiii

].S0 3.00 q,50 6

i i : = ; = i : ..' i ! i-, i : i i
.... _....L....i.....L ....... L....';....i.....i ......... _.....t.....i. ............. L...i.....i.....i. ....

! i i i i i i i _ _ _ i i : i
..... , ................. ; ............. .,.................... i.....i.....i.....i........,....,....,...,.

._LJ_.!_:....i...++..f.... /;.....=.'"".""'i"'"i........P""_'"'._""!.....

...._.....i....-i.....i........i.........L...i-........L....i.....i..........
! i : { , : _ i . i _ " i ...._....i......'...._.........

L...L...L....i.... ........ttw: .........P:--_

.... L....:....i...,.i ........ i.....i.....|....._ ........ :.... _-..J .i .....
m m _

.... _.....L....L.,..I ........ i...i.. -L. : ....

,50
TIME- SECS.

....:LLi ....
i i i i

....f__- t....

....i..,..i....M..i.....

.... L....L....L...." .....

" i i }

.... i.....i...-.L....i .....

.... L.,..i,....i.....L ....

i, O0

R SRVO0_ ..... $R¥119
o
o

...._.....i.-...!....._..... = ' : ' i ! : t _ : : _ .... i ! i-: ....i.....L..L..I....
t::: :::: ::i:....,....._.....,....._...........L...L..:....._.........,.._...._...._..........i.....i.....L..:........._....:....._...._:: _ :.........,....._....,.....__ : :..... ....i.....i.....i...._.......,....._....._.....,....

....!....i....._...............:...._..--_-..-_-.-._....i....._....i.....:.........._..-.-i-...-:--_...r..+-.:.--..!...i...............i...-.f.-.i.........f....!...-+..._........!-....i.-.-.!...:........:-..:....._-:.....

_ ...._"_""}ii ] _...............L...,z....;....._:i i : ! : i ! _ { : : ! i I i !:z....:.....L..._........i.....i...._..:........._.....u..:...i........1 ! i i j [ i :!;..._.....;....._..........s....L...i.....i.........t : ! i : I i i:i.....i....._.....;.........2.....2....:..;.

i!il :_i _};! I _:!! I !!!i _!}: I {:}: _:] I i;_:_o _ i ! i ! i i i ! i i i i i i
• "!"'VTi ..........i"T"}"i..........ii'i! ........!"!"T':.........!!:! .........!!T"i ......!"!T"'!......!"_Ti .........i"!! ''_.....
........ ''I' ' 'I' ' ' ..... I''

0,00 1.50 3 00 q.50 6,00 7.50 Q,O0 1 .50 12.00 1
TIME- 5ECB.

....i....i.,i..i....l

....ilj:::::ij::

...._: 11-t4
E m

}.50 15.00

FIG 6.1.4 (b)



' "'2 J

SER 760606

60R - BLACK HAWK
FRUTOS - RUTOROTRTION RECOVERT, SMRLL SPLIT,
70Z XC IN .5 SEC, RDRPT=-I

XR+! 5.0205976 XB+I -S.9173_1!
THETRB 0.8326049 VKT 79.993871
XNGE 33602.317 NPINTE 8.2332060
OMRMR |.0199999 NPHERS 99,97_205

o PHI B SRVO01_
0

: : : : : : : : : = : : : : : : : : : :

..............................................................................................................._ _ " _ ! i i i _ _ _ _ _ _ _ _ _""_"._! .....
: : : : i i i i i i i i

iT)TrT_ ii .....i ii i .... i i ii
,00 1.50 3,00

INT. F/C

XC+! -.22108E-2 XP÷I $.6171232
PHIB O. VYB -12.509996
VC -277S.92¼7 WEIGHT 16638.000

..... 8_ls_ SRV! 19

....f)fi .........IFI !........._._= ;........_ k.!....._-r i i-i4
..... i.....!.....L..._ ......... L...L...._...._....'....L..._.....I....._ .......... _....._....,....., .....: : _ : _ _ : _ _ _ _ _ .... t"i'-_'t ......._'i _ i'=

..... P'"'!'"""""P"'t"'_"'"?'"-_'""! ......... !'""e'"'_--"-! .......... ('""! --+""! .....

....L...L...L..._ ........ L...._...L..._ .......... _.......... i...a .......... _.......... _........... L..L..L..._ ......

' ....L....L....L...L........L...L...L..i..........L...L..i....I.........._..........i...........!.L...LI ........!

7.SO ).S0 ! L00 1 ).SO 11.00
TIME- SECS.

o THETR8 SRVO0_ .....
0

....L...L...L...i..........L...L...L.._........._....i....._...._,.........i.....L..._......_.......3.-J _-- _ _ " i.,..L........L...L..L..L,,

: : = : _'_'"r'-'_'" ; : : ' :'-' "-_ '_" _ _ _ 4,- --a ._

o "'"r'"k'_"_ ,"".'_'_" ;'"': .........r'""-.....,'-'"-'-.--_..":"-'-!..........r"4'--':---"..............._....................:-....I....,..-..._..............

=1 i i i _ i i i i i i ! J i i i ! i / " .: J ! ] ! : ! . : ! :

' ,00 .50 3'00 _ O0 7
TIME- SECS.

SRV! lg

ii_i =::'....._....,....._...._.........f...._....p..._....

_ ,.,..L..._,....i...,,_....

.....f...._....i.-.._....f..-i....._..-_.--..!.....

..... L,..L...L.._ .......... L..._...._...._ ....

..... _..,.,_....(,....; ......... _....(....,_..,._ .....

....._'''_''ri''''i''''';

.....L... L....L...._ ....

!if!
!!!i

....._----_--.._.-.-i .....

.....L...L...._...._ ....

..... i....i-..;..-@ ....

3. SO ] _. O0

0
¢3

P$1B SRVOOq,

.....!....,_.,..._....!.....

....._-'"i'""f'"'(.........f'"'i_"_'" _'"_'"__

........................._--..i...--!.-...!..........i..-.-i-....!-....i.....

O0 .00

....!"f''!'""! ..........f"!""! '! .........._"_" "'_'"_........ ............................_ :"_'"t ....
............ _ _._ i i i 1

_..._--+-'_,.-.i....
, , 1 i i _ i i i i i !

....._'"'.|'...._-"*'_ ........ _'"-'_" '_ .-"_ .......... |,'"'('*'.';_..,.i ....

....._'""_"--" r ""= ........ v..._...._..-_ .......... }.,..-i.....t.....! ....

I

50 9
TIME- 5ECS.

.... 7!

....---'_...._...._....=.........L.._....L..._.....
-=.= i;!!

...._..._..+.I ..........!"f["i .....

....----i...,._,..-_,,..i........._-....|----,_.-.-._.....
1

.... L...L..I....._ ........ L..L...[....._ .....

.... _,-.,'_*".b-.,.( ......... i,...-F'...b...._ ....

SRVI lg

......................._..............L...i.....
!

_.00

=P

c;'

U
rn

g

BCgDOS SRVO01_ ..... SRVl 19

;. O0

FIG 6.1.4 (c)



SER 760606

60R - BLRCK HRWK
FRUT05 - AUTOROTATION RECOVERT,
70Z XC IN .5 5EC, RDRPT=-!

SHALL SPLIT, [NT. F/C

XR+I 5.0205976 XB÷I
THETRB 0.83260_9 VKT
XNGE 33602.317 NPINTE
OMRMR 1.0t99999 NPHERS

-5.9173_11 XC÷| -.22108E-2 XP_I
79.993871 PHIB O. VTB
8.2332060 VC -2775.92_7 HEIGHT
99.97_205

3.6171232
-12.509996
I6638.000

0
0

0

O

tr
X

XRPC SRVO0¼ _SG SRVII9

.....i........................_.....;'-_....i-t..i.....i....._.....i..........i...-!-i......_.........!,....ii....i-..-.i.,.._..-.i.....i--...i.....I.....i...i....i...i.........i.....i...i..._.......i....i..i..--.!.....t-.-.i.....i.....i.-..-i....

...._...._...._...._........=--..L..4....L....,....._.,..L...L...i..........i...._..,..!.....i..........i........:...i ..............._...._.........._.,,._....L................................_...... L .................._.,.._.........._........
: : : : ; = i : : : = ; z | _ : : : : . . : : ; : = : =...._....J....i......_......._......L...i.....i.....].....i.....i....._.....Z........._--._....i.....i..........;,.,..;,.-..!.....i..........i.....i......L.4....kL..._..-_....._..........i....L...L._.......;....L...;....i.....[....i.....=--:....!.....

...._..--_..............." '_.-i.-...!.= _ ..-..i....._....._.....:..........'.....L...':...."..........="-,:.,,.,:.,..,F-'......L..i....'....:..........",...;.../.. _....... :,. :....L...L........".....'.....L....L..
[ i i i " --"",,i,¢_;, _i i i i i i i i i i i i i _ i i i i : : : = _ " _ .... .... :

...................._ ........-"""_""!""'............................... _ _ _ . _ _ .t = ; ":" _ _ i ! _ i z _ _ ! , ......LL...L.." ..... _ _ _ _ _ ... _ _ .....t'"t"'".."'"_....................................".............."..................................L...L-L...I.........-....;...._.....L........;....._....-'....i._
.....z-...._.....;....., ......... L....i.....;....L ......... _....i-....i.-.._ ......... ;.....L....L....i- ......... i.....i.... ;.....i. ......... =....t-...._......=. .......... !.....!....._....._ ....... ;.....L....i....." ......... ;.....L...;..... ! ....

.............................._---'.---._....-_........:'....._..-._...-_.-..;.-.._-..;.-..-'..-=..... i i ! ! J i- i _ ._i i J i i i ii: : _ ' '...................................................i i ! _ • i J " J -" i. iii"'i'""_""'_ .......... i.....i.....;.....i ....... _....._.....L.....i. ........ _ _ iii""i'""!'""i" ....

,00 1 .SO 6 .50 0,00 1
TIME- SEC_.

;. O0

oo XBPC 5RVOO_ SRV! 19

: : : : : : : : .......... :
=_0 "'"_'"_'"*'_'"'" ......... f'""('"f'"'_" ........ _....z.....=...._. ........ _....._...._....._. ......... =....._....._...._ ......... !..-_.....f.....f. ......... _.....(.....;......! .......... f....._ .......... ! ............ 1"....... !" ........ !"-"i.'"'_'".!"'

_-_i .:.-iff -; ==" "' .... " .....""_' ...........__"_ .....-r 3: .7!-;. -i_ _i"T ..'.'-i i .=.'-_ _i3 [-_--i-T ::--!-F _ i t ': ! ! i !

,. .....
..... :','"...'":'--,,, .......... .-,,,. " --r" "'_'""! ""'_,'"':'"", "'". ........ _ -. ................ r'"'f" '-! "'. .......... _'"".'"";'"", ......... ,'.'.,. .......... _.......... _-'";*-,"_'".,_ ......

..............................................................................................................................................................................................._ : -.,-.............i!i ........!_.............
_, _ ; , ::::::::::::::::::::::::::::::::::::::::::::::::::::::..... ; "'"T'"'"'"':" ........ !"'";'"":"". .... i ]' " _""'" ......... T'"'_""';'"""" F"T' }'"'_"'] .......... .'"}'""':'"'r ........ :-"*T'"'T'"'F .... • - • •

..... ........._..L._......'......I...L..L..Li...,.i.i.L;L';.....L..L.._,........L...L...-...._......... _,,.,F.,,._...,! ......
i i ii _ii i i !ii J ; ! i! !!i ill! i! !_i _ _i

1,50 3 ,00 _ _).50 1
TIME- SECS.

;. O0

_ _ ! _ ! !'

.....!""t"!""_ ..........t'"t ti"

• 1,50 3

XCPC SRVO0_ ..... SRVt[9

.... ........_..._..._.,.....

..... !,....f.....!....,_ ........ _..,!...,.!..,..! .....

._,= !!!!

.... ti i
.....i?ii ........ii!! .....
,00 _.50

i _ i i i i _ I ! i _ i i '! i i : : i * - ]. ::' _ "i

......'._ ._,._........_-.._....,_....._.............,;......:.....L4.........._..,_....._,= :-"_:.........L...L..._....Ir ........._...._--_..._=, , , .....

; _ i ; , i ; ; .: • : ; ; • _"_ _ ........t ........... I"'"!.........t"i .....
...._...i":.....L.......".,...L....L...I.........L....L....i.....i..........}.....i....i....,L...[,...L...i...L..............L....j....i...i.....

i i i i ; i i i I i T i i i _. ; ; _ ! I '-. _ .: - ,.

....i.,,i.,..i..-i........i..-.i.....i.....i........_...._.....,....._........._-....i...._....¢..........;...._.....L.._..........i....:-.-.._....i.....

....!..!.! ...!..........i,....i--...i-..._........!...!...-.'.,--_.........i-...-=-....=...-.=..........!-..+..!..._.........._:....!-...-_....!.....

...._ _ _..........__ _ _.........i ! bi ..........i._.i _.........._._._..,........._ _...__.....
D.SO IZ.O0 I .SO 1

TIME- SECS.
_. O0

O

o

0..
X

%; oo

XPPC SRVO0_ ..... 5AYl 19

J.....L.i.....i.... _ _ _ " _ _ _ ; _ _ _ _ - _ _ _ _ I _ _ i _ _ '! _ i _ ! I...._..+.._!._.+.._._,.......... .........._._._........._._ .........._..._.._......._._...+._.........._..._+.._........._._.._.........._.++_.I

.....i..i....L..i ........i._i...i ........i.....L..i.....L........L.L...L...L..L..L..i....L...J..........L...L..L...i.....,.i...L..L..L. _........t-t !-!
___-"..._.._ _............................i......_ _................._.._........_..._..._.........!.;..._._..._........._.._........._..............14.......................... .....................................

: _ _ _ , "_ : _ ...i,,"3 • " _ _ i _ _ _ i _ _ _t _ I i ! _; ;-,_ ! [ i i _ _ _ _ i i
ii"!'i_ ..........t! .........._......... t"!T'_' '

__i_l_:l: 'il_,i_i, _,, ,_ .... ; ,,,_
50 3.00 q.50 6.00 7.50 9 0 IO. SO 12.00 13.50 IS.O0

TIME- 5EC5.

FIG 6.1.4 (d)



SER 760606

o
o

II

60R - BLRCK HRNK ,
FRUT05 - RUTOROTRTION RECOVERT, 5MRLL 5PLZT, INT. F/C
7OZ XC IN .5 5EC, AORPT=-I

XR+! 5.0205976 XB+I -5.9175_11 XC*I -.22108E-2
THETRB 0.83260_9 VKT 7g.gg387t PHIB O.
XNGE 33602.317 NPINTE 8.2332060 VC -2775.92_7
OHRMR 1.0199999 NPMER5 99.97_205

XP÷I
VTB
HEIGHT

5.6171232
-12.509996
16638.000

0
o

IE:O

O::Z_

=='0

OHBHR 5RVOOI& ..... _ I_$ •

i i J i " ! i i i i _ .'- " z_ .w. ' ..-- T-z _ _
....•_"":.......... :""""_+-'",-'_.'"'.1.'"!-"_"'-:-' :"-"F'.'..'-'._ ........._................ .".............. :..........._.........

....L.,.L,,,L. .. ,,,,.L..i...,.L,,& .......... L,,L..,I,,.,,- ....... L...._..,.i...._ ........ _. L .. L ,.."......... L ,..i..,..i....._, ....... i.....L...L....i .......... i_...i....,L..L ....

,00 _ I).50 1
TIME- SECS.

SRVII9

............................. L....L.J.....L...._

..... I..,,,L..L....i .....

....._....._-..._....._.........._....._....:,-...._.....i
;. ! i "1 i [ _ [ i

..... i....i.....L....i. .... _ i. i i I

_.00 13.SO ;.00

OMRMR 5RVO0_ 5RVII9
o

= ""'i"'F'Fi.....
.....L....i.....L...L..

..... _...-i.- .b...._ ......... _.---_--.- _.....i .....

i iii
.... _.'-._-...;..-'_ .......... _.-,.'_ ....i....! ..... , .-._..,.-_..,.._ ....

.....!-"iii"_;i-:;!---__ii--F! .........._--_;._ ........_--_-__.....

_[-"i" i, i { [ i t i ! ! ._ [iiii[ i i i[_' r'"_'"'_ ...... _....i...._.4 ....... _.._..._..-_ .........b-.-.;...-..;....._...-.,..._...._....ii ii':''''_''''

....._--"f'"'i""i ......... i-"-_-"'i"" i..........i--"i"-.i-.'"i ..........f""i"--'f'-'",:.......... f...._...-.f...-.i....

.O0 _ ,50 S ,SO fl
TIME- SECS.

..............................................[ilil .............{{{! !iil ................................{{_i {i{{ ............................. i i { i
.... !''_' '_""_'""l""'_"'"f'"'!'""_ ........ !...*.!,,"-!.....!.....I.--.!...{ .!.'..-{ ......... _.......... _...., ......... . ...,......_-..!...._.....

....i...,.;. 4,...i.... _-..,._....:....:..,.-..._...._-...-'_....i....,!ii!!,i_[[ i_ =
i::!i ilii '_''

.... _-....i-. 4....i ......... _'---.t -.-._-*--._-........ _- .._...-._ ---_......

........................ f'-"t'"'t'"'_ ....

•.-_,.-.._.........,..._,...._........i..t-...i-..i....
3.so I S.O0

OMR.MR

.... ilil

..... • ...._...._....- .......

.._i_ i r.

5RVOOZ& 5RVI 19

.... •--._-......... ;-..--i .......... ;....b •._.....b...-r....i.....;.....i.-...i.....z.....b.-..'_.-.._ ............ b.-..;...._.....i ........ i.....b....b ..-b.-. ,...._...*./-..-._ ..........

_ ........ t .... 1i .... [ ....... " ....
• : ! _ : ! _ i i ; _ i i i _ i i i i i 1 ! i i i _ i i

.... i.......... _-,...;...-.i,..-,/- ........ i'"'r .-.i.,...i .......... i.,..-_-....;.,...! ......... _-....i....,b ......... _...,i,.,..b ......... i....._ ......... i. .................. i-..,._-.--.i---,.i .....

....._r!_ ..........r;F; .........i!_ _1 r,,T,,r,._Trr,,r..,r,,_,--;..............rt .....ir ......../.............__.....

..........,.....;...............i.....-....._...._.........._....i...._....._.........!.....i.....L..............i....._...................L....................t..._............:"I-'L' L.. L.....i.....i...L.i..........i....L.i.._L.!...ii .Li..........L..i.._.{.........................i....i........i.................................................................

.... 1..0
TIME- SECS.

;. O0

o N2RFE SRVOOU, 5RV1190

(%L

___;iiii!!i ..... .........._iii ........_.;_,-i.i..i-._...._.i_
...... /.....::....4....._-...;.,.._....._-....i....i......... .,.i.i..... ..........i.... -..i..../- ........;..i.. i. i..........i.....i...../....."........ i ..i...i.. i.....,...i.. i.........._....... i...i ..........i ............ _.....i..i....

,,,g_i! !!!: 'i _-_,_._i__1!_i _I_ __;_ _*_! i: ] '_

................... ! ..............! !!
=b'. oo l'.So 3'.00 q'.so 6',00 "/.so 9.00 lb.So 1_.00 l'3.so ls.oo

TIME- _ECS.

FIG 6.1.4 (e)



SEA 760606

60R - BLACK HANK
FRUT05 - RUTOROTRTION RECOYERY0 5MALL SPLIT,
707. XC IN .5 SEC, ADAPT=-1

XR+I 5.0205976 XB+l -5.9173qll
THETRB 0.83260_9 VKT 79.993871
XNGE 33602.3t7 NPINTE 8.2332060
OHRHR 1.0t99999 NPMER$ 99.97_205

INT. F/C

XC+l -.22108E-2 XP÷I
PHIB O. VTB
VC -2775.92_7 NEIGHT

3.6171232
-12.509996
16636.000

0
0

V---

I I

THETTR SRV00_ _ 5RVIt9

....L...L....L....i .....

...._,,:+:...! ........_ L_= : , t....

!!!i

_!!!!
:;:=

.... i-,"i'...'_.-..i .....

..... i.----i...-F...._ ...... _.._.....!,,..,F ....

i_iiliiii

.....!-Killi?i i....
,00

.....i.-.._...._...._........;....Li....L.'....i...L..._..._ ............................................

....._.....L...L....I..........L..._...._...i........L..L..L.I .... _ _ _ _ _ _ _ _
_ii_ =''= :: ..........
::;: .... _.,-.._...._...._ ....... L--_...._...i ........ i,--;...-.;.....; ..........................

1,50 3.00 q.50 6.00 7.50 9,00 |1).50 1;!.00 1g.50 I ;.00
TIME- 5EC5.

0
BRHR SRV00_ 5RVI 19

_o i ! _ ! i ! i i - ---n ! i i i ! " ; :....
.....r'-'r"-_--'"z.........F'"F"F'"! .................................t"_"_""_'"'i ........i"'!"-'_ ............._-"'t'-"t''_.....
..... L...L....L...L ........ =....._...._..._ ....... _...._...._...._...._...._....L...;.... i..... .... _...._....L..._ ........ _...L.._...._ ....

_ _i!i ....

!!liiii........................................................... _..._...4...--; ......... _'"'_'"'_'"'i .....

'o.oo _,so ,oo'_:so6,= .so .
TIME- SEC$,

_ -_,,,,,,,_,,,,_i_41!i!_ I
..... ]....f....! .............. _....._....;....i ......... _.....;....._.._.....i

i!!i i!ii .........!...-._....,.-.-_..........,.-..._...._-.--,..........i--i..i..-.i....
.....i ...................i lii 
,00 11.50 ILO0 1

.... _....._.....e..._....!

.... ,...._...._.-..v....l

_|_1

).SO I_.00

LGMR $RV00_ SRV! L9
0

0 ......._! i i : : : : i ! ! J : _ i : i i : i ; ! ! = _ _ i = i _ _ =; :i :: :i :: :: :i ::.... : : : : .... : : = : : : ; ; .... ; : : : :

o ......;...._...,;....".........:....._..._...._.........._....;....._....._........._.....:.....i....._.........._...i-....;-..._.........._....._.....,....i..........,-.,.....,.....,:.....................,.....,.....,....,........................_...._.....:-;.....i l if
: : : : : : : : : : : : .... ; : ; : ; : : : _ _ :" ! ....

..... ........ I'""F"'T'"'_'"",'""!" "F'7"f! "''i........... !"2"_'""T" "'_'""_"T'"'f'"'!" "! .......... F'"'!" "T'"'! ....

ilil.... fill iii ilii i?il ii!i !i!i
%,.oo 1._o _.oo ,._o 6.00 _.so .:oo ,_.So ,_.'oo' _.sO ',

TIME- SEC$.
_. O0

0
0

0
¢o.

,--, ..;

PR$ SRVOOq, ..... SAVI lg

iii"

_ i!ii _:iiii! _ iiii ill; !i_ :: .
.... ' _ ' _ ' : ' ' ; ; ; ; if--_--i ..........bib_ ........._ibi .........r'"_'"_'""_.........r-'"r"'.'-"_..........7""F'"!'_.........F'"F'"F'"i .........!""F"'F"_ .......:'"'"..........._....

.........._..-.i...-4.......!--_..i"_....._...._....i.-.-._.........._...+.--_-..._....i'{--+-_........_.-.._..+.i........._.-!..b.._........_..-.b..i..4....

30 1 S0 3 00 q S0 600 7 SO 9 00 1) 50 I _,00
TIME- SECS.

........................ _.....i-..--i.....i-ii ! ........t ii'""i""i'""_! i 1 ! i iii. ...;....-_..-..i .........................._ _ _ :" i.....i-...-l.....i.__ i" ......... i.....i..... _-.... _....._ _ _ _ , ..._....._.....i-...._- .... ,..._...-./.-..._. • .i- ....

I?iii .....

',L00

FIG 6.1.4 (f)



SER 760606

60R - BLRCK HRklK
FRUTOS - RUTOROTRTION RECOVERT, SMRLL SPLIT,
70Z XC IN .5 SEC, RDRPT=-I

INT. F/C

XR÷I 5.0205976 XB÷! -5.9173q11
THETRB 0.83260q9 VKT 79.993871
XNGE 33602.317 NPINTE 8.2332060
OHRHR 1.0t99999 NPHERS 99.97q205

XC÷I -.22108E-2
PHIB O.
VC -2775.92¼7

XP÷I 3.6171232
VTB -12.509996
HEIGHT 16638.000

gPTE 1 SRVOOq

....i....."...........'..-..........i....._...._.....i.....x i i i i I _ i i !

.... _.....i,....;.....i ..........] L-..i.,.i. • ,,.

" ....,..+...t...+...... ......i....
,,..,__ '..'_---':.-._."........i.-.!....f.--.f....

I._¢;_,.,,i i ! i ............................i i i i

¢_ 'C • SO

....._...._....................i.....i....._,...._.........._.-...i.-i..,-i.....

L....L....L...._I_ i _ i i i i i _ II..... .........._...._.........._..............._.............

"kt i-_.........____....
.... ,.,..k...k...i,.,.._.........{-. i...-.k-,._......... _...._.,..!...._ .....

.....!.....F.-._.-.._........._..--,_..-.._...._.........._.....i...._,...._....

.....i....,_....i....i..........i-.-._....._...._....

O0 q .00 ?

_i'_

.....i..,,._.,,._,,,,_..........i,.,._,..._,,,..i........i.....L...L.,.i...... _..,.i.....i....i.....
|i_J

.....kh__ ........._"_Fi .........iht'ti .........k!-! .....
-_ _=_ _;% ; ........

, : _ _ _ _ i_ _ i t _ _ _
i/== :=.:

.....r'+-+_-, 'hh_i ........._F" _."4........._.-4.-.k---_....
: i i _ : : t = _ i = i i | { i !

....i..-.-F..._..-._........._'"_""_"'"_""_""_""_'"'f'"'i..... ..... _...._...._....i ....
_ i _' ! _ i i ! _ _ i _

....._...._..,._...._.........._..._.,.._.-.._........_..._..._..-._.........._...._.._...4...
i i ! i i _ i _ _ _ _ ! i i _ _._

,SO" " "g' 2.00 I

....._,,-4,,,.._.,_.r.,Y.._....,_-,._
iiii

i'""_-"k_ ....

.....i---..k+-.-_....

..... _.'-'_-.'i-'.'i--"

....._..4...-i.....i.....

..... _,- ,_-..-i.....F ....

_.$0 I
TIME- 5EC5.

S.O0

o
0

o

xg

,o=r
£=i

TqSE SRVOOq SRVl lS

iiii..._-+..._.,.._....
....L..L...L..._..................

.... ...... ....

"_'"-_'"'_'"-_..... i;i;

....._....r..._.....r..(..._....._..T..___== ....
1' " " " "

I on

t'_'"" """" "" ".._i,-........... ."_...._'....d.....k ......... ;...,& ......... i............ ._..._ i.........

k .,.'.. ....

---_.d....._..-._........I _ .i.i...i ......._...._....i...,_.........k.-._...._...._....
_.,.._...,_....i..... _...._....._..._.... _....._...._....i........._...,_,..._.,.,_....

.... e.,..e.-,._-..-_ ......... _,..._,....q.-..._ ........ _,.-,,_.,..._,..-_- ......... _..,.t-,.,,t-.-., _ ....

! ! .: _ ! ! { ! : : , :

;SO
TIME- 5ECS.

.....k..._...J_....k.......i...._....L.i........L...k....L.i.........k-..k....;.........
i i ! i "." ! _ i ." _ i i ! !

....._-.._..-_....._.........i.....!...-.i.....i.........f k''f""k'"t--.':"-t-ii .....

.....Lri !........m rTVtr t....

.....i....._..,.,i..,,i ......._..,-k-..._,,..:_.......k...._....k...._.......i,-.._....'.-...._.....

.....k-"F'!F '_-----+--i-_.......{---kk-"_........F_,'_"-'{"....

....._...-_-...- ¢....._....._ ....e...._...._...._ ....... i.--..i- ...i-..--i. ........ _.....i...,.i.....i. ....

,00 1 ;. O0

¢)
0

0
o

z
_._

O-

g

PCNGC SRVOOq

! i i i

..... .L...i......L...i.....:

=.... i .)., . i,..j ..} .!

,00

....+i

....H!i .....
: = = :
! =. - .

.... i--,..&,..,_....i .....

....i.,-.!...,i...i.....

.... r "'"_'"'"."'"'! ....

SRV119

.... _¢" --.i":"i _ "_' i-_",'_-_',,_,'_',-_,,_.,...;..,.,i.;..,_ .,.,I.,-.F.,,._ ............. _,--;-'.,,;,.,,'i ....
l:lt :::l =111 it |: ::::

i ! ! i i _ _ i : t _ _ i : i _ I_" . : I , : _....r''_'"'_ .............._................._............_...................t ..............r..,._..,+......._....................................

............... ,_;; ....

.... ii i,ii [i!i...._...,_.....i...-_................ = = { : : : ! _.................................... _........._'"',........................"'",....... _''_'"i'""f"
........ _..._....._....._........_....,....)....._........ !'""!'"'I'""I .... ----.,., ....._...._-..+.-.,_.............._................_..-4..,-i....._...

... _,
-.4 ......... )..-.: ......... _....-i,...i,...._ .......... i.-'.._.."_...._ ......... F..,.F...._.,-._ ......... =..T...._,..._ ........ _..._.-.._--..._,.-

....... _i : iili
.50 ,00 I).SO .00 I

TIME- SECS.

....i.....!.....L.!....

....i"i"'-{'"i.....

.... _.-..|....._.,--i ....

|:::

•i.....i--_..._....

_.00

==.
C)'*

I

I, IJo
I.--0

r._m

XNGDTE SlqVOOq SRVI 19

_ i i ! , , : , i i i i ..... i i ! ! ....
....._....i...._..._ _ _._-, -..._...._....................._..._....,.,.._..........._ .._.._. .._........._...._....,....._....,....._...,._...._...._....................._,..._........._ ._....i..-_........._"-i "'i" "_.....

....i....L..L..L.[....L..L..L..!.........L..L..i...._........L..L..L..Lt...L..L..L..i..........!...i....L.i..........L!...!....i.... '....LL.L..L1....i.,.i..i._'.......i..i.._i...i.........[........iii ............L.L.Li..........!.ii,.i...L..L..i.i...i..'!''''i'i'''''i,..._.i.._........

....fdtt-rtt"!"_ ........if'"'ti ....!"hti .......ti!""_ ........hh"tf ........hi"!! ..........i!_ '_ .... _!!"_I ........!!_ ....

................................................. t!-t-i.....
........_..........i....................:TITTTITTr ..............!-!_ ..........!Tr ........FTI ........7tT,T7t! .........ii77-iT!:_t t , " i "oo _'so _.oo _.so _.0o _sO "_.oo _h.so _.oo _._d ,s.oo

T[ME- SECS.

FIG 6.1.4 (g)



SER 760606

60R - BLACK HAWK
FRUTOS - RUTOROTRTION RECOVERT, 5HRLL SPLIT,
707. XC IN .5 5EC, RORPT=-I

INT. F/C

XR+I 5.0205976 XB+I -5.9173_11
THETRB 0.83260_9 VKT 79.993871
XNGE 33602.317 NP[NTE 8.2332060
OHRHR 1.0199999 NPHERS 99.97_205

XC+l
PHI8
VC

-.22108E-2
O.
-2775.92_7

XP+I 3.6171232
VTB -12.509996
HEIGHT 16638.000

WFCE

....._ z." : .......=, L; :=........L L z _.....

.....L iLi ..........iLL : _ i.....

rrt"r'i_'ln ..... z...,z....L..._iiiit_ _i ..i..,,.=.....i, ........ i.....L..._ ......

.--I

i

LUO
i..3D

_ , 3.oo

SRVO0_ 6_ $1_' SRVt tg

' t!ii!iiiiii !iii..... i .................................................................................

iiii ii_i i;il,'ittl
i ; i, " [ ' " _ l " I- L L L i, L L

i _ Li ; i i i i _i _iA _i J ':.__j..
;so s ;oo 1

TIME- SECS.

.....i...4....b...i..........b..-l--..._--..i..........b....L..::-...'.4

..... L....i...,.L...,i. ......... L ...i....,L...,i ........... i...,," ,...i....i....,i
=. _ i _ _ i _ _ i #_ ;. : ,

.....i.'-;:'i-'.+ .........#'mf-.i .........._.-.f......,......I....
_ ! ! ! ! i.-i ! i ! -= i

i i i ! i _ i i i ! i i I

.I...L..L. / t ..... ,i.........."-''L..L.._....._..........;...._.....i....._.....
t i " . i J . ;, " t I1 l / I /

....._....,...................i.....L..-'...._............._.....i.........

....._,....'......._..............f....f....i.....=.........f....,.....f..+..

. L--; : : l i i i , :" i i it

0.50 IZ.O0 If.SO ;. O0

8
D

...._.4.4...._.... " ' " • i.....L....

.• ]ili

.... _'"'_'"'_'"'¢ .......... _-"'_:'i'""#'""_'"'_'"'i'""! ....

IT' ..............E.........[__ .........i"T'i .............L...L...[........i............................._.............
_i _ ! _ _ _ _ _ _ _...... L...,L...L...I .......... I.,,.I.....I...-L .....

;so oo

RHODE 5RVO0_

....t...._...._..._..........._..+..._...._..-.!...-F-.+.-.._..-_.
.... _t_.4....V..L...I .........i.-...i.....!....i.........?'":'"':"7 .....

...._"'t""f'"'l ..................................._'"'_................. ilil Jill

.... i-,...i,....L....L ......... L....L,,..L.,,I ........... g--.,g...-i...-.L-.

.... !!!!'!ii!
' ....... .,..l....i.....L....i....

.......................... L.,.,_...._....L,.

....i....i...4..._.... ....ii!_ ....i....._....L..L.

.... _.,..L.,-.a.,..i .......... i.,.,,i.,,.,_,..,_ .......... i.,...i,,,., i,.,., L ,,

.00 7
TIME- $EC5,

....L...L...i.....i.........i.....i....i.....i.....

_tl i _...................... _'-'_"'i"# .....
_;;_ ;:::
:::i l;_i

!ii! :ii!
.... L...i.....i,....i ........ L...L....I.....L ....

-.b.4....G._........b...;..4-._....

.... !ifi....t""t""l'""_..........................
L!_

.....!...L...i...1........i....i.....L..._....:

iii! ii_;

.....}..--l...--}----}........._-..F-..}---+.-

_il; ii!7

.....tt"t"t .........l-'-tt-t....
_..i.-i.. 44 .......P4-.--i-.-..i.....

_,..,L...i...._..._ .......... i....L.i..,i .....

I ....

2.00 1t.50 I f.O0

0

=P

N

g

I HMUSE SflV 119

[['-- ,71-]'--_ ! iJ !Ji !! iii!
/=

...............,, .... .......::t::::i' ' < "ll ..........' <7' '",,,,"' ....• , ................................._............i.........._"! ........._'"r'"'l'""t .........I'"'!"""_''T........_"_"Ti ....
i ,,=/ .... I!,_,! ..... / ...... i=/,: ,
._ ........._1............................._,4_,,4,-_, ..........,,,4_.i_ .....

I i ! i i i i i i i i i _ ! i _ _ _ i i I i i / i i i i...........................................,..........,..+.+...,...l..+.-+...+-+.4-4..+-+_- +-.+-.i--+-.,-.+..-.,--+-._
.....i....i...!....._........_..............f.........b.i.....f4...L..i4....i-.i....l...i.....i4...............;....}44....44....i.....i......

i!iJ i[Ji iiii/ii11!i! il iJ;i 1,111
,00 1' .00 _,50 6.00 .50 9.00 1

TIME- SECS.
i. O0

CLUEG SAV119

::i::ii::i!::i:il:!::!::::!::t::i::ii::!:!:.....i=:ii::!::7!::
.....{"{{'{ ..........t"i"ti .........i'"i' 'i i",'tI"'ii ........ tr i'""i ..........i"i"t'_ .........i "t'!i ..........,:.'""':""i"i..........t >t""t ........."..........i-"'r....

_o .. i. _. i i. _ _ _. _ i....i. ............................ _...._ ........ f....L../.....i .......... i.....i.....i..-..:- ......... _.-.-i.....-:-...._ .......... '_....-i..,..i.....+- ......... ".'..'-_ ..............

_,-_.:.?..LL..i..............L..L.i........'.....L...:i..L.L..i.....L._.....L..:...!..:.!......i...._....._.....i....,4....i.....i-L.i..........L..i....i.....i...._.....L..i....L..i...._....i.......)4.....
_' .....i,..i.-.i.....i.........H.4..-.i.......H...i ; .......i...i ....i,.i.....i.....i-t-H...i...i.-t...i............i'i ...........i...... i...-H.-t - .....i....

....,=4-...._..-._.........i.......................!..--._-................._-..._.,..-!...-4.........t ..........'""_.........i.-.-_------,---'................t .........i.............i..`.`.=............t- i"""t".'-.........".-':"'"'"'I .....0 "1 ..... i .......................o .._..._ . .; ..........t................._........._...................I..............-..........t........•...................--...........4..,........................................
I ' " ' I ' ' ' ; " i ' ' ; ' ' ' ' i ' ' ' " ' ' , '0.00 I.SO 3.00 tt.50 6.00 "/.50 g.o0 10.50 12.00 13.50 16.00

T[HE- 5ECS.

FIG 6.1.4 (h)



<-CI-

SER 760606

60R - BLRCK HRHK
FRUT05 - RUTOROTRT]ON RECOVERT, SHRLL SPLIT, INT. F/C
70Z XC IN ,5 SEC, RDRPT=-_]

XR+I 5.0205976 XB+l -5.9173_t! XC÷!
THETRB 0.83260_9 VKT 79.993871 PHIB
XNGE 33602.Bt7 NPINTE 8.2332060 VC
OHRHR 1.0199999 NPHERS 99.97_205

o.2210BE-2
O.
-2775.92_7

XP÷! 3.6171232
VTB -12.509998
NE|GHT 16638.000

8
0

o:=_-
IJJ
2:

U')O
:::PO

TqSHER SRVOOq

! i i il i iii il i i ! i i : _
....._...@...._.....i..-.._ ...._....._-..._.....i .......... _....'.-...._....._. ......... _...-t....._..-._-..f ......... i. _............... '.--..i- ......... i ....

....L...L...i..._..........L.J... _..i....i.'__ .=, " | " _ _ ! • _ :- =-
i } i i I i } _,"] i _ i i i | ! i / i
e ' F .... _. " " " F F ...... F F i e.....,r,rtrt_ .............rrr.................rrtr_ rrt-,-, ....
- _ _ " _ ".i,,'_ .: .; .: " " _ i i i i i i i i = ' d

....._....-;...._....:.....f....}.....}...._..._ _ - _ , _ _ _ _ _ ! _ _ - _ l
' " ......L-..r....._..._.....i''_""'_'"'_'""'""._'"'b'4""i_....

• . . ....f...-_..-.f..-.._....
..... i _ ".- :" ) _ " : I ! " j _ j

.....L...L...i....L.......G._...4...._.........._....i....._....._......._.._....._....i.......i........._...._....

....._'"_"_'"_.........!"_.""f"i""l'"_'"'_""_i.........._....i....._....i............._....._....t.........t...._...._...._....

,00 l,SO _
TIME- SECS.

..... i.,...'.......i....; .......... i...,,i,....:......i ........ i.,...i..,..i.....i,...

i!_! .......i---_--+_...{-...-!....-i...!....

.....i....-_..,.i..-.._.......:...................' _ : :.... !..,..l..,...!,,...! ....

_.; _ _ .....:........_....._.............................. _=..,.f.f._....
....._-....i...-.i....-.."..........i-...,i-.,....'.,..,;........i.....i-,..,i.....i.....

-" i :" J L i_ i i

,O0 I

....G..,=,.,.,i...,.i.....

....i....-..'....._.--,.i-....

....:;.i .."=-i-

.....-:,..._..+...;....

;. O0

_' ! i ; i i _ i i
....._........i--i..........r-!ft....

o .....t'l'""t""i.....

_o ...._..._....i....i..._ i i_...t ...._.....I...._ ....,..,,_

e'! ....._..-i....._....J....._.--.i...-:.-..4....i.....

= .... ="..i....

NDOTDC SRVOOI

.... i : _ _ i ' : | : j : 'i _ i i "J ._ : ! i '! :' i : :...._ , _ 1 i _.... i .....i.....i.......L....L._ _ i _ ! _ i _ ! _ _ i _........-....-- _ _ _ :.

.....i....i-....:.'-.-.i........!-.....i......i-....i..............v.................._....__.i...._........._...-.,..-.._-....;-........._....._....._.....i.........i--.+...-!..-.._........._-.-..!.-...!....-:"....

........................•;....';....i.....i.....: : : : " " ....._....._..-.i_....i-.........";,...i,....i....:....
_ _ . i...._ _ _ .....!'"..""_'""'.........._....i...._....!ii I i...........t....'....i....._.ii i !.........i-....i.....';....lii i i..... ! : _ _ i " _

.....i....-'_.-..i....._........i'-.-.;...._----_.........G._,....i....._....i....i.....-_,...'_...._;........_.....'_...._....-_........._...._..-.-D.i.........._....i....._...:,.........i.....i.....i....._...
i i i i, [ i i i ,i i i ili i J i i i i i i i ! ! I ! _ i i i i i

[00 7' D,IO 12,00 1l.$0 '
TIRE- SECS.

l.O0

0

ZO

0

g

RGRIN SRVOOI

_..-"_'_V
..... i...._..,.i....,i,...

....._...i._.,:........t.._.._.:..........:' _.:'i ........... ........ ................

..................._..._....._......,.........:....._..._...._....

...._..'...._...._.......r"-:_+'"i.........._--'4"-"b"_.....
::::!::_....i,...._......._-..-._.._....._..........i.+.:.-..-_.....

:' li.,..._,,..i ........ i.....i....,i.....i .......... i.....i-....i,...._ .....

.00 1 ,00

:_ _ ....._:,.=i................_----._..-.-'-.---:.,==............_....._....._....._..........._.....:...._....._._:........i.....i.....L..i.............,.....,.....,....._.........,""4"".'."........_ :."'f.........i t""
.... ..........i.....L...i.........L....I...i.,...i.... : : = : , . • , i _ i..................................................................... _...............i..i- H ........ b.+4.+.r...F..i-.+ !.....

....i.....L.-.i....i........L...i....L...L.........L,.._....i...,,_.......Ll.....i....i........L lii ..... '_ ''_ ........ !'-'"P'"'t'""!" ........ P"'t'""! "'''i . .....

, " " _ _ ; i, i , i, i i ...._iH .........i.._.i.i. .......J L-.L.I...I.....i i i i i i I t : _ I ..' i ..' ! i " J i i i i i i

[ i I ! I i .. " ......_4" '''' ....L Liiii:i'ii .........._._.._..i........i _._ _.........h..L.r4 ........ i -F'_ • _ • _ :. _ _
...._'' .........< "' ..........I'VV_! ! ! VI........_...__ i.... ,, t .....
...._....-i.....i..-.!.........i'"_'""i"'"_........._'""_'"'"'"':"'"_'"':'""-_'""-'""-_.......I"'"I..................i i.....i.....i.....i.........i....i..../....i....._ _ , _, _ _ .....!_til il-i i i _ ....__iL_.

'soi)' l
TIME- SECS.

i.O0

CLUEG SRVO0_
,¢=

-:::::i::L;L:i::::;
_¢> .....G.i---.G.i.....

_=> !i!ii

:::::i::ii:::L:i::::

'0'.00 1

....i.....L..._...._........I.....I.....L...._........_....._....i....._........;..._.....i .........._....._.,.._...._........_...._....._.,._.........._...._..._....L........_.....i.,..._....:....... _...-._...._...._....

....._,...._.,..._..,.i.,,..L.,,i.,...L....L..-.i.........._.....L...._.....i..........i..,;....._....._..........;..,.._....L,...L........_...,L....L,,.._........._.._.i.,,,._.,.._.........L....;.,,.,L,.,,I........;'",'_-""_""i.....

.....i...i i..-i .........i ;..! !........._ i.i..-i ........_.i +_ ..........i...i.._.i .........i-! i._ .........i./ i...{ ' ! i..4 _ I-i ;_.i i....
i ! L_ ...... _ ._ .... _._ ..... ;_'_ ............... _..... _.......... i..... 4...

:i;: !;ii ::II ::I! ::#i i;!i _!Zl i.:: ::_
L_L LL L._ ..... L...... _ ....... i....._ ......... L....L..,.i .................. _..,._.,-._ ........ _.,.+...._ ............. _.-.._.--.i....b ........... _.."_ ......

.....'...._...._...:.....v..i...i...._....i....+..._+..i.._..t..i_..._.+..._....._.._"...+..".+...r...._...:."_....._..`.T"'i''''i ..........._'"i!'"'_"'+ ......... +'i .........
! ! i : j i j _ ; i 7 ; 7 : ! ; _ z : 1 f ! 7 : _ Z i i • i ; i ; i ! : ! = I : ; " ' i

,$0 3,00 q.50 6.00 7.50 9.00 10.50 12.00 13.$0 15,00
TIME- SECS.

i

FIG 6.1.4 (i)



qS"lv

SER 760606

60R - BLRCK HRHK
FRUTOS - RUTOROTRTION RECOYERT, 5MRLL SPLIT. INT. F/C
70Z XC IN .5 5EC, RDRPT=-!

XR+I 5.0205976 XB+! -5.9173q11 XC+I -,22108E-2 XP+I 3.617123;!
THETRB 0.83260_9 VKT 79.993871 PHIB O. VYB -I2.5099£
XNGE 33602.3!7 NPINTE 8.2332060 VC -2775. g2_7 WEIGHT 16638.00_
OMRHR 1.0199999 NPMER$ 99.97;205

g

x

r==o.
.J

_-t o
zo

tat_
--it

WFOHND SRVOOU,

....i .......i ! ' ........% ........- : ' ; ,

...._......... ..... ............ F............. [.............. [.... ...... ! _ ..................... !....._....._......... i'"'_'""_'_ .... _" '_"'"!"'" ............ "-""r""r'"-r'"t ............ !............... f'"i'"_ .............. ................, ....
L i _ .._ L L L , L = J : | i _ ' | : g ; : : I L _ : / _
r .. _... : i - T _I_T_F_._i_!_i_i_7;_T_`..r_l._!._..v_C_1 .........].:."ITFI .......F._,]I?T_; C....'TT ........

: _ : : | {{' : _ } _ : i ! : : _ i : i : " ' {

i'i ....... '.-" " "'t....... t',"'{ ..... _ , : : " : _'"_ :" : :""; : • : : _......... : .]...j......... . ":'-.";.............. .......................................................l....:.........i.....;...... ....

1.50 3.00 q,50 6.00 7 SO 6.00 !0.$0 12.0G 13.50 !
TIME- 5ECS.

;,O0

; ....i.-+.--_-.-}....

= ...._..+..+..._....
....L....i_i

...._''['"'_""_i! i i....

WFBG SRVOOtt

! i | ; i i !'| i ] i i i _'! i _ i i '[ ' ['"

.....F"'T"" T'"'r '" _ ...... r " I[ f ...."r'-;" ......I +'"'r'"';"'+ ........[ _'"'r'"'_'""( .......... " " " _ " " "
:= _ , _ = _ _ ;"T""F'"_ .......... i'"'_'"']'""i .........f""f""!'"'f'"':

....._....4....i..-..{..........{....._...+..._....+...:,,..,._.,..,.:-.................;-.........;.,.,.I.,4........._-.............L.4...._.....i.........._....L...i......_.........L...L...L..L..[....L...L....:....[......
_ i i ! ! _ ! //i _ ; _ {.,...e...._.........]_; ; _ _ _ .= _ / _ ; i _ _ _ _ ; " ; _ _ / ; _ ; "....._""'_"'"i'""i..........t'"'i'""_'""_" "t'"'i'""_'""!'""_'"'t "" ""'_'"'f ""',""_"'"{r'"'i'""{'""f """'.,".........f'"','"'_"-'f ........._"-"i..........".,....._....'.,....,....f ....',...-i

%_ ! ! ] i _ ! ! I ! i ! i 1 ] i i ! i " J ! i t.] "_.J i i i i : i i i i 1 i ! i J
_ i i!: : i : : : : i i _ = ! _ { i ! i :

ii_." i i i i ! i i :' i _ ! _ [ i i ! _ i _ ! : : : : : : : : i .:

....... _....!....._.....;....L..L..L.+..._.........L....L...L...I..........i.....'.....L..".........L..i.....L...i..........L...i.....L...L..

....._-...._-.....;....._.....L...;.....L..;...,._..... _ " ! =....."'"" ......... :................"'"'" ..............._"'"'.........._.................. i'-"-_'---'i"-'-}.....
!iii !iii iiii _,_ ,_,

.so _,oo _ ,oo _ so _z.0o
TIME- $EC$.

;.00

DNPRRT

....i..:i....i.....{...........i.....i....i....._.....

....!--,:W..+..I..-.-!...-_--+...{.....

...._...... _..--!..........!.....i..-..i....4.....

....i...... ....

...._......_.'"_.........._'."'_---.i-'-"i.....

.... ,.-.!..-?--.!.....
• ....L..L..L...i.....'.....L...L...i.....i.....

Ls0

SRVOO_

i i i i , i I i i i i i i ; ' ." t_ ......,.....,..........,....._.....,.....,.....,................,....,.....,.....,........ L.._.....L..=....
! ! _ ! [ i i i ! i i ; i I _ = •.....L...L.._....._......... L..;.... _....._........._.....L..L..._.....I....i....J..-.."...-L....

.....i..........;.....;..........[ L...L..i....._....,.....i.....i.....L...L...:...._.....f...._...._" _........._7.."_ ......../7.."_ .........':_Y[-I=" _ _-._ ,

.....•.....L....L..4.........t L...;.......'....._.........._.....L...;....._........ i.....,.....L...L.........L..i....i....._.........i.....i....i...i..... L..i.....L..i..._i_....,""'1'""f""_ ....
i : = :

i .: i ! : : = :....L...i.....L..i.... _ _ i _ ' i ] i }
..... ,....._....,_.....=,...., ....p ......... .?_,.,.. .........L...L..'....,"..... ! i ; i _ " " " _ ": : "

,00 q ,00 7

TIME- SECS.

L....L..,L....L..

...._...._...._...._.......... _....i....._....._..........i'"'+'"_'"'_ ....

...._....L..F....i........._...._...._,..._........L.._...._...._....: . . . =:

....= , {,I.....;..........;......... , , ,:L'L'"'L'";..........f : :,'-..._.....L..._.....
.... i..,..L...}....L..,;....£,..,i,..,._..,,i .......... i..,,i.....L...._ ....

i _ [ _ I i _ _ _ .....I.....L...i....._....
....i-TY-I ..........iT_"{ .....

_.50 IZ.O0 I

.....L....L...L...i.....

....._.....!..._.....f....

.....L...L....L..L....

! i _ :"
..... i.....:i....i..-.; .....

$0 ! 5.00

,=,

g.

I.LC)

,.,_,_
amo
_l..m
z
o

DNPREF SRVO0_

.... t....L...I.....L.._.... _ _ _ _ _ _ _ _ _ _ , _ i _ _ _ _ _ _...._...._....._....._........._...._....._....._........._....._...._...._.........._....._...._...._.........._...._.:.._....._........,....._....,....._........._....._....._................_....._...._...._.........L..i...i...i....

_i_i ;ii! _i; ....._....i.....L.i.....L..i...,.i..3.....;..........L..L.J...-_..........i.....i.....L..L..L..L.L..i.....i....._....;.....i..Z.i....
....L.i....L.._........L..L..L.._.........L..L..L..;..........L.L..'....._.........i.....i.....i.....i.........L..L...L..i........_....L...L..._........L..i.....L.._........_...i....._...._.........£....L.L.L...._ _ _ i, i i i : i _ _ i i.i ! it i _ i _I.i i i _ _ i I i , i i i i tii i i .i i ! !

....{..........{..........I..........i"_ .............. !{"__rii ........ :I_T"T_"'[7i'"Y_ ....... i""Vr'7"T!!"T'!'Ti'T"7T"C"_T""_""i .....

•F _ i i I i {...,_LI:.:;..:::_i[_ _ i,,,i!i____l _ ...... *........{............I........_ lk:::..i.:..:_:::..L:L:i.::::i::::L:_.:::

_ ' : : | ; ; " ; i _ " : I ' : ' : '_ ; ' ;" : _ : " I ;'; : " i ; _ t " ' " I ' 'O0 I.SO 3.0o q.So 6.o0 _,SO 9.00 lO.SO 12.00 ll.SO I_.OO
TIME- 5ECS.

.... FIG 6.1.4(j).



f .
-, ¢-

SER 760606

BOA - BLACK HAWK
FAUTOS - RUTOROTATION RECOVERT, SHRLL SPLIT, INT. F/C
70% XC IN .5 $EC, ADRPT=-I

XR+l 5.0205976 XB+I -5.9173_11 XC+I
THETRB 0.83260_9 VKT 79.993871 PHIB
XNGE 33602.317 NPINTE 8.2332060 VC
OHRHR 1.0199999 NPHER5 99.97_205

-.22108E-2 XP÷I 3.61712_
O. VTB -12.509_
-2775.92_7 HEIGHT 16638,0(

o

°

ej_,

> =o
o
o

oo

NGDGOV SRVOOU,

.....i-i i-i..........i-i-i-i Fi i !:i I i-i.H.!!, i i-i-i t i i ! i.....

ii!!iii !i!! !!!!
oo 1 , 3.00 u,.so 6.oo 7.so I

TIME- SECS.

iiii ii-!iii ¸ ii.... iiii i! iiiii "iiiiiiiii![!iii!_

.....ry T__[.............._.........].........rr _r......._r _....

.00 ! ).SO 1=, Oil:

0

=
rj
r.tl
03

8

o

NGDRCC SRVO0_

....._..._..._..._..........i.....L...L..i..........i...L...i.....i....!.....L...L...i..........i. i._...i.l..!....i.i.....i..........i..i..!.....V.l....i.....i...i....i.....r....._.,i....i....!..i..;-i..-_....i....

_-i ..........i.....i....._...._........L...L...L..i__...i....i....i..L i...i....i....!.....!......... ILL

..... f""!" ! i ......... !'"""':'"'"=i .......... _'""!"r""!iiii !........ !'"'_'" r':" . '!' " _ !'" : ":'"'! ! '1 ..... f...f........_....#....i..l_,50.r..._. _ ....oo _.so _oo _._o _oo _o .oo _bso _.oo
TIHE- SECS.

i.of

NGDTL

0 ...i,....i-....i .......... _...._..-.i..-..i..-.-i .....

° !i!i .... i....._..-.-_....i .......... i....._.-.._.....t....-i.....i .....

....i.....L....L...i..........L...I....i.....i....,:........=L.._
o....i.....i....i...i ..........i.....i.....i.....i..........i.....i.....i.....i.....

0 I s i0

SRVOO_

....i.....i.....i,....i........................f..........i.,...D.-..i-..--i..........i.....i....i..........
..... _.....i.....i......:.....! ...J.i... _.....i ......... L...L...:......I .......... I....._....L..._ ......

..... i i i i , i i i ! I ! i ii...-.i.-..._...-.i- ......... i.... _...-i .-.._.......... i..--.i.....i-....i .......... i.....i..... _..---iii.....

_._...._ ................................._,.._1...._...._.....I....._.........._,...._...;.....,.;.....
I

.....!.....l.....i....i..........;. _....i .. i..._. i., ..i....i..-.i.,..._.-...!...-i.,.i-.-..i.

.so ,{o0 ",'.so t.oo i
TIME- SECS.

i!iii!iiii!!i!!iii : i-[i ...... i---iii: i ]i.....

;001

o NGD SRVO0_
o

TIME- SEES.

FIG 6.1.4 (k)



_c

SER 760606

60A - BLACK HANK
FBOBUP - POPUP/REMRSK, INTEGRRTED FUEL CONTROL

XR÷! 5.321_099 XB+l -5.7952079 XC÷I 5.32915q9 XP+! 1.91875]6
THETRB _.0996295 VKT O. PHIB -2.59781q7 VTB O.
XNGE qt775.5qq NPINTE 2.¼556636 ¥C O. HEIGHT 16638.000
OMRHR 0.9999999 NPMERS gg.gggg97

g

g

I.-
-g

g
I,,-
,._1
(3::¢=,

0

%

RLT SRVO05 _R$_ SRV!O6

.........................._i!_l i.-._-..._....,.._...;..=..;-.; ..........}""i""_'""} ...... _'"'_"=''_ .........._'z'-'_'"'= ..........i....._....;....=.........z...._._ ..................................!'"'t"+"'_ ....

....LLLi: i_Z_ :+iii iiii __.Ltil ..........i:ili:.iii iliiil

....iri44"-'_ ........i44""_I i4"i"i..........i+i--"i"i.........b+44-+__+ .....++i !....+! +!....
i.!: .... >..!................i-._.-i..i..I..i....._...+...+..........P+'.-.v""_.................. .............-._-..._..!........._-..kf...+.._ ...........i..i...i .....
.... .-.L,..L.+..L...._ .... "''"

oo )so _ 50 +.00 .50 .00 )_.+0 _.00 ,_.
TIME- SECS.

;. O0

o VC SRVO05 ..... SR¥! 06
¢)

%_ i i i + i i i i + ! _'+ _ _ ' + ++ ++ _ + ' + + i it : i i + + i i + i _ _ _ _
x i + + + i i i + + _ + + i + ++ i! ++ + i i i i + i } + i i _ _ _ _ i ! i i

+ + + + + + + } + + + + ; + + + + + i + + + + ; + + + + + + + + + + + + + _ i i
! i + + + : • . ; + + + + + + + + + } + + ; + + + + J + + + + + + + + + = : : :

'+H'_++++*p" "'" +" "'+'P ........... _++_+...+_,*+H ...,=*...,_ .......... +*..=+p* * ,+p+, ,.t ........ + ,,+, p. ,*._*,+*+{ ........ + ++,,+, ,,++....,_ ......... =,,**++,, ,.,l*,,,,t ......... p++,+p.,,,+++,,l .......... +,,+,*_+., ,pl,++: ....

I-Ii_ + J,_-- + + + _+ + + + + + + i + + i + + + + + + + + + + +
ILl ,, + + ] j.,a'_ + + + + + i + + I =, I i i : { i + + + i I + + L + | + -'+ z t + + + i = : : :

.................................................................................... . . .'"+':"+-l-+..+y'+"!'""? -+ ....

__oLiii+___iL!iiiLLiii_iiLir_ilLLi+ .........!!il ..........::_'+ ++'+
o......++++_::I++++ ++++l++++l++++j+++++ ++++ ++++ +++t +++++,,+_+_++++++.,,........+:+++........+++++........,+++.........+++++........,++++++++.++........++_++++.....

u_ + + t _ + + | + + +t_'' + + + + + + t t + + + t _ + + i _ + + + i ' " - -:oo + .)
_+.++

> '0,00 1.50 .00 q,50 6 50 9' _. 3.50 I

TIME- SECS.
$.00

g

z

0
0

_- all

VKT SRVOO5 ..... SRV 106

! + ! i
..... +.+++.v...._.+.+.e ....

i + [ i
..;.L..+.L+..._ .........

+!+

....i+.i.-.i+i....

....+....._.....i....._....

....7!"7+i....
;.00

e-,.

mR

g
LUd
>'0

VE 8RVO05 SRV 106

,00 1.50 3

.....L..J.A i..........i..L..L..]...... L I L" .........i.] L.- .........L.L.L..L........_..Li i..........-.L.i _.........i. Li i....

iiii+iiiii+iiiii+iiii+iiiiii::iiiiiiiiilliii:iiiilliiii+i:i:iiiiiiii:ii:illiti+iiiiilliiiiii+iiii+iii++i+iiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiii:ii,iiiiiiii:i+iiiiiiiiiiiiiltiiiiii:iiiiiiiiiiilliiiilliiiiiiiiiiiiiiilliiiiiiiiiiiiill111411111iililli
..................................i41.........._!+.:!.........! i i!..........i-+..............t!..........!..................!............+ ..........k+...........................+.........................................................1 i......+ + I + + +..............++++ .........+ + +++ +i_+' i _ !i
.................................!-.i-;+ ! ! : t++ :+i i +......i J-:--+ ...............: i........._.+........i +++i-i i +

: _ : :+ : i + ' I : "
,00 1t.50 6.00 7.50 .00 10.50 12.00 )3.50 15.00

TIME- SECS.

SIMULATED POP-UP & REMASK

FIG 6.1.5 (a)



SER 760606

60A - BLACK HAHK . .
FBOBUP - POPUP/REMRSK, INTEGRRTED FUEL CONTROL

XR+I S.321_099 XB+l -S. TgS2079 XC+I 5.32915¼9 XP÷i
THETRB _.0996295 VKT O. PHIB -2.S9781_7 YTB
XNGE _177S.5_ NPINTE 2._SS6636 VC O. HEIGHT
OMRMR 0.9999999 NPMERS 99.999997

1.9187516
O.
16638.000

0

e;

S.O0

P SRVO05 ..... SRVI06
o

_;:'::'::'....."_'""'_t_ .....'"' ""' ......."" ........_""..........'-_-'.........."-"_f'_'''.........L...i.....L...i..........i.._.L..J.....L..__...i.....i.....i....J.........._..@....i.....!........i-i...!.....i ........._.....!.....!....._.........._....i....._...,i....._....i....i.....{....i........._....i...!-.._.....

.....t"'!" : : : : : .... : : : :""! ..... : : : : ....i'""_"'"_'_..........!"'"t"'f'"'! .........!"'"t'"'t""l .........................: : : :_.........t"!t"_ .....
_ii.!i .....iii.i, i_.-.-! ..........H....!..._.... !{i _ ....!....-_..!..-i.........i-..i-..H........_.!-..i-..i........:.-.._...._-._........i.i...i..! .....

, _ .....IIT_ .........FiT_ .........iFii .........iFii .......ir!-i ..............................._, _ii .................!i]_
.oo i.so _.oo _.so _ ,so i,oo _.So '_.oo '1_.so

TIME- SECS.
._.O0

0
o

: : : : : : : :

0 ..L....:..,I i. L ...... i.....t .....

,,- ....D-D-i--i-.-I--i-i.f.-i....
...._....._...._.....i.....I ....i....i.....i.....i....oo -i-i-i-i ..........Fi-i-i ....

o ....L..i....i.....i..........L.i..Li....

SRVOOS SRV !06

........................... _............. i....._.,.._....J .......... =-....i...-.=.....I .....

....rt'_tF!rt_ ..........V_I_ .........t?Fi .........i.....L....i.....i.........L....L....i..,.,_........._...._........................._...._...._....

,,,,C.-.2........................L...L..i...._...,,t...;.._.:..L.._....
.... _....._...--_-...._ ........ _-.-.-I....._..-..i...', r-'"_--"!"-"!'""i'"" _'" "_'""!'""_'"'_ .....

.... iiill.......... i....._ ......... i....._....._-.--iL...i.....L...i..........f i'""i""!'""! ........ !"'"i'""i'""_ ....

.................................... L..i_ i_ i........i....................

,00 q
TIME- SECS.

.....•,...i.,..._...._.....

....._......_....=....___.....

..... !.,...I,.,..I....,_. .....

o0 1

ii_! ii!i i_!i
..... _....i...._.....i .......... _....i.....i.,...i ........ _.-..L....i.....i ....

.....l'"":'"':"'"t'"'t"l'"'1"""t'"l ..... !'""_'""t"_....
=::: !iii

_!_iiiiii

.....L...L...L....I..........L...L..i....L..

....i!H .....

....ii-?-i .....
.... _....L....L..,,_...

.... _....i.....i...,._ ....

....F!-i! ....
3.50 1 _.oo 1 |.SO 15.00

SRVOOS ..... SRVI06

_.i...i...Li..... -- _ _ i : _ _ i _ _ _ ' i I _ _ t ! _ : _::::::::::::::::::::::::II: ill i i I: flii it
,50 .00 7,50 9.00 10.50 12.00 13,50 15,00

TIME- SECS.

L

FIG 6.1.5 (b)



SER 760606

60A - BLACK HANK
FBOBUP - POPUP/REMRSKo INTEGRATED FUEL CONTROL

XR÷I 5.321_099 XB+I -5.7952079 XC÷I 5.$2915_9 XP*! 1.9187516
THETRB _,0996295 VKT O, PHIB -2,59781¼7 VTB O,
XNGE _1775,5_ NP[NTE 2,_556636 VC O, NEIGHT 16638,000
OMAHA 0.9999999 NPHERS 99.999997

o PHIB SRVO05 ..... _&Kf SRVI06
0

r'_o ....._....._......__....._...._....._....._.....i.....F...__..._.... ...;.....1...._...._.._......_...............................................................................................................t .....................
o i i _ ! i ! i_ =i .......... i." "i ..... = " i " " ;i i i" ii

'" . ""r" :'"'=. ......... !" "-'"!"'"_ ......... ,""'"""i '''''_. ......... _.""h'"_" ............. F"". .................... _............................. _ ...................... =..............................................................

..... .:....._-.,.L...._ ......... _.......... L,...L ........ _.....L...._ ...._ ......... L ......... ;.............. L......... L..,._ ............. L ................. _...._... ,L .,.:,..:, .... :. ....... _................ _..................... "..,.L ....-r-_
o__ ....i....L.i...i...,._..i...+..F.F..L._.ii..+..,÷!. _i ...... !.,..i...i...,i........._..!i...i ..........i.-i...!....._.........;......!.+.i..........i L.!.i .........i....!.ii._

,00 t,50 s.00 _ s.oo _.so e.oo t0.50 _ z.oo t _.so t _.00
TIME- SECS.

o THETRB SR¥O05 ..... : SR¥! 06
o

o°f-"'-iTiiiil ...........i''i-b'i'ii-Fiii-i. HH!...........i........'i-i-itti i.........i............................l: i! .....-, ....i.....i.....!.....................................................................................................,...................................................................,............................................

F;ii _F" .-_- i ili i-:i .......'......... i:_ ......... '........__ ..... i!
o i i i i i i _l-i i i i Li i i i i i i i _i iii t i -_ ili i Li _i ; i
= ] ;Ti _ ii_ ; i ;i i i i_;;_ ........__!_

i i i i i i i i i i i i iil i i iil i i i i ill Li ! ! i ! i i ! i _

_=._.._.i.....i_...i.....i....._i_.L_i_i_Z_._]....i...._.....i.....i.._.L_....i._.._...i._._..........i.........i.........L..i..4...i.........i.4-...i.....i....._....L.i.........L..:.i..L..i...i....

'o _ _'.so :oo _,5o s so _'._ b.$o _z.oo s_.so s
TIME- 5ECS.

5. O0

o PSIB 5RV005 ....... 5RVtO6

_" _ _ _ _ .... ! i i i i _ ! _ i ! i i .... _ _ _ i-', i i _ i .........i ! ] ! : : : : : : : : ] ! ! i i ! ! i
.... _.....F-,.._ ........................ _....[ ............... i....,_........... _...-_..-.-i .......... _-,.-i.....i....._ ......... _-....i.-...i...-.i ......... _'"'i"'"!'""i'""_""!'"'T'"'!""'_""r"'_""!'""T"-'! .....

_o....!.-..._ ......................., .............._........................................_..............., ..... "'T'"'I""'_'""'.........i..-.-_.....f.--.!........_'"'T!'""' ...._'"'_""_'"'_....

©°....!.........._........_.......................1.4....!.........i._._.._._._._!._i_._i._.._'._._..._.i_i.._i........i..._...._.....i...Li..i...._._...,....,.....,..........
.... i................ _...: ......... :................... _....Z ......... _......z,...._...._ ....... _..,i.._.;..!i.i_ ..... _.....|..._.....i ...... L...._...._.._ ..... i_..:,

,00 1',50 3_00 _,50 6,00 7,50 hO0 10,50 1_ 1,50 t_,O0
TIME- SEC$,

BCO005 SRVO05 SRV 106

"-:' _ " " l _ i _ ] _ - ! i _ ] ! _ __: . ; : • • • _ _ _ _ ! _ _ ! i :. T _ ! I '_- _

....i i!-! ..........iH-i-i-i.F.i-i-!-i....................!i ..................._i.......................Fi..........i i-i...........................i i _..............._......_-i......................t.............................. .......................................
_=_ _, i?i_iii',lili]lil] I ! i il' )_I i I
r_.) .....i.....i....._..,i..........i....i.....i.....i...............i..............._-.........i.........._ ..... i....._........_ J...... _............!" '_............................................................i ......... _...... I
CQ ! i i i i _ i i ! i :; ! ' i _ i ! : i i ' _ ] _ i ] i _ ] i _ i _ :. !

.....f!i--f .........ifii ..........!fiiFiiff!ii ..........ii; ...................._.........:'....................._.........!.........i!i I __ ii i
o ..-..i.,..-i..-G..-i......-.-.i.-,..!.........................i..........i.-.-._........................_..............:..i....._.-..!.-..i.-..-!..........!....._..-..i-.-.._........._.--.!..-..!..--_..........i..:...._-.-.:,.i i..-:..._...G.-I

:.o;'' ;:_o _Lo; ,'._o _'.oo':,'._o'_ _,Lo'o_:_,o._o_:'_,_.oo_ ,;_._o,'5.oo
TIME- 5EC5.

FIG 6.1.5 (c)



SER 760606

60Q - BLQCK HRHK
FBOBUP- POPUP/REHRSK,]NTEGRRTEDFUEL CONTROL

XR÷I 5.321_099 X8+! _5.7952079 XC÷l 5.32915_9
THETRB _.0996295 VKT u- PHIB -2.59781¼7
XNGE _1775.5_ NPINTE 2._556636 VC 0.'
OMRMR 0,9999999 NPMERS 99.999997

0
0

o
¢:}.

%=.

cr

X

o

XRPC SRVO05 ..... 8_51

__)_i_i__!__)_)__i_i_____i_i_i_.̧...i__Ii_Iii_II,IIIi__ii_iI,iiIII_I,iII__ii__..................................,I_IiI_IIiIii........

,00 ].50 3,00 _ 6.00 1.50 Q O0 !
TIME- 5EC5.

0

.',,,4.o

o.

=o

XBPC 8RVO05

....,_...._.....L-.I.....
....._....-_...--_....._..........i...-i-...-i-....i..........i-.---i...-._--_.........._.....L._....._........-...._...._....,........i..-.i..-i---.i._._L...L....L..i.....
....._....._-.-..!-...-i..........i.....i..,.._....i..........i ..-i....i..-.-_.........._--..._.-.._..-..=.........,.....;,...._....._.........L.,..i.-..i.....i..........L....i.....L..._.....

:: ............,...,L,,,,i.....:"

...._....._.-..-_...._-........._.-+..._-.-.._..........i-..._.-.._....._.........._-...-i....._..-._-........L..i_...L...i.........i-"i"i i..........L.--i-..._.....i.....

,00 1 7.50 $,00 l
TIME- 5EC5.

XP+I 1.91875]6
VTB O.
WEIGHT 16638.000

SRVI06

...._.-_-_....._.........i_.i,.-i_ i .....i. ii-_i .....

...._-i--i-).........!-ii_! -_ )._-.._.-

:...+..-i....,i.-...i..........i....i..,..i-i..........i.,i--..i.--_....
....._..._i.--.-_--..i..........!...-.i-...i...!.........._...._.-..-_.-.--_.....
.....i)__i -........._-+i _..........i!i,..i .....
D.SO 12.00 ] ).SO ] i.O0

5RV[06

"_!_ !i!!liiii
....._....._.....L...._..........!.....i...!.,;.......i"_'"!"! ....

.....L....L....i..,.._..........i...,.i....i....i..... :_

....._...._.....i.....i..........._....i.....i.....;......i.-i-..i..i...

.....i-..j-i.-.i......;...;..i...-i.......i..._....i...!.
1.50 l

o
0 XCPC SRVO05

....i----._-,--_.-..(.--..I.................................................._...-_....i.....¢........._...-_.....i...-_.........._...._...._.,..._.........;....._...._...._......

....i....._.....L..._........L....L...i...L....... _....._....._...._.....

o ...._....._...+_......._....,___.................................__._...__.,..........,.....,....._.....,..........,...._._._....,..........f..._.....f...._...

°il)ii iiiiiiiiiiiiiiiiiii i  x ..... _.._ _ _..... _ ........L..L..Li ....

_ i....-_....-_.....(.-..._ .......... _....,....._...., ......... L....i.....L...! ....

.... iiii
0 t I00 _I50 s. OO 7.50

TIME- SEC5.

SRV 106

i_)) )!)) ))))

.... _.....(.i.*._$iII._ ........ ;.,IIt_II.I;+.+*._ ........ _ .......... _ .........

.... "...._.....;.,..._ .......... _.....:...._...: .......... :,.,;...,;..: .....

ilii iiii_iill
)0

o

o XPPC SRVO05 ..... SRV106
o
c3

x i i _; .......... ; _i ..... _.................................... _ _ _-_/) _ i i i ...... i_i _ T_ _ ....... i...... i i i ) '_ii:; ..!...!-!... 1..i..+..!.-.._-.l. ! i i .i, ._. i.i i .'_.-_....i.i...-i.....t..i-...L.L.i.....[...i...i i....._........i.L : :. )

(_ • O0 JLSO 31.00 _!o_0 6tO0 71._0 _LO0 | C).'SO '_.bO '3, _0' ]_.00

TIME- SECS.

FIG 6.1.5 (d)



SEA 760606

60A - BLACK HANK ..... _',
FBOBUP - POPUP/REHRSK, INTEGRRTEO FUEL CONTROL

XR+I 5.321_099 XB+I -5.7952079 XC*I 5.32915_9 XP÷! 1.9187516
THETRB _.0996295 VKT O. PHIB -2.59781_7 VTB O.
XNGE _1775.5_ NPINTE 2._556636 VC O. HEIGHT 16638.000
OHRHR 0,9999999 NPHERS 99.999997

0 OHBHR 5RVO05 6&&G 5RV 106

..........i.....=,.,...i....._.....t.....!.-,,!.....i ....._...........!,,...i...-i.....i..........i.....!.,...!.....i-...[...i...._..-_.-..!.....,,,..!................i ...... ,i..,.._.........."........."..........i.....!.-.[ ........ !.............

=o "i'"_+_t "__u_ .........i"i_ tu_; _lsi .i ._..t...._...._..;....:......._...i.,.'....i.....i...i.....;....i....i.....I...u_ i _....
.,,=.....i.....i..-.._,d.-:_,d.....N.....:....i.....!....i.....i.....[&$...i.....i..+...i....i....i...._+-! !.iLi_Niiii+ i..d.....i..._.....
,, ........._....+..!.........._. _.....i_,..,.,-{....._.....d...._....._._._..._........._...._..._.-._..........u._....._...._..4..._....._....._....d..._...._...._...._....

10,00 1.50 3 O0 SO 6.00 ,SO 11,00 l !.00 1
TIME- 5EC5.

OMRMR SAVO05 SAV 106

¢:_ ....._""F"t!r7YY_........ .........._........._ :.-..._{_........._....._-.-._..-..__ _ _.........r'"'v"'v'"'r'"'r""_-'--_"".:'""r:: : , , , , : ....._'"T""'"_ ..........."'"r'"_'""_':: : :........ ,'""_",'",__ _ :..........................
................................ iliilC_ ..... ,.....,....,.....: ......... ,...., ...,....., .......... ,.....=.....,.....= .......... ,........... =....., ........ _....,.....,....., ........ _ ..i.....i.....i ........ ,.....,....._....., .......... _...._....:.....¢ .......... :....:.....,... _..................

•"<o.{ i _ i i i._-! i i i , i ! [i_i ! i-£L_±kl _ i ! i ! .....

"- '....i...i....L...L'.._-_.....L..L..i.....L..._..........L..I....L...I.;...!....L...i..L..._...L...L.i.....i,...L.i....[...L...i..........L...k...L...i..........i,...L...i.....i.,.

c ,00 1.50 3.00 q,50 6.00 7. 00 1_.=,0 IZ. O0 I !.50 1 ;.00
TIME- 5EC5.

o

o m.o

_t
o

%

OMR, MR SRVO05 ..... SRVI06

i i ! ! i

i ; i i i ! i i
.....YIV! ..........YTtI .....

i i,,d

, ,, ....,,..........
....._.....!.....L....".....

..... :"-.-.{.• .--i.....i- ....

I ' ' " '

.00 1

_.d.....i...d ..... : : : :
....._'' I'""!"'"_"""'i

.....!,,,--ki--i..........id,.?...f..... i.....
......... ;.---.-i..-..i- ......... _-.'":-'"'_'-'"I.......... _.---.:'""r"-'_ .....

j!iillii! iii_
50 3.00 q'50 6

i i i i ' i i i i i i i i i i i i
: : , : : : • : _ : :

....,.....,.....,...............i...-.!....i.....i.....
i.....i.....i..._...,...i.....'.......i.....;_ .... i i i ! i i i i

!![i i![i
,50 9'

TIME- 5ECS.

..... I.....L....L....L ........ £.....M...L....; ....

.....rrrr ........TTT_
i_{! :::;

Jill iiii
..... _.....;..._...,._ ......... {.....i--i.-.-_ ....

i i i i
.... i.....i....i..-.{ .....

_i.O0

....i"i"'"i_ ......
_-..._-....i..--.f....f.-.._

....i...i.....i.....i.....

Z ...._...._,...._,..._.....

_...,!....._....._.,..._.....

dliill

=,00 I

N2RFE 5RVO05 5RV 106

I....,...,...._,,,._,.,........._..............._..._..,,_...i.........._.,..-.............._...._..._..............._.........._....,_,..+.._....,..+.._....._.....,........._....._....+._.........._,...._.._.,,...._
....!ffi.........i-iifrfi'..........fi.........i.......fl_!..........i..........i.........!..............i.........fi.........ii.......................i!i_1
....iiii7: _ti!i 'Yl2 i "i _._t?i ...............ii2i_ "2t:!t 'i!!! ..........i i_ '_j
._._._-..............f..,i..........i..........t--_-..-t..!-.!-i.i.......i.._.-i-.i..........i.......{--!......................_...:.............{.,!..........._--._-,
..............i.......................................................d.......................t....................................................f.-.-f........i..........i-f-{_........i..._..._.,_..t

_ _ _ _ i i ! i ; i i i : i " : _ t,' : : ,--_ : _--_ _ :--" d--'- -._
.50 3.00 q.50 6.00 7.50 9.00 10.50 12.00 I_.50 15.00

TIME- 5EC5.

FIG 6.1.5 (e)



SEA 760606

60A - BLACK HANK
FBOBUP - POPUP/REMRSK, I NTEGRRTED FUEL CONTROL

XR+l 5.321_099 XB+I -5.7952079
THETRB _.0996295 VKT O.
XNGE _1775.5_ NPINTE 2._556656
OMAHA

0
0

L,_

0

¢:¢_'
I--"

I',--

=,

XC÷I 5.32915_9 XP÷I 1.9187515
PHIB -2.59781_7 VTB O.
VC O. HEIGHT [6638.000

O. 9999999 NPMER$ 99. 999997

THETTR SRVO05 ..... 8A$_ SRVI06

iii! iiiiliiil ii!! iiiiJii!i !!ii !!ii FI!I iiii

_.! i..i .............L[iLi.i..........i [........i__i% i[ii_iL._.... : " _ i i..........1 _ [.i... i.........i i _ i ; i i i L i _ i

ilii i!i!'iii_ ii!i !ili ilii iill ilii iiii'iiii

....."-"-'--"........_""-'.........._-'--"-"........._,:"-_--"-_:, ,........._,_'--_-_-":: : :.......ii-i-i _.........___.,_--"____.........• ,_=.,=.-'"'__,........ii!-i--_ii !i
,00 1.50 3.00 _ B.$6 | Z.O0 I

TIME- 5ECS.
;, O0

BflMR $RVO05 ..... SRVIO6

_ .....r""_'"!! ..........!'!-"'r'"'_ ...... _'"'_----r'"'r........r.-..!.....r--r.........r--"!"--r'".!..........!.....!---.!-.."!........ r""r.'-'r'--'r...... r--'.:'"'_-",..........r""_"r'!'_'!--"_r'_ ....

_g ...........................__ _ .....__--F_.........._r__....
....._ ............... "'"_'"'i""i'""i ........ _'__'_"_'""_'"_""&'"_'"'l""'_"';'""_""'_ .... "'''";"";'_"_'

...... _i,!i_i,:':i ,=_i i_ii ilil _ iiii,iiii,i!ii
, . . : : , ; : : . '..._!.._È_"._"_._..._.._..._...._....!_._.._..._...._.`._._"È_`_`_!_!"_`_._.._._"_._.._._.._ : , = = _ : ; : : ; : :

%oo :so _.oo _._o , .so , _.;o ' :,,.so
TIME-5EC5.

_.00

(.,_o

._J

LGMR 5RVO05 SRV t 06

.....i-i.i ,.........................i.....
L_ i_! ! i i i , i _ _ !-

....i._i_i__!___?-_,,,__,_,....

.... _'"'q.-.._...._ .......... _..."_""-i...--i .....

,00" " ;

iiii
.....i"i"i"i .....

i i i i

_!.J j
....i'-"F'-i i

...... L...._....L....I .....

.... _.....,;....,,_...,._ .......... ;.., ._ "l....._ .....

I.s"u' ' '6._ ....
TIME- $EC5.

..... ¢.....L....I.....L..,.....i.....L ....i ....i.....,.....I.....i....._.....i .......... i...-i....._.....i ........ i....._.....!.....i .....

..... i...J...i...i ......... i....._.....i.....i .......... _....L..,._...._ ........... L...,_....._...._ ........ ;..,.._....._....._ ....

.....•.'.....i.....i....._.........;.....i....._...._........._...i....._....i.........._...._.....i....._........i,....;....._,....i....

_..-._._....;., I..... = ....._....._...._...._....

....._'...._....._'...'_.......... ;... ,;'""_'-..._ ......... i""'_ .i'"'-;."",

,O0 t 3.$0 .=.00 t'

.... i ....L ,.£ ..; .....

e-_

(-3

LLIO

O--

C;

PR$ SRVO05 SRV 106

....[_._._.L._..........__L_U.........;.....?...._..._........_..,.i__[........[ [_;,.;_.:..........;_;....[.i._._.i..[_.:_.L..i.....[ L.,_._.i__._.........i,.i_._L.i_...i.i--_..!....
ii_! _i! ili! :il _ !!!_:_; _!_ _ ..........i i...................

ili/iill _ iii_ i " _ i

...._-__"_i.........._-"_--_-_.........._ i i i I ::_i il!..........i............i.-!........i.-iii_........................................._....I;' .............._i'_-_-'_i.......""-i-_i_ i.........;-i'......_:I

.....i...............i...............i..........i..........!.,-.i.-..!-...i.-!...i-.-i..i...:.l..!...............i............i...............Fi..............i.--..,...............!-.!.....................................: .._,I
! ! i i i ; _ ! i i i i :: ; ! i _ J : _ : t ' : : ' i i i : ; _ i._ _ , ;. _ _ ;._ i ;.i o.oo I 5o 3.00 _.5o 6.oo 7.sO 9.oo lo.so _.oo l_.so ls.O

TIME- _EC$.

FIG 6.1.5 (f)



( " - .;
J

SEA 760606

60A - BLACK HANK
FBOBUP - POPUP/REMRSK, INTEGRATED FUEL CONTROL

XR+l 5, 3211&099 XB*. -5, 7952079 XC+I 5, 329151_9 XP*I 1,9187516
THETRB I_, 0996295 VKT O, PHI8 -2,59781q7 VTB O.
XNGE q=1775, 5qq NPINTE 2, 1&556636 VC O, HEIGHT ]6638,000
OMAHA O. 9999999 NPMERS 99, 999997

I...,,i.....i....i....,_..........L..i_..i.....L..L.,L.._....i_;..... ___ _ ' ' ' _ ".... .,..i...i....i.-..i....i...i...i,--i
_ iiiitii!i ] "_-_-__"__" _.....

i i

[]]][Jiiiii!i.....,-..-.,....._..-..i....._ii!i .....,.....2]L__.....[__ ..., ]i ] ] [iiiii[i[i[ii i i ....i...._....L..L..L._._._....--:....i.....

................ ....................i;0 ....{iii ..........f fii-,-f!if .............i.........i i ...........} ;i-ii:il-i:iiiii .............i..........i ii-i
0- O0 ! . O0 , SO 6 3. SO I ;. O0
o TIME- 5EC5.

0o Tt&5E

...._....._....._...._..• _,i.•,4-.._ "....... i.....i....._.....i.....

"8 _...t.-.._-i.-_...t-._-._...._.....
"'_ i i i i i i i i _ :_i i i

uJo ....L...i.....L...i........L...L...L..i.....L....Li....._'_..-"_
n °.

_'_oo _ .oo

SRVOO5 ..... SRVI06

.....!....i.....i..-..i....._--.-_....._..-_.....

.....L..L..L._.. iii[i[ii

!iiiii:!;ii.....
,50 6.00

TIME- 8ECS.
;. O0

o
0

o

0
0

z
(,J

g

PCNGC SRVOO5 SRVI06

....!--!i-i
....L...L....L..J........L...-....L..._.....

: : : : ! ! !

.... :.....:.,..._.....:. ....... =....._...,._..,._ ....

....iiTi ..........i!i-i ....
oo I

....i _....i....._..... _ " : :

_ ...._.....,....._....._.....
i i i i i : ::

: : : : : : : :
i ! i i i _ i i

.... :....._....t....._ .......... _.....!.....!...,._ .....

!iii !iii

....iiii ..........!i!-i .....
.50

.... .¢'..-.!.....:2 .-,.;.- .., • ..., !, ....!...., t.-....! ....

!!ii i!!i

i iii i i ! !

....i-iT! .........i Til ....
6.(

TIME- SECS.

_..!.-..._..._.....,....._-...._,_ _,__,_...._.............._.........................
....i..-.._.._ .......k...b--!--.-.i....r...i-.-_..............r.._..................r.4............._---

....i i ii""'_""_'""....i ! i ! _ ! ! _ i ! i !

...._..-.._..-.._-..._........i-..-.i....._-....6...r.-.._...._....L...i........i....;..i...i...
....L_L_i.,...i.........L..L...L..I..,.[,,.L..ii..i

....i.,-,,i-..._....._........E....i.--,-i.-...£..,..i........;.........._....

;, O0

0

bJo

....¢.....:....._.....:.....

::::

...._...._,...(.,..._.....

i!ii
.... ,.....:....,_....,_ .....

XNGDTE

....i-"k'!"! .....

....!i!! .....

SAVO05 .....

 iiiiiiiiiiiiiiiii!iill

_<'o:oo I.50

SRVI06

---------'-----t

O0 q.50 6.00 7.50 g.o0
TIME- SECS.

10,50 12.00 13.50 15.00

FIG 6.1.5 (g)



SER 760606

60R - BLRCK HRWK
FBOBUP - POPUP/RERRSK, INTEGRRTED FUEL CONTROL

XR+I 5,321_099 XB÷I -5.795207g
THETRB _.0996295 VKT O.
XNGE _1775.5_ NPINTE 2,¼556636
ORRHR 0.9999999 NPRERS 99.999997

XC+I 5.32915_9 XP÷[
PH[B -2.59781_7 VTB
VC O. HEIGHT

1,9187516
O.
16638.000

oo HFCE SRVOO5

0

....L..L..L..i.........L...L.i.....I..I....L.L..i.....L..I..........L.i....i;...; ....i.....H.....i......._' _..i..........i..i.ii ..........i..i.ii ....
============================================::::::::::::::::::::::

_ ;2111i;2;
.-, .....L..i.....L..I..........L...L...L.;........_L_j...j.__.i.....i....

I_,J

,00 ! 50 .00 q,50 6

..... IlakT=f SHy106

....i.-.++.i.........!. i..++-t+.i-...i__........._i i....i........._._-i-.i.F-i_....__....
iii;i;121ii;;;;;22;i;;22_.._ _ _ )iilJl;212[;;iiii2111Z;;_ ___ _ . _ , _ _ _ _ I _ _ _.;;iiiliii;ii;12iZ2ili122i221jiii2jl;2.2[Zi;22fZi;12j22;;;iii222_i2;;21jl..iLi ...ilii

....i....?_..t._....i....i..........i.._....i.....i..........i....i..._....i.........!-.!....f....i........i..t f..._....

SO 9 I_.OO 13.50 1
TIME- SECS.

• OO

o
o RMODE SRVO05

...........,.....,...............:.....=....=...=..........,.....=...._...._.........=...................

.....t"t'"_'"'t"'t'"t''f"!'"i......_"'"_"_'""_........._""_'""_'"'_....

WO0'""_"+""i';_ _ :,:-:;'r'_-_i_-'"!---_: ..... ...::. i_

• :':__l°t"!|'*_........._....!-+..+-_.i-..._..+.-_....

•i-i-i-!-i-tii_........._-rrrt--iiii.....
o ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

% _oo

....._..,.._.....:,.,.._. ....

.....J..--.i.....'.-..L........L,.,i...,J.,,,.L....

....._.........i............L.,,L....L,..,_

.....L....L..i..,.,[..... _ _ _ :

,SO 9

TIME- 5ECS.

....._'!'"t "!t ";-!!i .....

....._--'"_'"_'"........--""_": ........e!-i---! .....
i,., | *

.....,..,..,....,........,.....,.-....,........._...._....._..._.....

.....f""P'i""f"' r'"_" "i"'"f'"_ ....... _'""_'""_'"";"....

.....FFi!_ ................................i_ .........
" ! i
,00 10.50 l

...._'""_'"";'""_"'"_'"'_'""'""._'"'_.........'_'"'!"""i""'_'"

....L...,L....i.,.,L........_...._....._....,_..........i... i....;. L..

.....i.....i..--i-.-.-!.....

.....L..i....L..I.....
i i i i

....!"'"I"'f"i .....

I!i-iT]

o

-I-

g

IHMUSE

...._...._.....L..I........._....._.....i.....i....._._.i.....i.....i.....i....

...._....i...-.i....-!...................i............1...._.;_--._,_, __,

....i.-..i.....i....I..........i....._....i.........L_..,._.....!....._._..,
.i. i i _ i i ! i ' ' ',i,i i h=

....i..4....._....._........._....._....-i.....;.....I.-i-.t.i----i....._t-
, Lj..--_ ........L.._.....L...L..._..-....i....._#.

....i"i'i""!.........11ii ..........ii"ii .....
,00 1,50 3.00 q

SRV 106

...................!.........L.4,.,.,L.,.i..........i.....i....,i...,.i..........i..,..i...,.i,.,..i..........i,...i.,..i...,,i...........i,....i,,.,.i.....!..........i...i..i.i..,

...L........L..................i...._-r.i....._.....i.....i.........._.....L...i.....i..........i....L...i.....L....,.....i.....i...._....i..........L...i.....i.....i...._

............._-...._..-.t,.,....,....._.-...,.........•.........,...,........._..-_......................-,--_-..-_-...,....................,.-.--,....
.... _'"'!'""i "''''_ .... _ " _ :! i ii_i _ !! :

_!ii fill| | i_]i ill! _ii_ fill i[i]

-_ _-._;-_-_.:_, ...___ _i_ ....
....;,,,!!r_....._il ....,,,,riil........._-__-'_.........._' ........._-_"_.... .....!ri!........r!!!

• 00 I_.$0 12.00 t.50 l
TIME- 5EC5.

_.00

o

UJO
o

.....__f_ .........iPY! .....

....._._-.+-..i..........! 'ifi .....

.....i.....i...4.....i........._...i...--_....._.....

.....H--H........HH .....

.....i.....!...-.i.....!-+.i...-.!.....i.....i.....

'0; O0 1. SO

CLUEG SRVI06

.....""""::;i!:;:::i:i:;ii:_:;i;;i:i:_,_.....{.....!-....b...!.....
....L..,,i.,..,_...._.........i.,.,._.,..._...._......

....i.!.iiliqi4.....

3,00 _.50

i ' iil i Fi i
....i" !""i"'"'i ..........t'"'t"'_'"'_" ....

: • ; ]

6.00 7.50
TIME- 5EC$.

....ifi:Hi iif .........iiii ..........i! ii ....

iiii'iii .i iilil
....i..........ii1.......... .....

9.00 10.50 1 3.50 ][5.00

FIG 6.1.5 (h)



SER 760606

60A - 8LACK HAHK
FBOBUP - POPUP/REHASK. INTEGFIRTEO FUEL CONTROL

XA+! 5.321_099 XB÷I -5.7952079
THETAB _.0996295 VKT O.
XNGE _1775.5_ NPINTE 2._556636
OHRHR 0.9999999 NPNEAS 99.999997

0
o Tq,5MER

o

. i.ii.ilJii_ _i_!

7e, i i

,,, :iiii iii-- iii iii ilill111111111211111

,00 .gO 3.00

XC÷I 5.32915q9 XP+I 1.9187516
PHIB -2.59781q7 VTB O.
VC O. HEIGHT 16638.000

5R¥005

....i.-.,.i..]---,.i..........tti'iii ..........iii ¸i.........iri ¸i..........I iT--i .............................i..............i................ .......................

.............." "_"__'i.............i..........i....._..i ........;.............._ _......... _... i..._ ...... i.._ ....

_.00 _ =.so _z.oo _Lso i ,._
TIME- SECS.

0
0

T"

o

Z

o

%

NOOTOC $AV005

....._"ibir'i'! i i",i ii"_ ....... _ _ _ _ ,

__"'"'_.............._*'"_ ....... ""'"'""! ........ ''"'" ............... !"......................... """" _i" ................... _.............[ "'"¢'"'_! ........
.....)....i...._...i..........i.!.i.i ......i..._ _ ,:_ , :__ _: , , : : _ : : : :_ : _ _ ' _ _ _ = _: : : :,_ : : : _

........................................................................... _.....i....._.....i..........
..... !............ _................... f..,.!,...,f,,.._ ..... ::::.... _ _ _ _ i ! ! i i ! i i ...._""_"_"_..................................................................................

............................i;i_ .....m'_ ........._'"'_"_'"_..... ))ii ....._'"_"__................................_'___ ..........___"_ ..........k.k...k-.._......._...._...-_...._.........................
• 00 1.50 3.00 _.50 6 ,50 9 2.00 1_.50 1

TIME- 5EC$.
_.O0

o

,..r

0
o

%

AGAIN 5AVO05

_....L...I .................... _.......... i ..........

i....L...i.....L....i....t....L...i.....!....!.....

.... i.....L..,i...,.k ........ I....L,,..I,,,..I .....

_ii!iii

....i-_ii t i-L i-_.....

....i7i"'-i-ii.............. i ........................................

7i.7_.!.....i....i..7.7_f.._i.....
.50 3

.... i....,i,.,.,l.....i. ....

....!-....!.....i.....i.....

.... L.,,.I,.,..I.,.,," ....

.00 q

.....L...L...L...i.........i...._...i..._ ........ i....i.....L...i.... ,.'... " " " "...................... ,....._.....:.....:......... i.....L..._.....".....
.....l.....L....i....._........ i'"'i'""i"'"_ ........._ i... "i"'"_"'"i ....... L..'... _ .. =.....

....._.-_..+-i..........i _ii .... _ i.+.+ .........i+il .... • ....... i. ii.... i .....

.....L...._...i....._..........i.....i..J,.. _......... L...i....i.....i...........i....L....[....i........ L..i....L..i ........ _.....i...._...._..........i'""i'""i"" 'i.....

.....L...L...L...i..........i.....i.....L.,.i.........L. i.....k....l..........' " ' ''=.....i....._.....L...;....i....i....._....._'"_ °....... i.....i....._....._........ i.....i...L...._....

....._....L.._.....=.........i...... _. _..........;...i....i.... ...........i....k....i.....z.........I i....'.....'....._....... _....i....i.....i...,c...L...L ._ .=.....

i ! " _ !

, 50 6 , 60 9, O0 1 _. SO 1
TIME- SECS.

;. 00

CLUEG SRVO05
o

r . ; . . . . .

.... _.....L...L.._ ....... L..._.....L.._ ......... L...L...L..._ .......... L...L...._....,_ ......... i....._....._....._ ......... L...L..;....._ ......... _...._.,..L.._ .......... L..._...._...,._ ........ !..."i'""_'..'i ......... !""i'-"!i .....
; i i

................................................................._i..!._ .........._._i i..........i.......... _ _i ii ]

....i...!.!-.--_ .........i.....i..-.._.-_...-t--i.-..i...i...-! ..........i.--i....-i-..i ..........' !'_'i"'iI'i'"'!'""_'""i"'"I'"'_'"'i'"'"'i ..........t i.-.i-.i---_ .........._........._...................[ i....

....i.....i...i.....i.........i..._..i..i....!..........i..........i..._.-..L..k..ii.liiL_.,..i.i.i..i.....L.._..._i...i..|..i.i;i ......i.._i.i...._ii.i_
" i _ i i i ; ! i ! / ! ; / : i i ! L _ ; i ! _ ; i "

0.00 1,50 3.00 q.50 6.00 7.50 9.00 ]0.50 ]2.00 ]3.50 15.00
TIME- SECS.

FIG 6.1.5 (i)



. f'" a

SER 760606

60R - BLACK HANK
FBOBUP - POPUP/RERASK. INTEGHRTED FUEL CONTROL

XR+I 5.321;099 XB*l -5.7952079 XC+! S.$2915¼9 XP÷I 1.9187516
THETRB _.0996295 VKT O. PHIB -2.5978l_7 YYB O.
XNGE ;t775.S;; NP[NTE 2.;556636 VC O. NE]GHT [6638.000
OMRMR 0.9999999 NPMERS 99.999997

0 NFDMND SRVOOS
!

.....i"'"!'""ii .... _'t_'f'"t"_-'"_ .........._c_ ""!........ _ i _ ................_...... _.,i..!..-.; ..I.- i.., ; _.........

....._-_..................!........_ ...................._,.,,__ • _........i,...i.l..i, i,.i,..i.

" T"T""..'""_ ......... _"" ..................... T'"T""I""_""_ ......... ! .......... !'""!-'_ .._ ......................... i"....... _ ..; .......... _. i...i.._ ..... ;. _...: ..... _ , _ .........

.... i....]...._ ....... t|"! .......... L . _. i .' .J .......... _ ....... i 'i _ i i ' i : i ] i = : i i

0_; i i i ; I i _ _ I i i i ! i i i"i "''''T.........i'-"!'"r""TT"i'"'i""T"'_''_"_ "; '_"_'": _"'""'!'"'_ l!''_"!: ........_ "" _'-.;' "!

 .oo 1'.5o .oo ,,'.so s.oo  '.so lb.So , .oo l .SO 1 .oo
TIME- SEC_.

o NFBG SRVO05
o

o

o- ! i i ! i i i ! _ ! i ! _ _ _ =.... - - _ -_ _ " _ _ i i i ! i ! :"r ! _ i _ i i !.... i ! i i

.... i.....i-...J-....i .......... i....._....i...,.i .......... "....._....._.....; ........ _....._....._....: ......... i....._.,...L...;. ........ _....,....._.....r. ......... _...._....._...._ ......... _....._.....=....._ ......... =...._...._...._ ........ _ ..._.._..._ .....

_._ • '"'Y'"'.r'"'r""? ......... ._'"'r'"'r'"'_ .......... :""'_'""_'"'r ....... ._'"'_-'":"'-'+ ......... ....._....._-_-.i....._.-..._....r....i.-.._.-.-i...--_ ......... ,......:....._....._- ......... _.-..._...._-.._.....i.....+ ........ _...._- ....

_-_, i ! i i i i i ! !__! i i_ i Jl ! i],! i ! i i ! i i _ ! ! ! ! ,
m ...._i..-..,.; ,..,%,,...,i...._....._..,.i.-..F.._,_,i....._.....i....._...._-...._....._..-_...................; ............._.........i.....i._ -_.........._..................._..............................

,_o [_ _i i i i i i i _ i i i i I i i i i i i i ] i i _ i i i i i ! !

• r-.,_-.-_....-?-.._-.._...._-.._ ,...,....._...._...._ ......... _..,._.,.,._...._ ......... _...._.....i....._. ......... _....,_.......... _.......... _,..._.,,._,....: .......... _.......".......... _......... _....._.,.. ;....._....

"7 I" ..... : : I _ ; : ; I ; : ; _ ": _ _ _ ! _ : _ i _ Z ._ _ -" _ _ ! _ :: " _ , ! i i i
0.00 l 50 3,00 O0 1).50 l._.O0 1 ;.00

TIME- SECS.

C)

Z

DNPRRT SgVO05

.....i _._,-i_ i li_ ...................................... _,.,.._,...._...,,_,..._....._.....: ,...;, _........ ! .,..!...._.....! .......... _..,.._....,....._ .....

..... _.....!...._....._ .......... _....._.....¢....._.....m....=....._....._..,.._ ........ ¢....._...._....; .......... _,....;,...=....: ....
_ _ _ i _ _ _ i i _ i .... _ _ _ i i _ ! I ....._""h'"!"'_ .....

..... _...._.....a....._ .......... _.....=.... =....._......... !...-_...._...-.; ........ ".....'.....i.....; ......... i.... ;.....L ..L ........ L..._....L...i .......... J....L....i..,..L ....

i}i] ........................_ _ _ _ ...._....._....._....-....... _....._....._.....-........._...._...._....._..........;...._....._....._..........J.....L...J.....I....
: : : ..... i ! i i i ! [ i ! ! ! i ...._ _ _ _ := :_ ,: :'

........... =...................... ' ............................ '"""'"" ............. t""t""t""! ...................... _ .................... '"'"'""' ..................... '...........
" _ ! _ ! _ _ ! _ _ _ i .... _ ! _ _ ! ! i _ _ ! ": _

:. _. _ i _ _ _ ! ! ; i'i =: i :: ; _ i _ ! .... _ _ _ _

';i';i;: ..........FiI""'!.........!""i"i-i.....................................i !i i"!'"!"i......... ............................... :il
,00 1,50 3 ,00 1

TIME- SECS.

LI_O

I1_o'_

Z

q
.00

DNPREF SRVOOS

-::::

.....f '"'f"'_""t

.....!i-!-"i .....

!ii!. iiii
1.50

.....t""_""i'"'i.........k!i"k"'itkt .....ki!i .....
....._................._..........i"""t " t-"! .....
.....!....-!....._,..--! ...._.-.-!....._...-i

.....i!7! .......FFi-I....

3.00 q.=,

; ....... _ . . : . -, . . .

.... _...._...._...._ .......... _....._...._....._ .............. _....._....._.......... _...._...._....! ......

.... _"_""!'""_ ...... _'""t'"'_"'"_ ......... _""'t"-_'""_ .......... !'"'_'""?'_ .....

..... .....

.....t_ .........._..... _"_"_" ..........t""!"_"!"r'!ttt t"_""t -"t '_

.....i_ii .........!i_i ......................................._ i!ii ..........i-t;--_ ....

, O0 7.50
TIME- SECS.

.00 tO.SO

"'i"'H"_'_"

.i...!
..L-:-I.. i

1_.00 3.50 15.00

FIG 6.1.5(j)



.......... f '1 "

SER 760606

60A - BLACK HAWh
FBOBUP - POPUP/REHRSK, INTEGRRTED FUEL CONTROL

XR+I 5.32t11099 XB+[ -5. 7952079 XC*! 5.32915119 Xp+!
THETRB 11. 0996295 VKT O. PHIB -2. 597811_7 VTB
XNGE 111775.51111 NPINTE 2.11556636 VC O. WEIGHT

OMRMR O. 9999999 NPHER$ 99. 999997

= NGOGOV 5RVO05
0

> g
....ir--ff"_=.........i T_ ' T : : : " i :. .... i{3

_ _ ! ; f : • . . . , ' iL i : ? , i i :: i i i ; t
o " "'""_'"'_ ........ i"-i"'"i'""i ......... ;".,'_'""_""! ......... I" !""z! ......... !"! !": .......... ! ! r" !- •

_'_o " £_o - o_.oo" lkso ,_..o ¢3.so _.0o
TIME- SECS.

1. 9187516
O.
! 6638. 000

0 NGORCC SgVO05
,0

u =, I / i I i liT i i i _ _ _ _ _

[
¢_ ...-_....-@--..._...-i- ......... &...4. .................. _--..._---. _..--._......... _.....;..-.._....i .......... _... _....i.....:. ......... _-..._---_---4. ......... i......-...-_...._ ........ ,.....¢..-.._...._ ............ ¢...'.f...._. ........ _......... _'"'?"" i

=; ! i i i !i! ! i i ! i=i! i !. ! i ilJl i i i ! i i i_i i i ! i ! __!_! i _ i :

i i ; ' ' ; _ i : i ; : " ; i i i _ i i i i m i i i i ' i i i i
__.-..:..-,--. _..-._....__ 4 _' l't' >-...F+--+..i.........._....._......:.....+...I

=' i ii i! i l_ii iii i i!i_ ! iii !i _ ii i i_ ii i_ i _ i _1
=.oo _._0 _.o. _ .oo ,_._o _.o0 ,Lso _g.

TIME- 5EC$.
00

0
0

,--,8

,-I

8

1;

NGOTL SRVO05

! i! i i i i i i iii ii _i ill _' _ i _
....._.....i.,..,i....,_.........._..-..i...,.i.....i..........i..-..i.,..+...4...............i.....i.....i....... b..i,, .i. 4 ..........i...4.....i-.,,.i....

.....';'""_"'v""_.........._'"'"'"'_'""'..........'"_'";'""_............................................

_'. L,LLJ...,...,..L.L_..,,!........i....i...&.L..I...L.L.L,.i..... _.,,._.,..._...,,_....

i ilii ,,,,.................................................................. i...,.I....,L..,.L,..

i i ii i iili iii !ili.................................................................i.i.....................................................i i-i-T.
O0 t gO _.O0 _,go 6 ,gO 9'

TIME- BEC5.

i!.i i!il _ii !ili
.... _,,-..i..,.4,,,.,_ ........... I,...,M.-._..-4 .......... l...,._....-M.-.k ......... _.,..._.-..-F=--.i .....
i i i _ i i i i i i _ _ i i ! i

...._....LI....L.L....ML..L.,I..........L4....L.;.........L.L.i...J.....
_i_.i_iiiL,iiii,i[!i

................................ i ..............................................................

....L.i_..!._i.........i_L&..i.........LJ_I,.I..... i.i.J...i....

Loo _.so _.oo

#

NGD SAVOO5

;:i_ _ _iii iiii: !iii iiii iiii iiii' iiii iill

........i::{i ..................tfi..........i........................1.........................ihf-i........i_......................t...................!t...................
Iiiil ii ii i i_ !i i!_i'ilil iiii iii_/i!!!l_ _! __t i_ ___4--J __'_-__
"_'"i__,_-:_ _ i i ,i t ; ? T"i""!i"!i"f !";',!
_...4--.._-.f....f...{-...f..-i.....i..-..I-...i.-.--i..-t.-i ..........!....i..i-.4 .!..! _. _ ._-.t
_o",!_0" '4oo-'_:,!so'' ,!0'0_:_,! '_' _._oo_:,'_.:_o,_.oo

TIME- 5EC5.

FIG 6.1.5 (k)



SER 760606

60A - BLACK HAWK
FQKSTO - gUICK STOP. INTEGRATED FUEL CONTROL
135 KT5 TO HOVER

XR+l 5.8210167 XB+I -3.372_29q
THETRB -2.18685_3 VKT 135.00311
XNGE _1763.796 NPINTE 1.3112399
OHRHR 0.9999999 NPHER5 99.999999

0
0

==

RLT SRVOI5

I,--

p.-

..J

0

o

XC*l 6.5927867 XP+I
PHIB O. VTB
VC -._5061E-3 NE]GHT

..... &&S6 SRVit6

i ! i i i i i i i ! i ! ! i i i i _ i i
..... !'"'":'""':".'-.-" ......... +"'"_" "".""" .+"......... !-'".+'-'"f"-"! ......... _-.'"_'--..|'.."_-....I ""',+'".,!..'"f'..! .....

+i_ _ ii ii i-i] iiJi.li ii

....•L...L..J..._.... + + _ _ + _ _ _ _ " ' + "= + _ +...._....._...._....._.........:....._...._...._........._...." [........i.........._...._-..-.i......_....

....L....i..........,....l.....L....i...-i.....i.....I....i.....i....L...i..........L...i..........i...........=.........i..........

O0 It oo ! 2. oo 1

....+_+__+_..........:+_+___+........_i_+i.......!! 4i.....
....._....:'...-=...-=.........i-...i.. ;....i...._.....i.-...i,-.i..i i ' i" '";'"i""
.... :'""_-":'"' _.......... _"'_ _ "'1........ ! ' "! _"'i "1" 'i"'! • !'" !"

.....i'""i"i""i.................i'i'"'i '_..........i"!2_!'i'". !'"!"i"'i"

i_:+ii'ii i iii i i.+.,.; _+._'+_"_+_
). O0 2 O.O0

TIME- SECS.

11/12}

3.215_207
-1.5q75518
16636.000

i [ ] [

.....i TT-T
i ? ? ?

;. oo _b. oo

%.'

cJ_,,
_ _0

VC SRVOI5 5RVII6

++++++++ !i!i iiiit+++iiil i ++++++++++++....+.,--+.....+....i........":.-..._..'-*-..--'............:......................i.....i.....i.....';..........";....._-...._..._.........i..'_....i...!..r...'_-..._-....i..-..!-...__ .','"-,'.'.,............ ........_""_.'.,-."-,.....
i _ i _ i ! i i _ i i _ L i i ! i _ _ _ _ i .....F!I! .................. i.....;.....i.....i. ........ _,...,i....L..., i..... i.++.i...i.

_ _ _ _ _ _ _ ....!"!"'_'"! .... : ................ i ! i i r i _ i ! ....
....................................................................................................... [ ......................................................... ;...,.,i....._,..,_ ......... i,....+..._....._ ..,.I ...._...._....,_....;e ........ _"'_'"'i"" i .....

:i : :i_ ' _ ! _ _ i _ i _ i'_ i i i(l !i i il i i i i ...........i i iir...................i i iii.....i.,..._....._........i.........ii[i ....[...L..[....i..... i " " ; : _.+...i-..' : _ ......

........ : : : : .... L.,i..L,..J+ ........ +.,.+.. +...+ ....

..... +'''k'['' ++Iq I I ] .......... ]" I" I I +r " ' " " +r + ' " " [ ........ +I "" ' ++" " "" " +5" ' " " +q q " " " p I " "'+ ''''+" " r ' _ '' '' + .... +1"1"'+" I I " I +I " I " " +'' I'+, r I " " +'1 I I I + I "'+" I'" I+ ..... ++ ' ++ + + + ++ + * + + I + Ii + + ++IlI++'I "I+iI +I+ + + I+'' I I I+I''''' '"+ + "+ill'+ ''''+'+'' ++ : + +

, O0 II, O0 O, O0 1 it. O0 2 |. O0 3 i. O0 ii
T[ME- SECS.

1. O0

¢:)

iili ++++

..... _,,...i.....+..,..i..,,,

] i i i ....
: : : ! i ! !

Z ! i i i
_._ i i i i i i i i

¢_ ,.,,._- ...._..--._...-" ......... L....i,....',....i .....

,_-=;-i-r71 .........._+++-++iil.....
:> ,00 q,O0

VKT 5RV015 ..... 5RV116

• . . + + . + + + + '1 + + • ; + ; + : _ : :+ + + i i i i + i i + +, + + t + _ + + + i t + ' ,++ +_: : : _ _ _ +
: : : ; : : i : : + : : : : = : : : : : : : :

- +i. +':= [ i
: : _ t ............ .""'. ................ ".......................... F" ""'!'"'; ........ "+.""_'"":'"'F .... i" '"! _ ": .... _' _ "!' _ _ " "++ !
; : : + : • : : : : + : : : : : : : : : • : : : : : : : :..........+........._....I...+_ __ .............._..._.+_..._L_._.;_+_._._..._'_..._._....+_._+..._.+_....L_.+.`._.+_.._._..+_+_+.._

_ : .... + +---,-..-,.-..--.,_-- -'.-,_.._p,;=jemem ........

+ + + + _ + J + + + + + + : i : : : : : : : : : : _ : : { : + :

.........................................................++++ ++++....++++++++++....................................................................................++++ +++ ++++ i77!..........L.,..'....L...i ..........i+........._.....i........ i....L..L..i.........+..,.:..........._+....... i...,.i.....i.....L.........i....,i+.,..i,..._..........i... _..._...._.............................
il _i + + i +i +i + + ii ++ ++ + i i i

.....+++-+++..........+_,_+_+......++++ ....N++.........+++i+t........++++++++..........+++++ii+.........'+++++!+..........ii77++.....
9.00 12.00 1 B.O0 32.00 3+.00 ttO.O0

TIME- SEC$.

¢3
¢:)

o

1

p-

LL

0

'0

VE SRVOI5 ..... SRVI16

+ ++ = ................ ++ +: il [] _t ! i I!! i_! i _ _
....i ,--.i ..i ...i........ i.....i ..':....L........L.,..L..,.'L...i..........L....L.,L...+..........i,.._...L. _.........._..,.+ ..i,,...++..... I'......r "F'"-" "_........F'"F "'+'"!.........F"T"":"'"i ........._ ! i'_

..... L,,.,;,,,.i,,..,_ ......... i,...._,...L....i ......... _.,,../..-.._+...-i .........I _...,_, ...L, .._ ....

.... L,...L,..L..,,I ......

..... _,,.,i-.,,,i.,..._ ........ L,...+..., L,...i ........ +....+, ...+,-,..+ .............. i ........... +..............i++!+_i+tii+++-+......._++_++.........+-_++_......+-+-+++++++i_+_+..........+-+....ii+i ++! + ,+ _i ++++_.....'.....i,,,..i.

..........i...........i.........................+.........L,..!...............I _ _..........i................................! ! +.i ..........i..! +- +..........+..........+--f-'_ '.+"........................+"+""t _....

.....L.. ]..........!..........i.....L...L.........I....._....L...L.i...I...,.L...L...i..,._.........+..........................................................i............ '+....,:.........._.....!.........+.,...;.....;.....t+.._+._..._...++
,oo m,oo e.oo lZ.OO 15.oo +o.oo zl.oo ze.oo s_.l ;.oo +o.oo

TIME- SECS.

SIMULATED OUlCK STOP

FIG 6.1.6 (a)



SER 760606

60A - BLACK HANK
FQKSTO - QUICK STOP. INTEGRRTEO FUEL CONTROL
135 KTS TO HOVER

12/12)

XR+I 5.8210[67 XB÷! -3.372_29_ XC+l 6.5927867 XP+l
THETRB -2.18665_3 VKT 135.00311 PHIB O. VTB
XNGE _1783.796 NPINTE 1.3112399 VC -._5061E-3 HEIGHT
OMRMR 0.9999999 NPMERS 99.999999

3.215_287
-1.5_75S16
16638.000

0
0

N==.
Z _

,,-4,

'0

NZ SRVOI5 8115_ SRV116

....L..i.....L.._.........._....L.._.....;........i.....L..L...;..........L..i...J....................................i ...................... L _

....i .......i ........ii ..........ii .........i............................................................................= i................i..........i'i...............i..,..i..................i..............I.........................'.............................................,....._......,.._..._..i...i....i.:......i.....i.....i.....i..../.-..i...:.i.....i.....

....=.....i.....:.....i.........:.....L...i.....i........i.....L...L...i..........L....L...J..L.........L...J.....L....i..........L....L...i....i.........._....L....L....i........L...i.....;...._........L...[....[....L.........i....._...._....i.....

,00 _ _.00 ! _.00 _.00 2 B.O0
TIME- SECS.

I. O0

P SRVOI5 ..... SRVl !6
o
o

,o,

....L....L.,..L....,=...........:.....L....£....._.....i" " " £.....

0._8 .-.!.-.!.,..!-..!........._ ........

";'1),O0 u,,O0 8

..............   i-iiiii;ii;.... fiilii; ifii.... L...._..,_....L ......... L.,.._.,.._...._ ........ _...L....L...._ ........ _....L....L....£ .......... i....._....L,...£ ......... L....L....L...._ ......... L..z.,,.i..._ ....

iiiill i iiilrlillillilliiiiiiiillllilliiiiiillillillillill. ..................................................................................................................................................

....i'ii!_:iiiiLi}ii _ _"_'-i__ _,,,_ _ _,_i_
............ ...._...__._..._........._.._,_...._...." ' " _.... : : : : i _ _ _ ! ! i !_ • : : _L.LLi ........! i !i ......_..;.i...;......_ , _ _............................

....r?r_........._r;;........__t_.........___.......____........_ 'i ..........D. O0 _. O0 2 _. O0 3 •O0
TIME- SECS.

o

(Z:° ....i.....i.....i.....i.....
w"

• ,...._.....L ...';....._ .....

0,00 u,

O SRVOI5 ..... SAV! 16

.....i...._,....L...._........._,..._.....L....i......
!.... ::::

..... _.....!.,...:.....! .......... !.....!,....!.....! .....

,0o 8

....i....L_L.,i..........L...L...L.i.....
• i LLLi-L.J i i....

.... L.,.._....._....._ ........ _....i..,.._.....l ....

.....ii{i iiil
,00 !.00 1,

.... ......... ......... .........I .......... .........._ _ " _" °"° ""

.... _.,..._...._....._ ........ L...._.....;....._ .......... _.....i....._..,-.; ......... i ....}.....;....._ .......... ".....i.....i...,._ .......... !....!...-.i.....! .....

..... "....L....L...._ ........._...........................,.....,.....,.,..._..........F...i....-.';...._........._...-.!.....,.'.....!..........i......l.....!.....(-....

....ii"'u'........L!i;!i::i...................i i
• . . ;_.00 3 ;.00

TIME- SECS.
_. O0

c)

L..)

ILl

CEc=,

rr"

R SRVO15 ..... SRV! !6

..... _....._.....L...._ .......... i.....L.,.._....._ .......... L....L..._...._ ......... _....._..,L...._ ......... L...._..._ ..... ;....._...._....._ ......... L,...L....L....L ........ L...L....L.,..£ .......... L...._,....L....I ....... _....._..._...._ .....

....r___i_:T;_ ........:rrii'iii.....i:i[_ ........EF__ .........._iii ..........Fiii .........i"TFi ..........iiT-i .......__;!;

.....i??i .........i!ii .........._ .........._i_ ........!_ ........_i ........i:i!! ........i ii_i TTi:ii .........._;:i i

.oo .oo _2.oo _s.oo _o.oo _ )o _.oo 3g.oo _o.oo
TIME- SECS.

FIG 6.1.6 (b)



/ i

SEA 760606

60A - BLACK HANK
FgKSTO - gUICK STOP, INTEGRATED FUEL CONTROL
I35 KTS TO HOVER

XR+I 5.8210167 XB+t -3.372;29_
THETRB -2.18685;3 VKT ]35.00311
XNGE _1783.796 NPINTE 1.3112399
OMAHA 0.9999999 NPHERS 99.999999

XC+!
PHIB
VC

XP+!
VTB
HEIGHT

(3/12)

3.215_267
-1.5_755IB
16638.000

0
0

01
¢0 °

=,0

PHIB SRVOi5

:iiiiiiiiiiiiiil)iiiiiiiiil)iiiiiiiiiiiiiiiiiiiiiiill¸

OO tl.OO 8.00 I

! : ! :....._....._......_.....i....

.....bi-ii ....

..... i..--.L....i.....L .,.

.....L....L,...:'.....; ....

...._...a....g..J......

....}....!...i..i....

TIME-

....i,.-!.,...i,.-.-i...

.... ;...L...L.,..I .....

SECS.

Q_(i.

.... ; ....L....L...., .......... L....i*...i....4 .....

1.00 3

SRVI 16

.....L..m.L..i.,...; ....

: : : =
....._.....-....._....! .....

.....i i-+i.....

._.00 3 _. O0 ), O0

0
o

bJ
r-t

eric;'
CZ:

I'--

THETRB

_..-i.....i....4.

i .i. _ ._ i .i i i......
_ ._ _ ._. _ .L Lm..L....[

...._....._....._....._.........._....._....._..,.,i....

o; '_'.o;'

iiiiiiiiiiiiiil)iiiil)iill

.........i..........i.....

SRVOI5

ii
....)i)-)....._)))....

TIME-

.... _'"'-(.-.'.i...._ .......... i....4....-_....i .....

).00 2t.00 2
SECS.

.... _....L.m..i.....L...

SI:IV I 18

....iL):i....

....i-'i!! .....

....ii+i .....
..L...mL...[...;...

_.o0" '._. oo

o PSIB
0

( .i i ........ i...-.i ...... (.....i.....i....-_- ....

! = = _-' ..... _ ".--I-L
..... (.....i-......'.-.--i...., :..._....4....._....._ .......... _.....i....._...._ .....

.00 _.00 8.00 I

SRVOI5 SRV1 16

..... ('""i". "i--...[ ........ i....-i.....i--.,.i ........ i"'"i'-'.-J.-.-.i ....._ _ _

.... i-....i...,-(.-..._. ........ ;' '"'-'.'"'i...'4 ......... ¢'""_'".-i,,'..* ..... ; i ( ) i I

iiii
. O0 3 Z.O0 _. O0

TIME- SECS.

BCQOO$ 5RVOIS SRVI 16

iiiiiiiiiiiiiiiiiiil)iilliiiiiiiiiiiii!iiiiiiiill....._....i....._...._.........

..... _...._...,(....._ ......... i.....(......_,...; .........................

3;=.O0 36.00 qO.O0

FIG 6.1.6 (c)



o

SER 760606

601:1- BLACK HAWK ,. fq/121
FQKSTO - QUICK STOP, INTEGRRTED FUEL CONTROL
135 KTS TO HOVER

XR÷! 5.8210167 X8÷I -$.372_29_ XC÷I 6.5927867 XP+! 3.215_287
THETRB -2.18685_3 VKT 135.00311 PHIB O. VTB -1.5_75518
XNGE _1783.796 NPINTE 1.3112599 ¥C -.¼5061E-3 HEIGHT ]6638.000
OHRHR 0.9999999 NPHERS 99.999999

0o XRPC SRVOI5
0

t..... _....._...,L...,_ .......... _.,.,M,.,'....,i .......... _.,...L...._...,.._ .....

..... L,...M,.,I.,..,." .......... L..,.'.....i.,...i .......... /,,...L....i - .; ........ b....L...:....L ....

• ....4,.....j.....f...,'.=........_.....i.....'...._........_....._.....i....,_.....

o_ ...._...._....._....._.....
Q:

X

,00 tt. O0 8.00 12.00 !

..... 8_sf SAVlis

..... i...--i.,...i...,._ ........ :....,_....-i,,...z ......... _,...._.....i. ,4 ........ i.,...'.,..._.....i ........ .:.., "...." ...i ......... i ... i....z...i

..... _............................................................ _,........................ i. ......... L....i ......... L,. =. ....... _ .

i i i i i i I ! i i i !-L-__!--!-] i _ ! _

..... i.......'.....I-......"......... "!'"'_ ""_ ......... _" '' "_i 'I"_'' '_ ...... i-.+...._-'.i- "l'| ..i...i .-i. ! ...... _...'- _ i....... _...-;....._.-.._ .......... _ -.._.... _....i ............... _....... _ ....................................... i.. _

..... _....._....._...._........ ;. • .;....._ ...._.... _...._.... ;...._L...._.... :..4....L...._.... i .......... _....._....L..._ ....... i....._...._ .."....

..... •:.....I....._....L ........ i.....'...../.....i .......... I.....L....L...._ ....

20. O0 2 t. O0 l. O0 3 _.O0 _&
TIME- SECS.

}. O0

oo XBPC 5RVOI5 ..... SRV115

ii[ i ._ [i,l [ i I ],:"i " ] [i [!i I

..................................i..........................._.....L...i....i........-....i.....L...'_.........L...i...._.....i.........L.._...._...."........._...'..._...".........."....._....._...!....._..._...._....,...._........._..._..._..._.

"4"0 ""'f'"'i""'_'""! ......... _'""i""_i ......... i'""_'""i'"'_ ........ /"'_ "'"_ _'"i .......... _............... _(................... _'_ ......... :":'"i"! .......... _'""_'"i'""i .......... _""i""i'""i ........ !"'i" ""i "i .....

= ...........f+.! .................:...._ ; _...,¢..-..._.[

X ._ " _ _ " _ t : : !" _ _ t : t t : : : t t-=.'"t''t .... t _ i i...... -_;_'""_ ........_"'L'!"'"t .......i'"t" t'"_....

"  .'oo " ;  .oo " s:.oo s;.o( ).oo"1), O0 q, O0 8
TIME- 5ECS.

o
0

¢_,

H<

d

XCPC 5RV015 ..... SRVI16

.... i.....i....._.....=...., i .. •• _....i_.••..i..l..i .......... i...., i.....i.....i.....,.....i.....i.....i.....| .......... i.....'.....i....._ ....

.... t""_'""_'""i .......... !"'"P_'"_ ......... _""_'"'!'_ ..................._ _ ! !_......... '!......................._ i

.... i.....i.....i.....i .......... i.....L...i.....i .......... i...4.....L..._ ......... ;.....'.....'....." ......... i......:....._..._ .....

_..i....L..L4...i..i...L.i....................i.....i.........i..........i...._.........i..i.L..i.

.... .....

TIME-

i ; i = l ....
....._'"',,...'v,,. ........l'....!,,...i---..!..............!..............................................................
..... :' "":"":"": .......... :'"",:'""_ "': "'"t "I "" T "";'" ".-....... r '"..'""!; ..................

.....i"ii'"i .........._...._.i....iF-i.._ i...i.........i....i..-i..-i...... , ."._ _....._.....-..._..._..........i,....L...L..'_........L....'L..i....L. ........_..._...._.._........i...L..."..i.....

..i _ _ .__ i.l _ ! i i _ _ i I i.ii,i., i... ' ......._...i........L..L..J.....i..........L..i..t.J ..........i..'..i..i .............. .........................1..........
•i.-.i.....P-_..........f-..i....-.';.d..........i..-..i.-.!.d..........F.d.4-..4-.-I i..¢.-.i..d..

_,00 i. O0 2J. O0 3._. O0 31.00 I&
SECS.

). O0

0
0

oo

XPPC SRVOI5 $RV116

1
....._--_"_i.........if-÷-÷ .........fii_ ........if__ ......i!ii ..........i_-..!._.f-.!--i....f."! ..........._!i--! ........__f,i ....ii--t'i_
....._-...!..--.i.-.-._.........i....,!.....i.....i....-t...._.-..!.-...i....-i........._-.-.i..-.-i-.-..i..........i.....i,..!...!........._....i..-..i....-i--...t...,_...-i-....i..-,.i"..........i-,-..!--..-_.-.._.........i..,.i---..i.-..._........_-...!..--.i-..i...;

-_: '-_idLi ..........!...!.4. i.........._ii! i_ :........._ _ __ii_4 ..........i..i...i.!__ _ i!]itli_ L_i...i...!...i.........[ i..i..i.i__ .........t _ _ _ ' i __'''''' .........i..L..i__t i. i..i.i...._:,

..... _.....i.....i-..J .......... i.....L...i.....i .......... L.-i,...._.....i ........ _.....L...i....i .......... _,,..L`._._.._.,,`_L"`_._,_4",``_L",_``",_``.,_L`.,,_._,``_``..,M`_._,.`L`_,.,,_,`;` i

..... _...._....._...._ ......... L....L...i.....i .......... _........... L...L..,L...._.....L,.I..,..I ........... L...L.4.._..._L...i....a ......... _....L.,_.....i .......... i...,.L,.._...._ .......... i.....i.....i.....i ......... i....i...i.,.i ......

,00 _,00 8.00 12.00 16.00 20.00 2_.00 2 .00 3 .00 3LO0 _0.00
TIME- SECS.

FIG 6.1.6 (d)



SEA 760606

60A - BLACK HAWK
FQKSTO - QUICK STOP. INTEGRRTED FUEL CONTROL
135 KTS TO HOVER

XR÷I 5.8210167 XB*I -3.372K29_ XC÷I 6.5927867 XP+I
THETRB -2.18685_3 VKT 135.00311 PHIB O. VTB
XNGE _1783.796 NPINTE 1.3112399 VC -._5061E-3 HEIGHT
OHRHR 0.9999999 NPHER5 99.999999

...... B_se

(5/121

3.215q287
-1.5q75518
16638.000

o QHBHR 5RVOI5
0

iii

" ....iTTi ........."_"-".........."-__-"::::::::::::::::::::::::::............................................................:: = : M._.,.i-...i.........i...--i...,¢..,!..........f.,.._,..i.,,.i.....
....,._..,...._....,........._.....___._._.._........i....u.i...i.....:": i{{f i l Jr i!!i....!....._........._............................................................................... _...i... _...._......... _....,.....i.....z........ i. _. _ ....

_?ii"iPti .......__""__ _ _..........................................................................._ _ '........_ _., -_...::._____........ _ _ __r_ _ _

....i.....i... '....i..........i.....i.....L..._.....' i ! i i i i , i _ i _ _ : _ _ _ i i i i

,,__ .....L :.4,,._;._._-:L._....L,¢....',....L........;..:.L...':...._.....'....._...........L...'.-..-'...... '.' ..'.......... " L.."...' ''L" I.-- ". .
....Y"iT_ .........i-iYi ........Y?ii ........."_"_ .................................

"1" , O0 _. O0 8 D. O0 2 2
o TIME- $EC5.

h O0

OHRMR

o ....._t!! ..........rFrrri!--f_
°- .....;...i-N-.t-.<.Vi....i......i..d.....i.-d
_g .................. _'""_'""r""_'""t-'"_'"-_'""_'""_ ....

..... ¢...._.....=..,--t .......... :-....¢-....r..-._ ........ :...._..._..._ ........ _....._.....!.....! .......... I!"T"-I ........ ,"1"¢'"_ .......... _--,""e'"-¢ .....

= i _ i i _ ...._,_,, _,_,_k...L..L..L.,_....L._..L....L..L..L_.........._,_,L..L..L.._
_= i!ii ii{i_ fill

%.0;_08' ........ _.?d ,.00_

SAVOr5 ...... 5RVI 16

' i!
I _ i i i I i i i i-I ! i _ i'_ i ! ! i

....i ?i 'i ..........J['V"._r 'i 'i -i -!
.,..:;-....i.-...i.....:;....._....i-....i...4....i.........i.....i.....!....._.....
..... _.....i-....i.....i- ......... i....i....._.-..-i- ....... i- ...1.... i.....i ....

!. O0 3' ....

TIME- 5EC5.
h O0

cP

==#_==

%

OMR. HR SRVOI5 -- -- -- -- - 5RVII6

.....t-..i-----!.....j.........!-..-.f....!.....f.......i...-.i..-'i---i.... , ........ ..!..!.-!-'! ..........t!"!--! ..... . . . . ---_--_--_+......._--"---'--..._..-"

....._....._.....i....._..........i....i... -....k..l.....i....i...[....i ........ _...._.....__..-........."....i.....L.i .... ....._...._::::...._....._.........._....._...,.-....._..... i i. i :. _. i i i i i i i

i.....u..u.!.........i iii _ i _-_i. _ _ _ _ _ _ _ _ iii i <__<i!<<=..',_<<_............ ........ '"". ""v'".'"". ............................. f'"'J'""f""f ........._"'"_"_ ""_..........i-....,:-..-.i....-i..............................................................._...........!......................................

"_" " r-_ " : : : : r r : -..- ,-r_. = :-"-'_": _ .... Fi ] .'%"-I ] _ T ." ! :" j i ,i_--r-. _- _ F F -3--i--.r-i
....._....._.....:;.....::.......... i.....i.....i.....i.... ....,.....:....._....,:..... ........ ,....,.....,.....:::..... .....i......L....i...d..........i.....i.....i.....i..........i-....'_-.,.....i..........i...:.i,...:i., i ........ :_...._....i.....i.......... i....4....i.d....'

........ : , : : : : : : i i i i i i ! J .... ! i i _
........ . .._....i....._.....i ........ .....!'...,!-...._.....i ...........P'"i'"t"'i ............... "'"'=.............. f'"'!'""t""._ ....... _""._"":"'":..........i 'i'"t''i ..... , , .... : .............

.....i .......... ..... ......... ......... ,....,........ ...... ....
,00 tt,O0 8',00 1 D, O0 21.00 21.00

TIME- SECS.
).00

0
C_

(%1.

,_C:,
C}

n-

i'M

z

o

N2RFE SRVO15 ...... SRV116

....._--'"_""_'""_..........i"--'i'""i'-"'i ..........!'""!'""i'""!'""_
i!ii

.....!'""i'""i"'"_...... u..._....._...._.................._.....u..._...._......

 !i:Li.......iU iii

..... L....L .._.....L ......... £...L....'....i .......... L....L...._ .......... : .....

"7<<i..........!!-,i ..........7t!-i .........iiii ..........i.iii .........i!<i .....
,00 tt. O0 8.00 ._.00 16.00 D.O0

TIME- SECS.

....._...._...._...._..........i....¢.-.i.....i..........i.....i.,..._.....i....

..... _.....].....;....._....I...._...._....._.....L ......... _....._....._..,._...

i i i i i i i ! ! i _ i
.....'................*..........r"i"T"i..........I'T"T"I....

..... i.-,.,;..,.i,,.,,i .......... {--,.-f--{-{----_,!---,J,,,i-.,-{ ....

..... J.....i.....L....i .......... L...L...._....I .......... L....L....i.....i ....

.....i....._.;..¢....i....._

: _; ; :

_.00 2B.O0 3

•.i.,,i.....i..i .....

....<..._.,..i...,,i,...I _ _ ! _

!k;i ...!.7..i,.....
_.00 3_.00 qO.O0

FIG 6.1.6 (e)



,CZ

SER 760606

60R - BLACK HAWK ,.
FQKSTO - QUICK STOP. INTEGRRTED FUEL CONTROL
135 KTS TO HOVER

XR+I 5.8210167 XB+I -3.372_29;
THETRB -2.18685_3 VKT 135.003l!
XNGE _1783.796 NPINTE 1.3112399
OHRMR 0.9999999 NPHERS 99.999999

o THETTR 5RVOI5

iJ.l°" ....,Ivl_..............................i =, i i _L...i._..i':..........!L....L....i.....'i_ "....... IL....L....i.....__ _.....
.....i.....i.. L.._.........-_. L.j. i .........i..i...:....i ....i....J..J...J.....

¢_ ,-..i...-i..-.;-....; .......... :....-_....._....: ......... i .-.._..+..?.'+-. " ....... I"" '......... ' ....

i,-- i i'_b_,_i i i L__J_ z i _ i i i 7 !
..... !....._....ll,,-,_ __ - : ! _ • : Z'"'i-"'!"-"l----'!"'-l-'"!--'"i .....

IJJ : : L .....:..........I.....i.....L...i........ i.....L..L........
-i,,,-¢=l '""!'"'"I':'"':""! .......... :"": ""! _' : : -" : i : = :"

I-- ...... _....._....i....=................_...._....4..........z....',....-i.....i........ i.....'.,..........i .....
o ! _ i _ i ! i i i ! i i i

: : . : • : : : = : : : .. : : :

.00 li O0 8,00 !

t6/t21

XC÷I 6.5927867 XP÷I 3.2151287
PHIB O. VTB -1.5¼75516
VC -.15061E-3 NEiGHT 16638.000

..... tills ii SRV116

.....L.LL.i ....i.i...i...._........L L..L.i..........i..LL..I.........L..L..L..!...........L.L i.i ......

.....i.ii i-.-t.i..-.!....i....f.......f..i+ ..-_........; ; i ' " .ff.i.i..'..... .....t......... i...+..._-...i......... i.....i..,i.-4......
iiii _ _'i iiii, i i[i

.....i -.i....i.. i ........ ii-if ....... i....._-..i..--i........ -.:.;-i .i..i ..........I i...-!..! ...i .........i_. i- .i -

..... I'"'!-"!-"i ......... !"'"I-"':'""= ........ !"'": "'"= "'"f ......... i !": "'i" r' !'""!"!'"": "" "l""!"'"l :ii",

6,00 lO,I 1,00 3!,00 1,00 ll,O0
TIIE- 5ECS,

0

O °

,===.
ff-cl

1:13

0

%

BRMR SRVOI5 ....... SRVII6

:i:::i:i: ::L:i::i:::i;:i::.....................'""".....i""..'"".-"'"! ..........!"'T""F"T .........!i'""f""i ..... : ....... r .... .,.-....._-...r-_.-.:

i'i"_ii:;,ii':;;_-."::: z':_j::_{'_ _k_'_±: --_.-_.-_-i:.i.._-.i=..i.-i. .: :..i ::.i..,_._i.=.,

i i ! i I _ ! i ! I I I ! I I i ! _ ! i i i i i l i l ! _ ! _ I ! ! _ i i l i ! { ! + !
.... _..._ ....L....L....i*....i- ........ L....L . .L....: ......... _....i.. -._....i ......... L.._ ..+ ; ...._ .....

:: =: :_ :' " _ = = . i i . i i i i ! i i i ' i i i i ' i i i i ' i ! i ': ! i i
...._r_ ...........,:.,._ ............................... ,,,, ........................._ .....r Trr .... _ ....r:!! ......'_.........................__ , r rri ....._ .....r rT! ..........i rrl .....

• 00 .00 8.00 ] ). O0 2' 2.00 3 ;. 00 t

TIME- SEC$.
).00

o
:3.

--J

C:3

%

LGMR 5RVOI5 ..... SRVI|6

....!:iV,iV,fi .....

.... i....i.....i-....i ........ i.....i.....i....._ .....

....,."..--.F-._...._.............._...._.....i.........
i iii-,Lili

=. .=--T- T i _ T : : : :_.i ........ L....i..J.....i..... _ _
i i i i i i i .....FrTI .....

.... I.....L....L....I ........ I.....L....I-...L ......... L....i...,.I....._ .....

O0 q ,00 8.00 l

.....r'-"!'""!"-":.'""r"-'r"-_"":'-'-_ ........ 7"T'T! ..... , _ _" _ _ _

.....i__1""................ ;":' " __ _..........I_L'"'L'"L'"i .....i.....i...,i.... _! _ ! _.....

..... i.-..._...-.;...--i ......... i....i...,q.--.! .......... i'""l'""i""l"'" L..+....i--..#....i .....

r= ; : _ ;_ = ! ; ;i' i i i ]

i i i i

_. O0 16. O0 20. O0 2
TIME- 5ECS.

ii!iliiii ....

iili ........

i iii i iii .L..iiL.
"i i i _'I ! i ! i i_ii

::i..........i::i17!.......! ii7
1.00 32.00 36.00 q 3. O0

o

o
I,_o

i

L.il..l{_

0.,.

8

PRS SRVO 15

iiii
....!i!i .....
....i---i--i.i.............i l.........

,00

....!ii!ti!:ii
.........i..........i....

iii ii;ii
.....H ri .......77i..........

1.00 8,00 lt. O0

•.i...i..L.i....
....i.....i....i....i.....

............... i ........

16.00
f IME-

SRV116

..... _""" l'""_" """ ":""" r "'":"'"'!"'"" !'"" !................................................

i i ii.i! i i

i iii i i i i ]

.....i.....L..L..i.....

iiiiiiiiii!iiiiiiiiii!:iill
I. 00 28. O0
iEC5.

.....i..........!.....i........;4".........i.....i...-_

illlilillili?i??iillli?!illii!iilliillli!illliiiiil.llil
2it. O0

:::::::::::::::::::::::::

.%O0 3 t I. O0

FIG 6.1.6 (f)



SEA 760606

60A - BLACK HANK
FgKSTO - OUICK STOP, A:,,EGRRTED FUEL CONTROL
135 KTS TO HOVER

XR+I 5.8210167 XB÷! -$.372929_
THETR8 -2.18685_3 VKT 135.00311
XNGE _1783.796 NPINTE 1.3112399
OHRHR 0.9999999 NPHER5 99.999999

XC*| 6.5927867 XP*t
PHIB O. VTB
VC -.¼5061E-3 HEIGHT

(7/12)

3.215_287
-1.5_75518
16638.000

0
o

OPTE1 SRVOt5

F-i iii .........i-i-i ..........
I

_- oo

..........i.f_ ..........i̧ ii-! ..........iii-i..r-i .¸¸..i-i....._...

::"'_.........._ r;............... I. ;- -: : -: ;..............................: ; .: . . = = : : ;
..... •....._...._.....; ............................................ L...................... L.

....._....._.....'....._..........i....._-...._....._.........._....._....._....._.........i....,_....._.....i....

q O0 8.00 1_.00 I
TIME- SECS.

..... I_,_E say11s

........ _-..-_..-..;...--i..........!,..-;.,..._.-.*_.-.-_-.._....i....._...._......

....i..+-+-+-_..-_--ii-i..........i.-i...i-.-i......i ii-i.

.....ifiii..........!i!i....
..../IT:I-I:TTTi .........iiii .........Trii .....

3_.00 38.00 q

oo Tu,sE 5RVO ! 5 ..... 5RV 116
0

'........?..................?........................!".........r...................("........................_'"-:-'-'-_..........:-...'_'--'.:....._......._'-"_"'"r'"'_"........¢'""_-"'-_,.'.._...............:-.,.._-,.,'_........_.........:.........

x ......i.........I..........._ _ _ i i i ii ii!i iil i!ii
•_....f...i....k.,-:'.........i....i..-..!....i..........i..-.._.....i....._.........._.........._..........F....:........._-.-.i.........i.....i-..!-...._............i....._.....i........_..-..=_...._...._.........._....i....._....i........."..._.._ .i

....:......._...,"........."---_--...r........._....._.-....!....._............'--_...r...........,...........,..-........................................-......_..........-v.--_........._-."-".--..............--.......,....

U_'_k--,,,'-__-_ i....,r ._-...'_-.,.i.,,..i...............i..........i..........i.....L..._..................._........._.................._..._..............L...i....._..................................i...................
___Ji_ ! iii i ! J ! !_i ! !! i i ! _ ! i i ! i i i i i i i i i i i i i i
"o.oo ,_'._ .oo _z.oo _ _._ 3a.oo s_.oo ,,

TIME- 5EC$.
).00

¢:3

o

0
0

(_-.-3_
Z

n

c_
o

PCNGC 5RV015 ..... SRVI16

" _ !':: , : = i ! i i _ i i ! i

....t"":""r""_.........""'_"'""'"..........r''t'"'f"".....

...._...._......._........._.........._..._.........._....._...._....._.....

....i...,.L...i..,,.i.........L..L...L..._..........i....-!....._-....i.....

! i i i Lo e _ i _i; = ,O0 0 ,00

.....!'-!--i'!..........i F!-i........iii-__-i--ii-i ..........i..i..-!iJiii!.....

.....i....._....i.....i..........i:.__..[.,..i.....i.........._....-...._...._...i.....i.........._,..i...._..i....L...i..i.....i.........
;'IT_ _ _ ! i i I J J i i i i i i i i i [ i i i i _,i ] i

.....i..-.._,...,i,....i.........._.,,.._...i..,..i........!,..,.i,..,._.,.,.i.........i,..-.i,..-,i,....i..........i.,.,.i,..,-i,,..,i..........i.,..,i-.,.i,,,..i.........._,..._,,-..i.,,._.....

i i i _ _i i i i i ! i

12. O0 16. O0 2 B. O0 3 _. O0 _6. O0
TIME- SECS.

). O0

C3
C_

_:oc=.

X

l.l-lc_ '
I--0

_6
(,.._ =0.

Z

X

XNGDTE SRV015

...._-.'--_'".._,..'-_',--._,,.'_-..-._-...G'-.._........_'""_"'-_'"-'i.........._'-'"_"-'_'-"_'""_'"-_"-"_"'"_........._-,-,_"'-._-,...i....

....L....L...i....._...... : : ; : ' ............................................._"'_;_.........._"_'__ ..........!'"i'"'i'"i.........._'""_"";'""_.....

....!+i--i..........{-{i-!.........i-i--i..............i--!ii.........i-i-ii..............{+-!....
.......... i ........  .0o,, i'0_00 q I0 8.00 _2.00 !

TIME- SECS.

SRVI 16

....I'""F'"F'"_.....

.....Fi....i..!...._.i...i...,i....i.....r...f....!...i...i.

....F-FI ! ..........F F i-_ .........i ]-i-".-'." ....

.... i'""_" "f" '"" _"i' ""i""i' "" i......... _""i "'] ""'i .....

B. O0 3 . O0 3

.....i'-...i..-"i---.i..........!....'!..'.-i.,..'i..........!..-.!.-!....:..

.....i TT T

_.00 _o.oo

+

FIG 6.1.6 (g)



SEA 760606

60A - BLACK HANK __
FOKSTO - OUICK STOP, INTEGRATED FUEL CONTROL
135 KT$ TO HOVER

XR+I 5.6210167 XB+l -3.372_29_ XC÷I 6.5927867
THETRB -2. t8685_3 VKT 135.00311 PHIB O.
XNGE _1783.796 NPINTE 1.3112399 VC -._506IE-B
OMRMR 0.9999999 NPMERS 99.999999

o NFCE SI:IVO 15

(3

(8/12)

XP*I 3.215_287
VTB -1.5_75518
WEIGHT 16638.000

..... 8_£G" sRvit6

....":....'L...i.....i.....j.....i....i.....i...i......_...i.....i.....i.........i.....i.....;....(........L...i...L...i.........L...i....:=....k.........i.....i..i....i.....i....i..,i....i........L...i.....i.....i.........i....i.....i...,i.....

...._iiii,__.,..........,_i____i.........i.___i_i..............i.........................i...................i.+,.F.i..........!-.i.i.-i.......ii-.i--i..........ili--i-i-.q.iI-L-!....

!il)ii)!!!)! i!iii!i!!• i i i i ! ! i _ : ! :

.........i..............'......._.........i.....r..-_..{--+...{.--_I ! i _ ,.i............._ ! !.i.!.
....'""'""'_'".........."_.........._"_.........._"_"'"_'"'"..........i'"+'+"i'",' i'"!"'"_ _ _ _" " "i'!""i'"'i..........(""'6'"!""i........)"! "V i.....

LLJo

_o __....._...i.___.........._?_)i_.i..........__..._..,..........
O0 _.00 8,00 1!.00 I .00 2D.O0 2 B. O0 32.00 3_.00 _0.00

TIME- SEC$.

o
(3
o

(3

RMODE

..... _-...=,..;.,...; .......... :.....=..-._...._ .......... L..L...L...._ .....
i ! i i i _ i i i ! i !

,,,8

SRVOI5

:::::::::::l:::i:::::::::::I::::::::::::'___":.........____ [ _ __ _ _.i.._._._.....
....i...'.i.....(.--..F...'.....i.-...!...-i..,i...-.F,i...i-.-..b.,i.......!....!.-...V..i......

) ; ; i iiiiiiiiiiiiiiiiiiiiiiiill _, _, ; ; ; ; ill i i)I ))_ i i )))i i i )t i i ! )i i i i

_,_ ....ii-i).......i?i) ii)i i!i-i--I
O0 _.00 8.00 1_.00 I ;.00 20.00 2_.00 2 32.00 3_.00 _.00

TIME- SECS.

IHMUSE SRVII6

.... v....r....¢.....¢ .....
i i; i

--t"i_ "_"
....L.ill- .i....

....i.l...l-./i.....
-L J...L..].....
;....i.....i.....i.....i....

O0

....)....T...I).I..i .........)....IF....).....!..... )._.!..l.)..__...... ,..........,.....,....
,..._....._ ...................... i.....L....L...._ .......... I.....L....L ..._ ........ i... i...i ...j ....

.......................... _....I....-_--.-( .......... _--..&..-._....6 ......... _...i...i....i ......... i...i...(....-b ....... i...-'(.-..(..-.-_ ......... _.....i,,..-_...i ......... i..,i..g-.i .......................

I(ii )ii).a__........._,_. : , , _ _i i ) 'iig"T,: , : ....

..... l"-,-_-..--_'-'-._ .......... I-.-.-/..-..6..,_ ...........................

• 00 8,00 1_.00 16.00 20.00 2 B.O0 32.00 36.00
TIME- SEC5.

). O0

CLUEG sIqv116
¢3
(3

...._...._...._....._........._...t......:-....i.........._....t....i....!..........-...._...._...._........i.ii...i...........i.....i.....i...(..:.l....i.....i...i..i..:'.i..i.....i..i........i)...i..i......i.i.i.i....

CDo ....i.....L...i.....i......... L...i.....i.....i..........L...L...L..._.........._.....I....I....._ ....i.....i.,.,i....._..........i..,..i,....i.....i........ i...A...,.i....._.........i.....i.....L..,i.........i.....i....L...i..........i...-j A.....i.....

....!-....:..-..!...-._..........!.-..].,..(.....i.........._.--.!.._....i-...._...-.i....._-...i...._..--_._ ..i...._...-_.........._-..!-....:--...._.........!....._..-!---..:.........i-....!---.-!---.!.........._ -i -_-.!........!-_----_-._.....

g :::::::::::::::::::::::::::::)::::::::::):::::[:::::::::i:::::::::):::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.: :i::::]::).::i/

g. 0 8.00 1._.00 l Z).O0 2"_. O0 8.00 ).00 6.00 _D.O0
TIME- 5ECS.

FIG 6.1.6 (h)



SEA 760606

60R - BLACK HANK (.
FQKSTO - QUICK STOP, INTEGRATED FUEL CONTROL
135 KTS TO HOVER

(9/12)

XA+I 5.8210167 XB+I -3.372429_
THETAB -2.18685_3 VKT 155.00311
XNGE _1783.796 NPINTE 1.3112399
OMRMR 0.9999999 NPMERS 99.999999

XC+I 6.5927867
PHIB O.
VC -._5061E-3

XP+t 3.215_287
V_B -1.5_75518
HEIGHT 16638.000

(=1

E)

uJ

I.no

"0'.00

..,! ...............

4

TI_5MEA

.....LLLi [ii i_i....

.....i-i+i..-.+i.-i.....i.....

SAVOI5

.... '"'"""__ _ _..........I _""'"-/"_ _ _.......... "_ _ ;i"i t...L...L.L i_ _ i i i_ i.i :!L .i

..............i i ! ii....................iii ....................i i ........_'..............................._ ZF _............-i i _ i_:'.............

....i-+i-_-__i ......i-i _i i iii

i _iii?ili.i.i!}i}iillliiiiiiiiiiiiiii?iiiii?iiill !,.i_i_....L...L...L..._.........L..i....._.....i.........i.....L...L..i......i...._...i...: .i......i........

z.oo ts.ol zb.oo _.oo aS.DO
TIME- _ECS.

iii!

.....i-!!...............
::r

iill

iiiii

C_
o

=,-

i;
u-;
'0

NDOTDC SAVOI5

.....'.....L...:.,..._..........=....._....:....._ ....L...!.....::_...:........ ',....._....;...._........L..._....'.....i.............L...L.: ..........L...L...L..._..........L...L.._....._.........L..i...._....._.........L..;.,.._...:.

..............."....................... i ........................". i ..._-.-., ..........i ......... i i L i.........i..i i _..........i i i ._..........L L i.._ ..........L i i _....

.....' ..... _ _.........L " L =.........: : " :..........: _._. :........._ i i !..................._ L..... _......................_ J...............L,: i ..........i L Li ....

.....i.-Ji...,.!....._........._...i....-i'".._........i.....f.....i,....i........._.-,-i-....f..-._....-/-,.._--...i..--.i...i......i....!...,i....i.....l_-i._-,...i....i-...i...--i..........-_....._...,.i.....i..........._....._.....i......L.._
-J-_.i....i....._..........!...4....i...............-.............._....._........._.....i.....i.....l....!..........,.'....._.............._..........!.......i...!......._•_ .i.-.-ii. ! ......i..._....._...J

i i i i i i i, i _ i _ _ i i i i I i i _ ] _ _ i i i :; ; i i _ _ i i _ _ i i i i i I
,00 _ {)0 8 30 _.00 11 BoO0 3Z.O0 3).00 It

TIME- SEC5.
).00

Zc)

c_
oE

AGAIN SAVOI5

.....I i _ .....

....._.,..._.....i....._.....

.....Y!!"i .....

.....!....L..L...i.....

..... i.....£ .......... _.....

....._.....i.....L...i.....

..... L..,._....._...,._ .....

,00

.... : : : : v : : : ; : : : : : : : : : : : : : ; : : : : : :

:....: ; : ! i i i i i i _ :........: : : _ ; : : i ! i ! _ i i i ! i ! _

....................... I...................... ! ....'..-..;.....i.....L ................................................................ ._........................

..... !.,..._.....i .,...=,......... _,...!....'....-! ........ !....-=....-.!'.'.-=. ........ !'-'.-!...! ""'_........ ! -.!'--. !' -'! ........ !--..'_'...!.--..!-..-._, ._". -! .,-_-..-..;.......... !....._..-..'£-'.--_- .....

.....,.....,..........._..........._....,....._....._....._....L..L..L..[..............................;.....i.....L...i......._._....._....._.........,.....,......................,.....,...........:.....

..... !....._.......... _..... i.....i....;,...._ .... L...._ .......... ;...._..,..;.....':....!....._ ........ _..,.,;.....i...._ ........ ;.....L.,.._....._ ........ _...J....._....._ .......... L....L..:_....L ....

............................' .........................iili..... _......................... i....,_ ............... _ ...._....._ .......... i .......... _....._....._.....L, .n..,,,_.._...._....i ........ _• ,i...,_....._ .......... _.., .£....,:..i .....

O0 8,00 I !,00 16, _,00 3_.00 3
TIME- SECS.

.....iHii-.,i
,._....!...._,,..._ ....

•..!.....i.....!....i....
.... _... i.....i....i ......

5.O0 4 ).00

0

._.1

,¢_)

oo
..:

'0

CLUEG 5AV015

.....i-iH.....

.....i....i,...i,,-_ .....

l+!ii .....
L..i i £i .....

....H.-..-!.....!.....

I?i]_

,....i...i...i,.i .....

.00

.....i ii.! .....

?!7!.....

..... i....................

.....H-H.....i i_i....!'""!""T7....

....t"'i""'t"i....

i!!i ................................&...._,...._.,...:,..

....."_!i ..........i!i! .....
ii]iii]iiiii,iii]_iiiiil]iil]iiil]iiil]iill
.....iHi..........i.........i++!....

LB.O0 ::=0.00
TIME- _ECS.

,OO I 2.00

....i..........i7....
iii
....i:+!......

24. O0 2B. O0

......i.....i...,.i.....i.....
 I%CCCII
..........!7-!.....
/iiiii.iiiiiiiii.
....i+i-i.....

32. O0

!i! ................................ -".....L...4.--.._ .....

.... _...! ...i....._ ....

..... £....L.,.L.-.; .....

36. O0 40. O0

FIG 6.1.6 (i)



SER 760606

60A - BLACK HAWK
FOKSTO - OUICK STOP, INTEGRRTED FUEL CONTROL
135 KTS TO HOVER

XA+l 5.8210167 X8+l -3.372_29_
THETRB -2.18685_3 VKT 135.00311
XNGE _1783.796 NPINTE 1.3112399
OMRMR 0.9999999 NPMERS 99.999999

[11/I;

XC+I 6.5927867 XP+I 3.215_283
PHI8 O. VTB -1.S_7SSl
VC -._5061E-3 HEIGHT 16638.00[

0
¢3

x

NFDMND SRVO15

.._1

ZO

g_
L,- '0".._ O0

....._'"!'"__""_""_"_ _..........i"i_"i ..........i..._.....i,i.........._....i....._....._..........,.....'....'..._.............. _ i _ _ ...._'"'F"!"'i .........F"f'"'i'_ ...... !'""!""!""i .........T'"'T"T'"!"

..... 'li!'i.........!I!]ii'"',..............
....i.....i.....i....-i.........i.....i.....i...i..........i.....i.....i......_.........{..--.i..-..i.....i..........G.i...-.!-...-i.........._..-.-!.-G...i..........i.--..i....i...,i.......i....._....._.•i.........._-...i...-i-..i.........._..!..._ ....

....i'i i-i........i i iHI..........i i.i.__..........i-%i..........iH-i'i! ..........%i+ti : !!.......i i !iti i-i:'I.........iHii i....
O0 .00 12.00 I .00 20.00 2=1.00 ;_B. O0 32.00 33.00 tt

TIME- 5ECS.
). O0

0
0

X

-_c=,

_8
LL_.

"=" '0

NFBG 5RV015

_ z _ " i _ _ i i i _ i
...._.....i.....i....._--...r...-:;-..-.i..,.._...._-.-..r....i...-.i..--._...-._-....

...._.....-...._....._.........._....._....._....._........ _.....i....._.....".....

...._....._....._...._.........._.....i.....i....._........ '.-...._....._.....i.....
iill ii!_ iiii

-..,
....F!--I-F,..TH.FI-i-[TTT.I
,oo _,oo e'.oo

........ "" '!iii"'"T""!""'F"'i...... ":""'_'""_'""_...........i....._,...+...._-................................. _....._-...._,...,_.................

....:_....L.L._........._...._...,.....,...........,....._....._...._..........!.....i..i...i...._....L.i.i....i........i.....i.....i.i.........i...i....i...i....
iili fill i iil ii ii,iiil iiii !_

i i i i ' ! _ i i :: ] : ! _ i ! =. i _ ; [ i i ; i ; i i i
O. O0 _=.00 2|.00 3 ._.O0 3

TIME- SECS.
). O0

DNPRRT SRVOI5

--_'iiii _: " .......

.... _.....=....._.....= .......... L._.L_._.L_.._.._L_..L_L._L_.._.L..._i_.._L.._i_._._=_...' ......... _....._...:....._.....,....._.....=...=..._ ........ _....._....=....._ ....... L...._.....L....L...*....L...L..L...L

• : : : :
trP', : : : :

.....i-FFI .....(%1.1 i

'0'. O0 u,

.......................... L....L....I.....I ......... L...I....._....._ ......... L....I.....L...._ .......... L....L...._.....; .......... L..;....;....: ....

....i....._..,.._.....i............................_ [ ]_ _ _ _ _ _ _ _ ....i....._.....i.....i.....L...i....._...._....i.....i i i i J i i Lt i ! i i I i i i i i i i i..... _.....!...._...._ ........ _....._.....!....._ .......................................................................................................................

....:.....:....:.....=....L...L.,.L..._.........L...I.....L..._..........L...;.....Z.,..._..........L..._,.L...I..........L...L...I,...._.........L...L...i.....i........L....i....,_....i........J.,.J._!

.... i]_i;""='"'"'": ........ i_!!::::="'":'""l'"'"......... _.-...=....._....:_i!......... _'""_'"'i'"'!!!!T .......... _'"":'"':"'":'"''"'_""='"';"""!!!_::::_i_:::_ ......... _!_""L'"'_'""_ ........ i'""_'-'"i'""!iiii]i!'"'!'""_''! ....
...... :';''_"'T

.....=.....:...,:..._.... "'''....L,...L...,!...,,_ ..........[ L...J.i...[..... i_l_!_

i_ii=!!!i ....._,_ _": iiii ..........i!ii..........___ ..........__ ........___2,00 8.00 _.00 _.o0 28.o0 _.oo 3}._u _ _ .00

TIME- SECS.

FIG 6.1.6 (j)



SER 760606

60R - BLRCK HAHK --
FQKSTO - QUICK STOP, INTEGRRTED FUEL CONTROL
135 KTS TO HOVER

(12/t

Or)

;>
0

0
Z

XR+I 5.8210167 X8÷I -3.372_29_ XC+I 6.5927867 XP*I 3,215_2E
THETRB -2.18685_3 VKT 135.00311 PHIB O. VTB -1.5_755
XNGE _1783.796 NPINTE 1.3112399 VC -._5061E-3 HEIGHT 16638.0C
OMRMR 0.9999999 NPHERS 99.999999

C_
NGDGOV SRVOI5

i o • , , , " l • • •O0 It O0 8 O0 12 O0 16 O0 20 O0 ,it O0 28 O0 3_ O0 36 O0 It
TIME- SECS.

). 00,

r,.)
r.t3
r.D

U
U

Z

0
o

oo

oo

NGDRCC 5RVO15

ilii i_il
iiii iiii

....i_ii ........1!ii .....

....!i.........i..........it!i ....
! i i.4........i.i•bi ....

i!i;

.....!t!! ..........i•i!! ....
,00 It. O0 B

....!T-;T .........FFTI .........IFV! ..........IT-VT

....!-iii ..........Pit! ..........iiii .........iii! ....

........ !!! ........ ;-...-;.,.-,_...-_ ......... ;.,-.._,..,._-.,._ .................................. _,,..i,...._..,.._ .....

ill;

....i...4..4.....L.-L,..i.,..k.4..4..........p.p,i..! ..........i.4.,,_...i.....
i i _ _ : i : i " i ; "

;i ! .L .......... ,...; .....

_ _ i i i i ! i iii _ ! I ! I

........ !!!! !ii.... _-...£....i.,..._ ........ _...._...._....._ ................................................ i ....

!,00 16, O,O0
TIME-SECS.

.... ¢.....c..-..:-..-._ .....

....i!fl ....

....!!!i....

...._....i....b.._....l

.L.L....i....L..._

.....!4ii ......
1.00 2

....TTT"'_ .........'_ _ _ _....................

.... _...._-...;....-_ .......... _..-.-i..--.;'...'_ ....

LO0 3 !.00

.....?F ;;""T....

.....i-tii .....

.... L .,L...L....I .....

3_.'oo Itb.0c,

oo

(.)
r_

,_ o°

¢9

= ==
¢

NGDTL SRVOI5

!ii!
..... r""!""'!"'t .....

.....i.....L...L.-i..

..... _....._...._....; .....

O0 It

..... _."-'_..."r.'.'r ....

_:;....L.. _....

..... ;....._....._.....i .....

i!!:

..... ;.--,-_.-..._,...,i .....

,00 8

.... =......=......_.....=.....,L..!.....!..........! ........ : i i

....;....._.....;....._........._....._....._...._...-''"..i'.."i'.'-i'""i ....

.....!+.+.._..........i..i.i.i .........i i_._ ....

....._;_ ........._:._- ......._-_ ....

.....i!"ii .........i tti .........i itl ....
,00 I

TIME-

...._....!....._....._..........,.....,.................

....!!rr  ilii

....H H ..........H-H .....

SECS.

ii!i_iiii

..... i....._.••..;.•..._ ......

...Li i i

..... i.....,:....._.,...; ......

.....L...i.....L...L.....

1ii! ..........ii!! ....
_. oo a_. oo 3

....r Ti•TF!-i]••.i

....i•ili_•!•i• i.....

....t ii_ .........i¸i¸¸ii ....

.....i•t•!4......!iti ....
LO0 3LO0 ).00

o NGD SAVO 15
c_

o_'_ ..................I'i .........f i....................t......................................i ii! .........!i !i,!!!'i .........i'!"i'i .........ii"i! ..... i!ii ....
":i ii i i iill fill iiiiliill illl iiii i!ii

i _i_ i i i il!i !ili iili iili iiii i!i!
.....!'"-'_'" "{--"i"t" i "'i- ! --i • r"-'!'"" !"-i'""! ............ ,'"'_'"",.........._...'r"-'_'"- r" "r'"r'--__-":-""r"--_'_ -'-_--_'--"r"'_'" ' r'"'!'""_ ...... _"'!"'-_ "!"'r-" !" t '_...... : _ ! i _ I i i i L i : . ! J _ ! - I i _ _ ' : : ' : ' : '

o _ " ' __.................... _-'-__..... i ili ....i!II .....,_, _ _i i_i _i_! ....i lil .........11!i ....._ .....!Tri ..........':_ ...........
1111......_r,_rr_ .........i TTF]it]I ..........r Fi! ........!ril ..........!!t_ ..........!?i_ ........:!ii ....

C_O.go It,OO 8.00 I .=.00 l _.00 B.O0 32.00 36.00 It

TIME- SEC5.
_, OC

FIG 6.1.6 (k)



SER 760606

60R - BLRCK HRWK
FSIDFL - SIDENRRD RCCEL/DECEL,
HOVER TO 35KTS TO HOVER

XR+! 5.3218_0_ X8+]
THETRB _.1039586 VKT
XNGE _1770.376 NPINTE
OMRMR 0.9999999 NPMERS

INTEGRRTED FUEL CONTROL

-5.79_8286 XC+I
.IO000_E-I PHIB
2._q6752_ VC
99.999999

5.3279325 XP+I
-2.5937968 VTB
.779656E-_ HEIGHT

1.9197290
O.
16638.000

0
e_

I--

-g

RLT SRVO13 ..... (}d_SE sRvzt_

.... =.....:.,.. :....._ .......... _....:....._.....; ....

: ....L...L..L...L........._....._...+...!....

! ! ! !

,00 ! ,00

.....i-..,_....._-..i--_...!...&..i .._....._...............................=..-.._...._--..-_....

....L..._..._....=........ -....=.....;...._.............._.....;............._........._............._.......................... _...... _.......... _.......... ... ....

] L , '_"............................... _..........!'""f'"i":"_ ........._ _. [ .= "-_"._'"_"-..;',"-.t...-'_'.'._..-.i-'-..".....
....L....i.....L....i........L...i.....i.....i...............'..............:.........L.........L................L..L..I...............I ..L ... ] "_ _--...-

ilii iiii il il i_ii iiiilililJ Jii! i iii

00 3 5.00 6,00 ?,00 8
TIME- SEC5.

). 00

O

X

U3O

I--

=" '0

VC SRVOI3 ..... SRVI Itl

iii!_iiii

ii!!

.....L.J-...L.._.....

,00 1

I _ ! _'i ' i i i i [ _'i ] _'[ _ _' _ilii iiii,li I
......!-.T";TT! ......]Tii .........rTTi .........__;_ .........._....i..._.._,..._..._._.._..i'__ __

.....i.....'...._.....i.........._.....,....._.....,..... I_ ....._ ....._.....:...,.:.....,....._...... _...................: : : _ : : : : _ _ _ _ i i i _ _ _ _ .... t _ i t =. _ _ !

iii _fiZ_-iZCili_i-iii i-- i:_i,i_i- i};i
.....•"'"_""'_'""_.........._'""='"":"'"_.........r _....,:,...:,..¢.........._....,_....,_.,..._.... _...,._....._....._...._...,._.,..,G,.._..........:--..,G...b..,.:..........b...._-,,,._-..,G.--r...-_..-,_....-..'..,--_.....

! ! ! ] ........

,,,, iiil !!il iiii'iii_Iiii!'iill ili! ;;_;
.....i'-TT]..........r!:i ........F:-TI...........!/-TT;........i?i:i ..........?i-T-i..........i-i7i ..........;-_!?i........?i-?_ ....

O0 2.00 3 ,00 5 ,00 7.00 8.OO 9,00 1
TIME- SECS.

3. O0

0
0

X

E_o
Z

_,_

0
0

VKT SRVO 13 ..... SRV 1 It&

..... _...,,fl...G....i .......... {....-i.....i...., i .....

.....!.....p...f....!.....
iiii

.....f'"'i""'!"'"i.....
iiii

iii!
.....i'""_'""i"-'-_.....

.00 1

: : _ : : : : : ............
_ ! _ ....i....._....i.....i.....i i i i i i i i ! i ] i

: : : : : : _ : ....._"'"_"'"Y"F'""_'""i'""_""'!"'",'""T'"'_""'!'"!.... .....

i..........................................................::, ,,,,....::::::::::::::::::::::::::::.......................................................,, ,,......_..._-.-_.-...i..........___":: = :........b"i""bi......... _...i...._....i.........,.....,....._....._.....

....i-i-'i-i.........!i?! .....................................................
O0 2.00 3 I I_;00 5.00 O0 "/

TIME- 5EC5.

: : : : : • : : : : : :

.....i-L.4 ..-i..........L4,.-i-,-i.........i-4,,4....i.....

.....i.....;.,...i...,i.............................

i i ! i '-! ! ! ! , ! ! ! !

.....i.....F---_---.i.........i--.i....i........._'-._.i..i....

.....Li!_•i_,4;_ii..........iii_i.....
ili[

,00 8,00 g,o0 10.00

O
(D

O

(D

(n_.
_°
LL.

¢:)
O

'0

YE SRVOI _ ..... SRV111_

...._....i.....i...._......._.r!_.........i..._..._.....i........._.....i....i.._.........L...iJ....i..........L.L..L..L........L..L...i.....i..........i...i.....L.i...,_ii..L.i.

,_ _ ....ti}_'____ ................i..+.._!_..... _ _ .-_::,,. _.
.... • . _ : : " i i ' ! i ] _ i ] i ] ! ! I i _ i ! i _ ! : _,-! 7 !-

...._....i,...._...._........_................=..........!'""!'"!'""_...................._'f"r'!'""_.........._'""F_'"if'"! ...._'""!'"i'""_.......i..........t'!l"_"i'""_''i.......i!"i"!

....i....._....L...._........_....._...._....._..........,.........................................................!.-...!-.-..!...-.i.......!....,i--..-i.-,.._..............:........._...................._.._..-.._-..._.....

00 1 ,00 3.00 q. O0 00 .00 9.00 I 3.00
TIME- _ECS.

SIMULATED SIDEWARD ACCEL/DECEL

FIG 6.1.7 (a)



SER 760606

60A - BLACK HANK
FSIDFL - SIDEWARD RCCEL/DECEL, INTEGRATED FUEL CONTROL
HOVER TO 35KTS TO HOVER

i2/12)

XR+I 5.3218_0_ X8+l -5.79_8286 XC+I 5.3279325 XP÷I 1.9197290
THETAB _.10S9586 VKT .IO00O_E-t PHIB -2.5937968 VTB O.
XNGE _1770.376 NPINTE 2._6752q VC .779656E-_ WEIGHT 16638.000
OHRHR 0.9999999 NPNERS 99.999999

N==..
Z_

==

I01

NZ SRVOI3 @_S_ SRVII_

ii)L) ..........).L)) )L)irLLLLiL)L))LI_ ))),)))) ...........LT)))
.... _,,.._,..,._l..1.1 ........ :'.l.._l''..:....._ ......... _'.'l:'.l.._.lll': .....

ili!,ii!iiiii ))i_ iii)

....! il!l i........i )lilli.....
..... =..1.._..,.lr.... _.....

..... :l.l.._l.,''V.... _.....

.... ('''''('''''('''''': .....

,00

_T:.."_ .........)T TL!Y) T):) ,)T!) _iii.i_iL._T_ .....

.....ll l llll''l'll'll!' l lll l'l'tl'll''ll'l_ L -: i L ). )... _..i..i._.......)..Li._ .... L...i i.i. _ ).i ...

q ,00 6.00 "/.00 O0 @.00 i0.00
TIME- SECS.

0

o
LU

<:2:o
n.-

,,oo

%

P SRVO13

....L.L._....I..........i.....!.....L.i........i,....L.i.....i.........i.....i.....i.....i..........i.....L.i....._.........I i.....i.....i.....i..........L...).....).....).........i...,_....:....._.....i..._....._-_..._....._...._....._.........i....._..._....._.........i...._...._....._........_.._...._....._.........._...._...._...i.....

....__._...f....t.__ _._., )._i, i, _,__-:, ..........f_

.........................iili i liiii   '  i.............

....t"-'i-'-'i'"'_'""I"'-_'"'i'"--i'-'"i..........}'-i""i"--_--I'-"_-i""!i........._-,--'i.........i-!-i"-!.........._"-._'"_..............i!l!llli........._i!_l!_ll..........iiii!!.i.........:)'!Ifi_;;lll)llililll/IfllI.....
)0 :.00 2 O0 3 0 q. O0 .00 6,00 7

TIME- 5EC5.

SAY I!

.....F.'_.'..F.-(.....r...,!."..(.....i-'--._

iii_ ))))

.... L.,..L....L....L...

.... ))))
....!..,_..ll_ll_.l1.i.)l--i...li..T.:
,O0 8_O0 @

....!'""!"?'"'!

:=;1

(I:m

0 SAVO 1 SRVI 1_

}!}i :_=_ ::_ ..... i)))

.....i'"'i"""!"I .........._'""!'""I"'"_ ..........I'"!'"")'""_ ..........i""l'""i'""! ........._""_""_""'_.... ....

.....L....i.....).....}..........(.--..i--..-i.....(.........._....._..-.._..--._..........i.-..-!....-(....!...........i.....(.....i.-...i........(...-.i....._--.._........._....-=....._.....=.....

_.:i._i...._ ............_....................._....._,...._....._.....
'=::.....i.....L...i.....!..........i.....L....L....i........i.....L....L....i...................................._....._....,...................................,.....

............................l!_
.... I...-(..-.L....L.-.i....... i---..i....i...-.;..........L-.._....i.....;..........f.-.-=-...._.,.-.!..........L...-_..---=.-...=.....t....i.....i.....L....i.........L...._.,.--=.....;..... . ..........

,00 l. O0 2,00 3 i. O0 .00 7
TIME- 5EC5.

....!"'"6"'"'_""! ..........!'""_'"'!"'"! ..........!""'_"" '_"'"!'"'"""'!"" "_'"'!'""!'""_" " !'" '!'""!'" '! .....

.....'ll.''=ll'.l:..l''_..........'''''_''''_'''l'........i--"t l'_'l

.....!...1.i..ll.!.....i..........i'llllfl'+'"i.........(lllll('l--illl'!''l":

.....!'""_'""i""i...........i'""i""'i"i .........i""i'""!'""i.....
: : : : : : : : : : : :

III22i/)2/i2;;II)2222;.22;2);;;2;$2L2;);L$21L2221;)22222:22222!2221112222

.00 8 O0 9 00 _b.oo

R SRVOI3 ..... SRVI lt_

.....i _i L :....: : = _ : i i) iiii.................................._....._...._...._..........L..i....J....i.....i ! i i i .... "_ ................................................................................ -...._....L...i.........._..,..i....:....._...........L..:.....i.....-.........i.....L..)......

.....L..._...._....._.........!.....i...-._....i..........i.....;....i...-.!........._...._....._..•_........_....._...._..._.........L..._.....i....._........i.....i.....i..--._
: : : : ........

....._.,..=....,_...._.........._.,,._....._...,,_.........J....._....._,....i..........L...L....L...L...._....._..,.i....;...,....._...._.....L .3...._........ _....._.,.-._....._........

................................ t"-_'"t-"t'l-!i_'""!"t'".:"-'t-t"t ....:""_+_ ......................................................... -i i i, i i ) )i i i i _. _ .. _ _ _ _ .... _ _ _ _ _ _ i _ ....._'")"?'").............................................................

.....:::....................i: ..........]!I::::.........i:_: ....:i i_......_ _T___}"i_fii?/i;?il;;];L[I::::::::::::::::::::::::::I;Jl;;ZLL.]L_o ..ll--)..1..j...........................................................i.......;""i......jl'lli'''i''i'';'illllli")''li........il''''!'i'i.........ilLli'i.........il')''''I/ll.........i''il'l'i--il;

0.00 .00 ;'.00 3.00 u,.o0 S.O0 O0 7.00 8.00 g.o0 ]0.00
TIME- SECS.

FIG 6.1.7 (b)



SER 760606

60A - BLACK HANK
FSIDFL - 51DEHARD ACCEL/DECEL,
HOVER TO 35KT$ TO HOVER

INTEGRATED FUEL CONTROL
(3/12)

XR÷I 5.3218_0_ XB÷I -5.79_B286 XC÷I 5.3279325 XP+I 1.9197290
THETRB _.1039586 VKT .tO000_E-[ PHIB -2.5937968 VTB O.
XNGE _1770.376 NPINTE 2._6752_ VC .779656E-_ HEIGHT I6638.000
OMRMR 0,9999999 NPMERS 99.999999

o PHIB SRVOI_ ..... _S_ 5RV11_

= i iiii!!iil)....L..L...L.,.Z..... ! i i i i..;, : _;;;!" .....L...L.L..=.....

....i..L,L..]........L,,L.i,..I..........L,..L..L..)..........L.L..LN-] i i i .....i,....i,.,,.L.,.).;' ) i _ _

_8 22211211111;12121221222: _ _ _ ........,_:.....: " : = : i : = w i

O0 t .00 u,.O0 5.00 6.00 7.00 B O0 I 1.00
TIME- 5EC5.

o THETRB 5RV013 5QVIl_
o

iiiI)iili) '"', :::::LL.I ..... _,....L...L..._ .......... b....L..b...i .......... ",....L...i _.....

.....................................tF)).......... !....!.....i--..!.....

iO 2.00 3.00 _4.00 mOO 6.00 7

TIME- 5EC5.

• q : ..._-.-.i ........ _-...6...._-.-._. -.

! : i i : ! ! ;

....11_]....iiii :T:i:::i:T:::

o PSIB SRV013 ..... SRVll_

bJ

C3o
0

.....!"'"!'"-!'"!....
!ii!

....!....._....._.....!

ii(i
.... _'""_'""!'""!

))i(
.... r...._....._....._ ....

iiil
....L...IL....L,..._....

ii)i ....
....)))) .........!))) ......(-""_........._:__ ........._""" ..........'::= 'l':_:= ...._:_"I: _=_
_ill _,._ i i)_ii1i .........!i ..............., ........................................t [

....)")"{) I)i')) ...... i.....t....i.....t.-...r-.i..---!....i.....;:...,.....t.....i.....b...!...... i.....b..b..i...-.r...i................................".........I .i ...i. i..

.... i- ...E......-'....._ ........... (..... _.....(.....( .......... [.....(.,..._....._ .......... i .'. i... !.....i .......... l....i.....i....L..i i i i i i ! i i
............. _"_'""_""_........_'")'T""] ....................

....)"")'"")--i.........""_"'"'"'.........."'*'"''""_....._iii _ii_ .....!'"i'"')""i..........)-")"'i'")..........)"")'"_"'!"-l'")'"")'""i''').........)'-'i-i'"'!..........i.._.iiii i i.....

O0 3.00 _ ,00 6.00 T .oo ! I.oo
TIME- SECS.

=P

C_

E.J
nrt

g

BCQDOS 5RV013 ..... 5RVI 11&

.... (.,..._.....(..,..( ....

....i!i) .... ....1ii) .....

))i{ ))(_

....iifi ........ii?i .......!i-i i .....

...._ i:i:i:)i::i:il]iill_.........ii ...............ib) i i:ii_:_i_ii_ii_I :::iiii_i::i:i_ i i

....!i??i !;i?i?!)i ..........i-iti ..........ii __.........j)?! .........i-;i?ii i)_ i_?._.._i....
]0 1.00 2.00 3.00 tt. O0 5.00 6.00 7.00 8.00

TIME- 5EC5.

)}i{

...... !'")"i'""i .....

...........!i.........

....i..._i_.!....
.00 10.00

FIG 6.1.7 (c)



SER 760606

60R - BLRCK HRNK
F5IDFL - 5IDEWRRD RCCEL/DECEL INTEGRRTEU FUEL CONTROL
HOVER TO 35KT$ TO HOVER

Xg+l 5 3218_0t& XB+! 5 79t&8286 XC+I
THETRB t& 1039586 VKT lO000t&E-I PHIB
XNGE t&1770.376 NPINTE 2.t&t&6752_ VC
OMRHR 0.9999999 NPHER5 99.999999

o XRPC SRVOI3

=-t

.... !'""!'""_.'"'_" ......... i"'_'""f'"'! .........""t _'"'!"'"!'""f ..... !'""!""P'"'- _ ......... .;'""6"'"'!'"'6 .....

....).....i....)....i,..-_....i...-i....)...)..J..ii .)..i..........).....i.,.)-.-..!.........i....).....H.....
._o ....i.....i.....i....._........_._...._._.._...._..._...._._ ..........i....._....._....,.....

o ,....L....L...L...I..........................3if_i ..........L...4.....L...'0.........L..;....._-.._._._..........L...L...).....).....
• o--;_ ; i L f ! _ ! ] _ ! ! ! • ! i ) -- ! ! _ !

.....i.....i....._....._....._...._.....-....._....._...._....._...._....._...._........._....._.,..._.....a.........: ........._....._.....

! i ! i ! ) ! ! i !. i i _ i i _ _ i !
o '""!'""i"t ""'_..........)""_'""f"_ .........._'"_-'";"'" .........:'"_'"":'""_ ..........!""':'"'_'"'-_.....

DO 1.00 2.00 O0

TIME- SEC5.

! i i i
..... _.....;.....=._..z .....

! } ! !
..... !.... f....!.....! .....

.....t'"'i"t'"'_ .....

..... :[ {i

i i i i

.... _...._....L...i.....

,00

IL_/12)

5.3279325 XP÷I ].9197290
-2.5937968 VTB O.
.779656E-t& WEIGHT I6638.000

8 _ $_ 5RVllt&

..... i-.. _....._...._ ....

..... i.....i..-.i...._ .....

/(!!!

.....Li...i ...i......

.....L.IL...L...(.....

.......... ................

.00 7

311111[Liiiiiiil)iill-m t-_ ........,..__,..__,,_....

.OO t I. OO

o XBPC SRVOI) 5RVlI_

..... :.....,.....;....._ ......... _.....; ...._.. .._ ........ =....._...._...._ ........ _....._....=.....; ........ _....k...mL....i .......... k....i....._.....i .......... _....i.....i.....i ..... • " " "

..... !"'"('""_'""( .......... _'""_'"'i'""i ......... i'""!'"'_'""i ........ _"'"i'""!'""_ ......... _'""i'""i'""i"'i'"'i'""i'"_ ......... L...i.....i.....i .......... L...i.....i....._ .......... i.....i.....i.....i ........ L...L..-i..-.i

_O'""iO, _ i i _i'""i .............. J _ _)i.......... i'""! ..........1 ......i ) ili""'i'""i'""("'"t'"'!t _ " i.]i'""i__............. ." _ " !.i " i.__'"'k"'i .......... ......i...................................... £ . .L..i;..............; [..... L.!...i...'....L.i..).....i...)_........................... L...;....._....._....A __'i'""_............._"_ •

m

x _ ........ _ ,_ ....k...!..---_.-4.........._-..._....l....._..-.r.--J..-..i.....(-..-.i.....r....i--i.-..i.--i...... ii"if
_ i ( _ _ , i i k _ , L i _ _ ,..........._....._..........._....._..._....._...... _ _ _ ) I _ } _ _ _ _ _ _ _ ! _

_....._....._.....,.....,..........,....._....._....,..........,.....,....._....._.........,....._.....,....._........_....._...._....,...."........)'"")'""i..... !'"'i'")...........i'""t'"!"')..........t"!"'ii .......)i!i
, 'i)T),))ii ..........)i/i ........!i1i!i;ili bc ,00 I O0 2 O0 3 00 q O0 _00 ? OO 8 O0 900 O0

TIME- 5EC5.

(3-

U
X

o

XCPC SRVOI 3 ..... 5RVl It&

..... I.....L...I....-I ....

iiii
..... 6'""!'""i"'"! .....

.....t"m'h"!'""!.....

.... i.....L...._....._ .....

.....i"-h"1"'"') .....
..... !'""!""'i""'! .....

.....!""!--i"'-'! .....

_r_t

......!,...,).414....

....._....._....._.....i.....

....(....(...i.....).....
,iii-) .....
LO 0 " m "

.....k....L...L...._ .....

! ! ! !

_.i._.ii.._i.....).....
.00 3

..... )'''4 'i'''' ')''''' I .... ) ) i .... _.'.''_(III_'i I ''} .......... _l'_+=)_'==')a* ml_ .......... _)44_=_*m== _=.*=+_ .......... _ = )====.S.==_ _ + =

.... _. ,...!., .._ ..... i,.,..i...,._...,,i- ......... i,....i.,,,.L.,,.i .......... !'""f" "i "" !"" "r !"" '; "'"!'""i .....

..... ;....._.....; ....; ........ L....: ....i..,..i .......... L....I....._......" .......... _.....L . .:.....i ........ i....._.....i....i ....

m _ _ _ m

.... ) __ .......i r.........r_l_ .......... ..............i.....i....i.....L...' ....L....i....L...i.................................................,................,...........,...........
i i i i ) i i i i ) ) _ _' ,' _' ,: ( i ) ! = : ' ' ....

......................................................., ' ' iTTi'..............................................................' '
O0 _ O0 O0 6 ,00 O0 $1 00 10.00

TIME- )ECS.

e-.,
o

c3

g

XPPC 5RVOI 3 ..... 5RV1 It&

iili

....t''h'!"_ ......
E!il

,00 !

FIG 6.1.7 (d)



SER 760606

601::1 - BLRCK HRHK
F$IDFL - 51DEHRRD RCCEL/DECEL, INTEGRRTED FUEL CONTROL
HOVER TO BSKT5 TO HOVER

(5/12)

XR+l 5.3218_0_ XB*l -5.79_8286 XC÷I 5.3279325 XP*I 1.9197290
TMETRB _.IOB95B6 VKT ,IO000_E-1 PHIB -2.5937968 VTB O.
XNGE _1770.376 NPINTE 2,_6752_ VC .779656E-_ HEIGHT 16638.000
OMRHR 0.9999999 NPMERS 99.999999

0

_K

..jo.
I¢_.

i.--0")

U-

_-_; +)i) ') ...........)))) i)))i ....
n_oa, . .........

•-r- _0
c_ ,00 1.00 2

QHBHR SRV013 _G SRV11_

....................................++l++++..........+..........i ++................, I ........
.............iiii'_...............,i;iii_i;i::;iiiiiiiiii%i;i:?;_t;iC;,___i)i"i,+i+........i +i._........i+ _+......+; __t _' +_ _+++.....

.... • -.{....._...-_..-..i.-.._..-.'-...-_-...._.,..._ .......... _.....'....._-...._ .....
....I'""I"II+"...L....L...L.. i.... _ i i i + _ _ .....,-Fv= ..........r_'"r; .........."..'r_ ..........,r__ ........_.-"r': ........=i!i '.............................................................. ,.....z.....+.....+..........!....-i...-.+..-i.........._..............i..............._................................i...-,1..i....i..G..;.........+....i..-i .i.-

i ! i i , = == , i i i i _ ; i i : ,, + :=, .....i..............,= = ,i.....
.oo q.oo .oo s oo 7,oo e.( .oo _o.oo

TIME- SEC5.

o

o.

o

OMRMR SRVOI_ SRVII_

)i)i ili t)!)++++++++.... +'++.....i....i....._-....i..... " ' ' " t z _
.....i.....i.....L.!...................................................................................,.....,.....,....+...............,.....,....,.....,• ' •....-...i....._...--+....-_...........i...i........r...i....i...i...-.i..i....i...i.._..

............ = ; : : ............

........ii l L!.iill....+ ................. +.....+,....+.....: ........................................................... ......t......+....t.... +.+.......t.....t.....t .......... _.+...+....._.....+ .......... p....+...._....+ ...... t... t.....t.. +
.....+""'_""""'",':' ,' ,=.... _, +: ,! _ . _.-i_ ..L L_;_ _ + i ++ _++! ++ :+ +++; ___. :+_; --+__-

+ + + + + + ; i + + + + + t + + _ +_"-+ + + + + + _-+'-r • :++++;++++ ; ++i ++++ ; :; +:
,.. • . . . + + + . . + ....rr++........................'.....................: ..... , + , + : +r".."rr+ r+..+++ ..........+++ + +
" _-_+_+++++++++++++..........+++++++.........++++++I'+++++++_,++,++++"_i ++++........++++ ++++++++..........;+++++++....
_ .....".....:"-.r.+.-..',"--+: +-,.....................+..,.._.-..-+--...+-.........i.....+.....+.....+..........+.....+.........-!....... +....-!....-+-............+....._._...+..i...+ ......+ + ,tii '! .... ! + ; i i i i i

+ + t+ i++i i+ +i iii i + i ++ +! iii::++ + + ! i
.00 l. O0 2,00 3 =.00 5.00 .00 7.00 8.00 _.00 10.00

TIHE- 5ECS.

c_

_t

%

OMR, HR SRVOI3 SRVII_

........ )+++I+)++ ........ ))))....i.....L...,....L...L..L..b..L..i..... + + ++ + + , + ( + ( ( ) ) ) ) i ! ; )
+ + + + + + _ _+ + ,....i...............iii! ..........i ....++++ .........++"+ ...............................................................+ + + + + + + ' _ii! +..iiiiiiiiiiiiiiiiiiiii}il}i: : : : .... L..i...L...i .......... _....L....I....._ .... L....i.....i.....i ......... i.....i..., i....+_ .....
.... !'""_'"_"'"_ ......... F'"'..' :": ....... ;"'T'F! ....... l" :""+'"'! : : = : I : : : : +" : : ; : = : : ..... :'" :'":: ........

........................ : : : + : : + : + : : :

.........+.....+...............-....+.....+...............k..;.....L...+..I ..........)...._.....+........ i....i )....;.........._....+.....i+....i ............ + ++ +
+ ) ) ) ) ) +.t__.t.J _)+ _)-__Li __ ) ) + + + + + + + + + + + + : _ + +.; + + +.._=- : : : _ : ; : : I --" : +

+) ++I+)+) ))i+ )+) +'! i)+ t + _ P+ ( )-rl + )........ ........_ ) + + _ t ) + + '
....F'"F++ ......................"+ ..... : = : = : : : : I : : : : I .... I ................. + + + + .....F"Fi'i ...........FTF+ ..................................................................................................................................................: = : = = , = , + , : = . , ........ ' ..........................

,...+.+...+.....=.....+ .......... =....+;.....i+....+ .......... +.....L....:++....+ ......... i.....!.....+....; ........ +....+.....L....i .......... L....+.....i.....i. ....... !.....+.... ;......" .......... L...._.....i.....+ .......... !.. i . i-....i ......... i...i.._+.. ; .+

i!ii_++ii ti+i ++++ !++i +!il ti+! =!i!+_++!+ ........../IFIY+.........UFTi.........FFF+..........++ ++.........F++i .........+_+'+........F+Ti/F++T+ + ii! ....
O0 1.00 2,00 3,00 u..O0 5 .00 _.00 9.00 I ).00

TIME- SECS.

C)

og.

_8
=;

LLJ_.

0

N2RFE 5RVOI3 ..... SRVlI_

...................(..............................................................................I..........i..,_..,..i..........'.+........._,,..+........._,,.-...'.-,.-+-...,_........_,..4,...,_....._.........i,..-,_-...,_....._.......I _.-..i+..-.;.--.+....

....i..........i..........i.-i....i..i.-l.i.i..............._..i..i..................i.i i, iii..i.+.!..i..i-.ri''+"i+'ii'i'i''i...................iii i.....
i _ ! + + + i i + i i i__L)_,_,!, +-..L.--=---_-.-..+__,± .,_ + i ! i i + i + _ ;- _ + ± : +-
++++ ++ ++++ t +++ .... +++F +...... _ +

I ....................'..................+...........................'...............+++....++"+....++'++..................................+.......... ..........+.++..++'+++++........i i.+i..........L++-.....
.....! i!i ........i)?+,........iiiii+:+,i? .+:+++t+'+'++........i i i !..........?i!+++........i i+! .....+++i.....
,oo I 0o 2'.oo 3.oo _.oo s.oo 6 oo 7_.o0" _.oo m.oo to.oo

TIME- 5EC5.

FIG 6.1.7 (e)



SEA 760606

60A - BLACK HANK
FSIDFL - SIDEWARD RCCEL/DECEL0
HOVER TO 35KTS TO HOVER

XR+I 5.3218_0_ XB+I
THETRB _.1039586 VKT
XNGE _1770.376 NPINTE
OMRMR 0.9999999 NPHERS

INTEGRATED FUEL CONTROL
(6/12)

-5.79_8286 XC÷I 5.3279325 XP+I 1.9197290
.IO000_E-I PHIB -2.5937968 VTB O.
2._6752_ VC ,779656E-_ WEIGHT 16638.000
99.999999

o THETTR 5RVO13
o

'-" iiTF .... i i i i
....T"'V"!'"I .....TTT":: .........F!TI .........F!T) .... . . . .

° i)i"'i ..........i-TTi ..........!iii ...............................)iii
,00 1.00 2.00

-_PtS _" SRV11t&

! .." !

=, , , , ''_:!! I _,_"!...-!.....i..-..; ....)..-.-]...b.) .......i ...!--..!-.-.(...... b..i.....i-...i..........i.....b.._....._.

?_ _-.- _-i-i-T-i ....
....,!F.,...........--..,....-:-...,.........,.....,.....,..-..,.....! , , , I , , ,, _ _ _ , _ _ _ ! i ! i .....f-)-T-i ..........!-T .........i-T-!-i .....

_ ! ! " . _ _ ....

....i.....b...:.'..-..i.,..F...b.-.b,i _ ............................................................................
....i.... "_...._....L....... i.....[....L...L...L..L..J.., i...J.....

............................." ' , ,' ' ' ' [""F'"F"I ...........................................................................................i _ i !.... i ) i i _ :_ ! _ _i _ i'["'1"') ....

7.00 8,00 g,O0 lO.O0
TIME- 5ECS.

BRHR SRVOI3 .....

......:'"": ...........: ::.......... !-F'"F!"rVI!'"! .... _....b..+...._ ........ b...b.._....i,,,, ........ b..._.....i....._ ........ b.-_.-._....i .....

= .... ....i....b..!.....i.........._.,.,_,,_....Li.....i..........L...:..L..._........L...L..i...I....

___£'""i'""£'""i ..... __._"_-_-__L_i__L_i_ .....

".....L.i.....i..L..'....i...L..i i. i : i i . _ _ _ _ ! _ ! _ _ _ _ ......_...L-!...,_ ......... _.....£....._.._ ...... :...:.,._.._ ........ _....._....._..,._ ...... £....._...L...._ .....
0 i i i i : : : : _ _ _ _ ! _ _ _ ........ = : : :

_-)--i-Ti ..........i-if) .... I-iF)-ITT-)-T .......!!ii ........i-)i! ......FT-Ti.....• 00 1,00 2 )0 3 .00

TIME- SEC$.

SRVI ll_

.....L...).....i....._..........!....LL..._.........._....:_....i....._.....

, : : , .....r'-"r"_-r-rrrr"-_-
.....H.....b..b--t.--..".--..!-...-)....i.....b-b..i.-.i.....

.....[-i"-)--i..........VT')..........i-if-!....

.00 8,00 ,00 l ).00

/

0

LGRR SRVO13

!iil
iii!

i!!i

.....)??-i.....
,00

........._-....Z,,,..L....L....

: : : : : : : :..... :'".'=".',_'--'_ .......... ¢.",-¢'----,.--,.= .......... b..i.....i-...._ .....

) )))i_))ll
iii:l]iLilL ['

.... ii)i ......... _....._.....(.....( ................................... 6..,.._.....,(.....i ....

,00 2.00 3

SRVI I t&

TIME- SECS.

o
0

o

==

0-

=.

PR5 SRVO 13

)i)i

O0 I

.... !ill

_!ii !)il
)))) ))))

i;if ii}:

.....i.....b.'f.-_--..r....i.....i..---b-._.....

....._...._.....i...._.........._....._..._....._.....

..... (.'..I_II144_I14"q( .......... _l.il._q)i.._l.l.l_ ....

O0 2.00 3

SRV 1 I t&

.... i i+!i!i ........

....)-?-i-i-??i-??l?-!-i-!.........i-t--!-i-)-?!--_:?11-i-?-i..........i-i-_i-I.....
,00 _ ,00 6 I 7.00 8.00 9.00 11.00

TIME- SEC$.

FIG 6.1.7 (f)



SER 760606

60R - BLACK HAWK
FSIDFL - 5IDENRRD RCCEL/DECEL, INTEGRATED FUEL LuNTROL
HOVER TO 35KT5 TO HOVER

17112)

XR+l 5.3218_0R XB+l -5,79q8286 XC*l 5.3279325 XP÷I
THETRB R.1039586 VKT .IO000_E-I PHIB -2.5937968 VTB
XNGE _1770.376 NPINTE 2._6752q VC .779656E-R HEIGHT
OMRHR 0.9999999 NPHER5 99.999999

1.9197290
O.
16638.000

0

o

0..

¢3

OPTEt 5RVO13 ..... _S_ 5RVIIq

ii!i i ii ili)!! !iii ++i! ii!............................:........................L...i.....L...L..._..............................................,..+...,...._........,.,...,..+.........,..,.....+....._.........+....+...._....+...
i!i!

.....+....+....+__.__:i_:T:_F_:i_:_++..+_...+_...............+_,.+,+............+..,,+,+,_+.......+_+..i..+__........+_+_+.,++..........++.,+.._+__..........,,_.__._++,+.....+++....._....+....._...._........ L..i.....L..i....

ill ii[_ !i!i

.....+  iiiiiiiiii++•......... L..,L...L...I. ......... L,...L....i...-i ......

T)-I)I')..........)-)-)i.........)-il)i....
'0_O0 I.O0 2. O0

....i...-.i.-,.-i...--i.....

.... i..-..L...i.....i .....

....i--...i.....i.....i.....
))))

O0

.... f -...i....-i.'_-.._
+ i ) i

...._..-..L...,i.....i.....

......p_l)...?...).....
TIME-

i));
_ .....-':..-,:...,.! .....

.....i-?+ii

.00
SECS.

'3";'"" i..

...).i?.+i....
,00 7

_..._.._..-
..... L....,L...L...i ....

.....)+))

.... i....F....F....F...

...._",._.-.._..,.F....

O0 1 I. 00

0

c_

Xc_,
C)

CI

(dJ C)

_R

Tq5E

=+' ii)i.... i""-('"--_--"-_ .......... {'"-'_"-'-_..-..i ...........................

....F..._Z++ : _

oo 1.0o O0 3

5RVO 13

iL_[.+_

..... (.....;......(.-..( .....

,oo q

• .._..-'i..,-.i..,..( .....

.....+i_.+.....+_+........._...i._..__....._.....
oo sLo'o'' ;s

TIME- SECS.

.....i i!.........

.....)_i)_)).....

i+))

.... L....L....L....I .....

_i._..ii_...

....!""'i'""t'"'i .....

.... ._...,i..-.-,_....i .....

.00

5RVllq

+ . . .

...._...._...._...._....

...._...._....._...,._....

_..._.{._..._

....._....._,..._..,..( .....

OO 9

..... _...i.....i..---6, ..

..... _ "'"_" 'i" ""i .....

.....+i!_i+i.....

.00 10.00

o
0

f..) _,

Z

0..
0
0

PCNGC

..... (.-...+.....i.....i .....

.....)+i?i).....

.....i"'";".._...+....

.....{.....L...L.._......

..... •.......!,...._...,_ .....

,00 I

..... _--.._...-i.....; .....

.....)-)ii .....

.....!_.)__)_..).....

..... !'""!""'!'""_ .....

,00 2

.....i)..........!......

.....b+-!-"( ....
+ )
)-Fill ....

..... !'""!'""F""!....

SRVO 13

:ii!
.....I.-...+.....+.....+....

.... _.',"{.,..._.-..i ....

....i.....i.....L...i....

....)-i1t) ....

.... ..................

.... i.....i,....i.....i ....

....)...l.).+..i+..).....
TIME-

,.i....,+....+..,.,+........),...i...-,)..,.i.....

iiil

i(i.i(._.. !........._....._.._..:.....
....L..L.,L..+......... i....i....,i.....i .....

+++-+-+-+_+_++..............................
.00 _oo 7
SEC5.

51:IVI1q,

.....L.LI.ii.....++++..... ;" '"_...-.+,....i.....

i : = ! ! i ;

il....i...,, i.....i ..... : : . =
f

: : : : : : : •

))) .................................. (- .-.i.,..-_.....i ......

,oo 8,00 9

...._±) .....
(ill

....._....+...,._....i_.....

.....T-.,-.;-..--i,-.-,i ......

....L....L.,..L...,I ....

....)+iliHi.
O0 I' 1.00

0

%.
}ll{ .... ,i,.-.,'.'.-.--; ...-F ....

_.

tM_

I---o_, ....+._.+_?_+.....
_ 'o'.oo _,oo

XNGDTE 5RVO13 " 5RVl lq

..... )mlmlm_41 J4m)ll nl'_ ........ _''''_'m'l _..I$1_ ......... )IIIIF)II.I _. m.m _ ......... L n milan I&F I;IIF.I_I Ill _h _..mm._+&14 n k I.IILIIII_I4. n._llll. _ ........ )inn n_.mnnn_ll in _ ........ imlll_.4" _+ " 4_'.'

.....!_!_Hi!_,l?:_i++i.........i+i_)+i..........)++i-_.........i+Hi+)....................i li_!...............i! ........i!i! .....
2.00 3.00 _.00 S,00 6 .00 8.00 g

TIME- 5EC5.

•..i.....L...-...._....

....ii+fi+
O0 I0.00

,, FIG 6.1.7 (g)



,-, C¸" ( -I_" ....

SER 760606

60R - BLACK HAWK
FSIDFL - SIDEWARD RCCEL/DECEL, INTEGRATED FUEL CONTROL
HOVER TO 35KTS TO HOVER

{B/12}

XR+! 5.3218_0_ XB*! -5.79_8286 XC+I 5.3279325 XP÷I 1.9197290
THETRB _,I039586 VKT ,IO000_E-I PHIB -2,5937968 VYB O,
XNGE _1770,376 NPINTE 2,_6752_ VC ,779656E-q WEIGHT 16638.000
OMRMR 0,9999999 NPMERS 99,999999

o WFCE SRVOI3 811_$6 SRVI 1_,

: : : : , : : : ........ : : : :

i : i . ! ! ' . ! ..... ! ] [ I

"'o ...._....._....._....-_........ i'_i _i i"} _""_'""_'""_.........L...L...L.. i........ L...'L...L...i........ L..J-....'....L..._....L...L...L...i.....r,jo i _ i" F

O0 1 ,00 tt. O0 5,00 6 7.00 6.00 9.00 10.00
TIME- 5EC5.

o
C)

w==

RMODE 5RVOI3

• . _ ; J ri _ _ .....i ;'"'ii ".'"T"'i'"'('"r.........7""!'""_"'i'""e_"7"'_"'"_....

¢:_ ,00 l. O0 _ .00 I_.00 .00 6

TIME- SECS.

.... •,..L...L....L...L...:....L...,L....L...L.........L..,L...i,....L.........i.....i.....i.....i..........:...._....L_....

...._,..,._......_..--".........!.,..._....._--.!........._....._....=....._..........L..,.I.,,..L...."..........I.....L..,._.....L..,.|.....L,...L....'.,.,._...... _...,_.,..._.....;..... .: . .: , ! _ _ _ ! ! _ _ .... ! _ . _ : } _ _

..............................._ _ i _ iiiiiiiiiiiiiiiiiiiii_iill !'"";'""!"'"_'""[i:::i:'! _ ! :ii::::i:_::i:....._....._....._....._.........i....._...._....,.........._...J.....i...._....ii ! i....L....L,..._....._........ ¢....,;...._-....=.......... ":,.....i,....i...._..........L,.,.L....i..,..i..........=....._,..,_...._....

i"i'""!""i ..........i"'i"i" !' _ ' _ ' " ' ' ' '

..... _.....!...._.....÷...

, O0 ' ' ' 7;

....L...L....L....I........ i....J.....i....._........=.....L....L...._.....

...._....i....._.-..i........ _..-.-_....._-..-._........ '.......................

....L...._....._...-_........i.....i.....i.....i........_....z...._...._....

....!.....i..-..i.-...i........ =........................._....._...._.....L....

...._...._.....,....._........._...._....._...._........_...._....._....._...
i i i i i i i i i ....i.-.•L•.•L_._....

....Fi""T"_.........._"FTF'
.... i ....

,00 8 O0 10.00

o

0.
=1,

"r

I HMUSE SRVI II_

.... i...-.V...i.,.-.i ......... i..."_.'..._..-.._ .......... _-.-..V...I,-.._ .......... i-..--i--..,_....._ .......... i.....i....._,.--& ....... _...-,=...--=...•-=....

....=....._.....=..._....'...._...._...._...._.........._...._....._....._......... [.....I.....i.....L...!....L...L...i.....i......

....,.....,.....,....._,,_.........,.....,.....,....._,_,,,,_....,.....,.....,..... :_= = _ ,_'

................... &-..-_'.'._-.-.{ .......... i.-..E...-._'-"_ ...... _.'_"'.-i..-.._ .......... t"-'._-..._.".._ .......... _'""_'-"-_""-t .....

iiii_ili.
,00 5,00 6,00 7,00 8

TIME-_ECS.

).00

o

LLJ_u

"T

CLUEG SRV I Iq,

•''" ;;'' ;''' i
...._.....L...._....L....... L....L....L...._..........!.....!....._....,!..... ?.,.._....._............._...._....;..-._...... :::: _::: _:_:....i'"1"'"'_'"i ..... : : : ...... : : : : : , : "..............._'"'_........._"" ...................' ......................

....i.....i....i.....i..........i i.....L...i. : : = : : : ..... : ' : : : : : .... : .... : = : : :

.....L..:.....L...i..........i.....L..i....._..........i.....i.....i.....i........_....._....._...._....._ii!,_ili ........ 't!'""?_ ......,,:
_ _ _ _:_ .....i!"!"_ .........ii"ii ........._....i.....i....i...,.....i.....!.....V.i.........._....._.....!-...._....i....._..._...._...... _ _ii_

....._..,..L....i.....i .......... L..,,_...,.L...._ .......... L..,.L....£...._ ........ _....._...,._....., ...... :..._...._...,_.....,.....;.....:..,..:....._ .......... =.....:....._.....! .......... !.,..!..-.._....! .......... _-,.._..,._,...._ ........ !----_...-!...-_ .....

ilill21•i12221221121121;2111111111221121111112111121212211121222111111112111L1221111121121121111111211111111111111111111111111111112212iiii'21112iillliii•2Lilllilliillliiiilliiiiiiiiiillillllliilllliillll,iii22ilillllliiii211111111211
.....L.i....L..i.........i...............i.....,...............i....i.....L..i........._.......I.......................I.............................._.............................i...............I..............i....................!....i...._....

,00 1,00 2,00 3_00 q_O0 5_00 .00 7 _0 8.00 9,00 10,00
TIME- 5EC5.

...-. FIG 6.1.7 (h)



SEA 760606

60A - BLACK HANK
FSIDFL - SIDEWARD RCCEL/DECEL, INTEGRATED FUEL CONTROL
HOVER TO 35KT5 TO HOVER

XR+I 5.3218_0_ XB+I -5.79_8286 XC+I
THETRB _.1039586 VKT .|O000_E-I PHIB
XNGE _1770.376 NPINTE 2._6752_ VC
OHRHR 0.9999999 NPHER5 99.999999

oo Tq,SMER SFIVO13
¢3

........++ :::i:::LZ++t++++::i:ZL..... i+ii 
_ ..... _'"""""_'"--_" ........ i-.-"i-'-.4..., i.......

C) ..... i-....i....._.....i .......... i.....+.....'L....i ......... ;.....;,. ...............

"'+ iili ..............+--+.--+-+................................../!.--i...-i.......................................i.-..i....i.--i....

LIfo ....,'....._...J.....i .......... :.....i.....:...._ .......... {.....i....,i.....i.....i ....i .... L ...i .....

::vo ! i i i .... _ :: i ) i_ ....tiT+....
,00 ! ,00 2.00 3

TIME- SEC5.

(9/12}

5.3279325 XP+I 1.9197290
-2.5937968 VTB O.
.779656E-_ HEIGHT 16638.000

+!i t il !ti;i::!:::i;;''+'................................................. +.'..-+'...4,... 4 .....

i ................................+++
t i

..... i...-.L, i....( .......... _.....L....L.. I- ....

,00 8,00 9,00 I 1.00

c_o NDOTDC SRVOI3

"_ i i i ! ! ! _ : : i :

0+++I  iii ++++
" _ I ; ; [ J ...L....L..L ..... L I " Li

_-_ ! i ! i I i + _i

0 '"'_""T'"':'"": ......... !"'"T'"T'"7 ....... 7""_ ........................."__'""!""'_ .........

%,00 ' '!

.... i,,...i.,...L.,.._ .

.... _.....i.....(.._....

TIME-

i i i i
,00
SEC5.

....t....
.... ;....,i.... " ...i ..... i _ i ! i _ ; ; i : _ ;

........ :iii)i
_..'._..$._,.e,._ ......... _.,..,_.,e m£, mee_ .......... _.6. , . _. m , • , _, m . , m _.m . m4 .+me_.m..._,... _.., ._,. m :

..... i...,,:......;,,..i .......... i....,i.....'....._ ......... i. _ .i .. i , i _ i i

_.... L....i,. ,...'...,,.i. ......... _.....L....L,..,I .....

• 00 7,00 8,00 91,00 ). O0

RGRIN
o

Zo....i-....i.....L....i.....i-L.i.._.i..../....
_ i i ! i _ _ _ _ : : : :

:::: _i_! ....

.... (.....i.....(..,mmi ........ imkkim(...li)qlm.._.... i!))
....)_)._)__l.....

! .00 q

SFlVO13

.... • ..-_'.--+-l'..('....i ...... ),..- ) .i.... ;.-...m-...-i....-_,.-.-+.....+ .....

!i+i _+_' i)!![ i i i i ! ! i _ + i :.

.... _....._.....'.....i .......... ,.....;...-_.... _......... ;....._.....,....._ .....
i i ! i i ! i i i i i i

....i 'I--P--I......... i--)-i i..................................

.... +.,...+..,..=.....+ .......... )...,,_.,...!.....! .....i i i i .....)--!-ii .... : + _ +
I0 5.00 6
TIME- SECS.

)))) i)!i iiii il!i
..... !....,!....._.....! ..... !.,..(.-...f.....! ..... _..,,t,.,.,+..,_,.,.[a...,.=....,:..,.._...

..... (l.@_+_.,..._.,.,e_ ......... (.l.+._=&,,,(.,l..( .......... (..e,.C..... ( .........

............................_.................................................

..... i.....g....i,,...i ......... a.....;....._....._ ........ _....;..,.._.....= ........ _.,_..,..L.J,.

................................ _.....L,..L.,.,I .......... _..,.._.....i....._ ........ i.....i..,..i...i ....

..... "'"_'"";'"";ii i i .......... i i i)!'""!"!'i .......... i i iiL"'_'""L'"'_ ...........i'"'i""i""i ....

,00 7.00 I, O0

C3

LLIO

,,--J

L.)

CLUEG SRVOI3

....L,...L....L...._ ....

....["'i-"t--'! ....

...._....j....._.....g....

;F;i

.... _.....L...._.....i ....

..../_!i ....

....+.....i.....L..i...........i.....L...L....i..... _ _ _..... _...._.....:,...._ ....

.... i'"_'"_'""i ......... ('l"("i""i'""F"_""i'""!'""!"

.... _.,..i,....L,...(,.,..u,,...i.,..,i.....L...._ .......... _....g,..,i..,.._ .....

i:i! !:_! !!i!

....i-ii-i ........i-i-i-i .........i--i--ii .....

.... _.,..L..,.L...._ ....

'o"0o

....._..,._..,._.,..,+ .......... L....L...._.,. ,g ........ _....=,...,_..,._,..
! ! ! i : : : : ........

....._,,..._,_.._ ...... i.,,,._.,.,.L,..._ ......... i,.,.;...,.(.,,.._ ....... _..,._....L .........

i !++i .......i + i i.........i ! i i........! i Fi ....
.... .........i-i-i---i .......+-i--i-i ....

....i"+'+""i..........!-i-i-+..........i-?-i"-i........!"+i'-ii....
1.00 2.00 3.00 q. O0 5.00

TIME- SECS.

.... (...,,illl.li,.l*.i.,+ r,..i.,.,,_..,,(.,+,._,,,,r.,.l!,..,._,l. !,, ,. _ ....

!i!! !!!!
....i---i--!--.i..........(.--.i--.i.--!....

....i i i! .........i it+
6 I0 7.00 _.00 g.o0 ! ).00

FIG 6.1.7 (i) ,



SER 760606

60A - BLACK HAHK
F$IDFL - SIDEWARD RCCEL/DECEL, INTEGRATED FUEL CONTROL
HOVER TO 35KT$ TO HOVER

(11/12)

XR+I 5.3218_0_ XB+I -5.79_8286 XC+I 5.3279325 XP÷I 1.9197290
THETRB _.1039586 VKT .IO000_E-I PHIB -2.5937968 VTB O.
XNGE _1770.376 NPINTE 2._6752_ VC .779656E-_ WEIGHT 16638.000
OMAHA 0,9999999 NPMER$ 99,999999

oo WFDHND SRVOI3

f' .......... ,,,
__¢;--!---! i.-f-.._.!-.i i--i. f--!-i !i-_
,,'-V'7..," : : ' I .... i .... ! i _ ! i i_ i ! i _ ; ;ii ;....; iii .........!!!" i "::;
-_ 0.00 1.00 2 ¼ O0 5 O0 6 O0 7 O0 8 O0 9 O0 10.00

TIME- 5EC5.

m WFBG
o

o

_- ii!i iili iiii

"_= ....................................................................................._ i i i i i i i i ! iii i !i ! i i i i iii
• ...,_....;,....._...._.........._.....:..,..',....._.....==-=,i_ _ii!.....il-i-i.....

m r"_."'i"'"_:""i..........._....._....i....._.....,._.....

coo° r!i_i__ ! i.........!""_'_i_! i •..........i""'!"_"!!."

•-,r '0.00 ! .00 2.00 3

SRVO13

...."""_.........if'i"i.........._..;.i..._.........,......__.,......

i........................

..... L....i....._....,_. ....

.... _,, ..i..,.._. ,, _.....

i i!! .o,o,, ,s! i i _!i?!i ........__"_ .........____.....
.00 7

TIME- SECS.

....._,,,,,i.,...i.,.,,i.....

.....i,.,,._,,,,,_..,,._....

.....iKt"i .....

.....?t-?_....
,00 0

..... _..,_.., ,_, . .£.....

....._.-..i--.--_--.-_....
i!ii

....._.....£..,.._..,.._.....

_0 g

.....i....._....._....i.....

....!Fi!.....

....IU_-!.....
,00 I ).00

C)
c)

ONPRRT SRVOI3

:::= .... :::I .... _i: =....i-,.i.--i,,-.i ..... " .....

_o'"'i'""_'""_'""i...........'............................................................._................................................ _.,..._,,.,._.-.,._
_--_ .........!_.,.-.k,,,_ ...........i,....i,....i...,,L....__..i.,..,_::::: ...............:= _.........::':i....i....,i........................''::i ........._...._...._.-.,-_......... _,,,..L...._.,..._....... L....|,...._.,,.,_ ........ i,,,,._.,,_,.._ ....

_o, i i i i i i i i i v i i ! i
_ _ _ _ _ ; i i i _ _ _ ! _ _ i [ iii _ I _ i _ _ ....__ _ _ : , , :.... ....:....._...._....._.........._....._..._...._....

.....t""_'_'""_..................................i.....i.....i.....i......_....._....._....._........._....._....._....,..........!-....!.....i.....i....._...._...._....i....._...._...._...._....._........_....._...._....._........LI....i....L

........ iiil .........................i _ iii! i i_"""'"''" .................i.........._..._..i_.....................i................i................
O0 l .00 q .00 6,00 ? 1.00 9 10.00

TIME- 5ECS.

U..C}

ua_.

z

8 _

DNPREF SRVOI3

...._.,.,_..._,,,.!....

...._,.,._..,,i....._.,.

Fi-i! ....

1.00

iiii!iiiiiiiiiiiiiiiilli i_i ' i i !l!!'_l ii !i t !i !' l i ' i .............."..:.'.i_.........._"_..................i"ii"i.........i""_'"i..................i'ii........_-....;.....i.....i.....r...i.-..._-..._.-...!...._.-..._...._....!.
....................................i...!..............................................i.........i............................i..........i.............._,...i-...i...,.................i...

...............................H,,,,H 'Y'YimT!!i................iii
!ii:,....__'_......',!!_..........ii..........i'ri_"_"_l!!..........i[_!'.."!...._.........._"',.............._'__I

...._.,,,,l,,,,,i,,,_........._,.,,i,,£,,,_..,.,I,,,,;,,._.,,:.,,_.....,_i_Ii_ _ _ :; ....!!!WtIU-IT??Ti-Ii-_;?I........i??-!........i-i-i'_,....
O0 3.00 q. O0 .00 O0 9 O0 I0.00

TIME- SECS.

FIG 6.1.7 (j)



SER 760606

60R - BLRCK HRWK
FSIDFL - SIDEWARD RCCEL/DECEL,
HOVER TO 35KT5 TO HOVER

XR+! 5.3218_0_ XB÷I
THETRB _.10395B6 VKT
XNGE _I770.376 NPINTE
OMRHR 0.9999999 NPMER$

INTEGRRTED FUEL CONTROL

-5.79_8286 XC+I
.IO000_E-I PHIB
2._6752_ VC
99.999999

5.3279325 XP+I
-2.5937968 VTB
.779656E-_ HEIGHT

o NGDGOV 5RV013¢:)

4::)

u - I i i i i L..L...i.........L..L.i....i.. 1 ....i....... L..I. L i ,, .........................._..:....

"-' o ........_--_-.-._-....... _........._-............. _'"'- ............ - ........._'-'-_---'t"'_'"'i'"i"i .....

:> . _, ii i
i i i i _ ! _ _ _ .. _ _ _ _ _ i _ . i i _ : i'"!'"i ......... i.....i....L...i........ L...i.....L...i...o .....ivrTFrri r F[ri[ .........irri .........i_i_ ......._!"i __ r _ __

o_ _i _ =".... _:f"_ .........-_2i!!f _/:__ 'h-i? ......i ' _..........,_,[i-_ ....

¢ ,00 1.00 E.OO =.00 q .00 6,00 ?,00 8
TIRE- SECS.

(12/12)

I. 9197790
O,
1663B.000

_0 O0

C:)
0

r.,.1

r,.)

GI
r,9

NGDRCC SRVOI3

...._.--.-(-....(--...;:.........."...--{....-{.....i......... i...{.....;-....(...........................
! _ i ! I i ! i i [ _ i i i

....;'""-_'"'_'""_........_'"!"'"_'"! .........._" t "_""_ ........ _""i'""_"'_

i i i i i i i i

'_ O0 2.00 3

.... _....._....=... ,.... =.....__..._....._.,...=.......... _,..._...._...,._ ....

....L....i.....L...._......... L...i.....L....i..........L....i....._....._.....
_iii iii! iill

....7" '_" _"'_......... "..............._............."'"_""_ ....

i;!i !ili _....
....i'" _..'-i'"-_........ _'"'_'"'_"'--_..... i- _.-_.

iili

iili ii!!
;.00 6.00

TIME-_EC_,

.....".....i....._.....i.........i-.---_-....i....._.....

.....L...L..L...i..........L..i.....i....i....

i! il 1111

..... :''"""'"":= : ,.......... r ?"_'"'?'

..... :.....-_....._....i .......... F ....i....&....; .....

,00

....i!ii ....
.....L....L..-.L-...L...

ilil

.... !..!..._...,_..

.....i-ii! ....
O,O0 9.00 1 ). O0

r_

o3

I-I

o

o

NGDTL 5RVOI3

.... _...-¢-....t..--.¢--..I-....=.--..¢-,--=....._ .......... ;.....i....-i.....i .....

_!_i iliiiiiii

i!ii' !!!! liiii
!!!_ 1!;2 i::

i
.... L..._....._.....i ......... _....i.....L...._...I.,..._....._.....l..-.i .....

IO 1.00 Z.O0

..... i..-..(.....&-... F ...

........ ...._....._.....;.,..._ ....

.." i......':..,..[...,., ....i....i.,..i..... ! .....

.....f!-i-i"-ii.........!....................ii.....

.00 t1,00 5.00

;=;: ....

..... ;-....F-.-._-.-.-_. ....

..... _....._.....;.....;..,.._....&...._...,!....,,: ......

r .......

.00 9 ).00

o NGD

.... ;'"";'""_'""! ........ :."'"_'""_"'"_ ........ ;.-'"'_'""_'..'.i .....

Z

%'.

SAYO 13

....:_................... ..........;..........z ....;....z.....=.....;........._....._.,.,._....._..... :,_..._...._...._.....= .........._...._...,.z,...,_....

.........._ _.rr_, ..............................._ _-rr_ ..........?'._,,-_r__,_,,_,?,,,_,.,,,,,"_,,....??_, ....
....:_ : __ _ _ _ _ _ _ __ _ _ _ i ! i i i i i i ! ! i i _ _ _ __ _ _ _ ' _ _ _ __ _ _ _

.... _....._...._....._ .......... _....._........... _........ _.....:....._....._ .......... :....._...._....._ .........__!.-._,.. _...! ...... !....!.....?....! .......... ?...._...._...._ .....

....!"!'""!"'!i"__'""!'! .... ;:i=,,,,,...-_....._....-!.....!...__ _!.....i....._--..!,...._...._....._.--..I

...._....i..Li._....i.....i...i..i........i....i..i...i...._,.i....i.....i.....i....L.i...i....!....i....i
',!o;  o,o; ,,,

TIME-SECS.

.... i.....{....._....._.....'...._....._...._...&.

i i i _ i i i i i ! i i
...._""' ..................._'"i""_'""!l"'F_'"'_"_ .....

!i !i i i ! i i _ ii

0;i io!o; ,io.o°

FIG 6.1.7 (k)



, c_r-

SER 760606

60R - BLflCK HflWK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR+I 5.7g0376_ XB÷I -3.S0560S5
THETRB -1.7157311 VKT 129.99868
XNGE _152_,665 NPINTE 1.3_90933
OHRHR 0.9999999 NPRERS 99.999997

XC÷I 6.2289388 XP÷I
PHIB O. YTB
VC .175gs2E-2 HEIGHT

11/12)

3.1971333
-1.5099977
16638.000

o RLT

..... ) i ! _
t-_ ..... ".-..'..--._.--.-( .......... _-...._....._....._ .......... _..--._..-._.....: ....

-- ) i i i i))) i) i i
X .....P" i'""t'"'t""l'"" t '"'t '"P'"_ ..... :'" '_" ';""_....

....._ i... _.i.. _....: .......... *.-... _ ...._....._.....t ..i._....;i _l.l.l_ ....

i i _ i ,! ..... i L

i i ) i

O0 1,50 3,00 It

SRV011 ..... B_$_ SRVIIe

..._. _.=...._....._ ....... _. _.=....,....._ ....

.... *.'"-¢.-...v.-.._ ......... _....-_....-_,..-_ .....

....:..--...L_......

.... L..._.....L..._ ....

;.00 3
TIME- SECS.

 iii:........ ii])))i ii!) i!!)
..........•..............................................._..-.-;._..._.........._.--._.._.--._.........]..-..i...._....-;....

i)!) )(ii ))!i )!)! i)i)

.....r_ .........,;_, .........._ i;,i _+_
.... ¢...._...L_.... _._...._...._.....( .......... L...L..._...._ .......... L..._.....i....._ ......... i ...._....L....} ......

.....i._...._.._...-_.._..._.._...f.._..-_.........._....._...._...-._....

1_.50 12.00 1).50 ILO0

0

vc SRVOI t

....F...(.-..+...i..................................,...-._.:...,i_i_.........F..-i...i-..(....-V..i.....F...i.....(..........i..........)..........

.... _,..._....•_....._ ........ L...£....J....._ .......... _...._.....:.,,.._ .....

))i( ))))
.... el..._.ll,_l'l'_'...I.'.'.V...,_.l.._..,._l..l_.--*_--..l_...._.l... _ .......... _.'l.*...l.=l.,-- e ......... _l.''_'--.'_....l_ .......... V...._....._.l.._ .....

!!ii !i_ !!!{ :_:: :::: :;::

_....i.....i.....$...._........_....i....._....._.........i..i..i...+._.$_._ ...... b...$..i ............. i...,_...._.........

_ _...._.-...:.-..._....._-..--/..-._-..._ ...$..-.¢ ......... =.-..-_....._.,.._ ......... _...._ .. _...._ ........ _.*. :....._...} .......... _..--_-..._...._ ....

.....b...i....-i....-i........._...._....i...-.i.........._...-.i.....i-,..._..........i.....[-.--i.-..,_........i.....i...,i.....i.....l...,i.,...i•....i..---i....

u_: i ) i i ; i ( ) i ) ) i ) i i i i i i i i i i i
_0 ,00 q,50 6

TIME- SECS.

SI::IV112

...._...._.-.._--..._.........._....._-..._-...-_.........V.-(..-•;;....V..t..,.i-....V..]....i....

.... =.....=....._....=.........*....._....._....= ......... L....;.,..,L...I ............................

i i i i I _ i i i i i !

...._'"'_"'"_'"'I .........."'" ""'"" " "' _ .......i !_ F ....."rr" .....
,_( ..... if!!

l ,lll,,........,ll,..........,,1,,•
...... i._.?.l..il..l_.... ' ' _ ' .....).illl?l)..

_.5o 1_.oo

C)

z

0

_ I0

VKT SRVOI I

....L..i.....L...I.........._.--.i.....b...i ::' .....
:. :. :. _. _.- . ""'_'"T'"_'"'!"'t'""F"!'"'T"'_ ....

....i._.li..ll+...i........i__.f._ikl.i..... :::,

) ) ) i _ i i i _ i i _ i : i i
.... ::=: )i)i iiil

....._'"'T"_'""_ ....... _'""T"T'"! ..... : : : : : : : :

i) !!!! ....)?l)i....._.... .....i....._.....i...-._.....

...........................: :i-lTlilli..........ilillli..i....._iii
,00" ,50 3.00 ,50 6

5RVI I

;.00

VE SRVOI 1 ..... SRV112

iiii ilLi ...._''''_ll'l'_l'll_...........................
........._'"_""_'"';.........._'"'_'"_""_........../'"'!/"_........./'"'/"F"'i..........T'"'T'T"'r.....:_i_

:::: :::: :::: :::: ::::

..... ?'"'t'"'_""'t .......... T'"'t'""t'"'! ........ t'""?'"'_""_ .......... _"'"i'""!'""i .......... _"?'?"'!'"r'_t""_'"_ .......... £'"_"'"!""t ......... t"'_""t""_ .......... ?"::"'_""! .......... t"?""_'?'!

....._....._....i.....i........._.....i.i....._.....i.....i.......................L..._....i....i.........i....._....._....i..........i..__._...._:._...._.._...;.....I.i.....i...._..._.....

O0 1.50 3.00 _.50 6.00 7.$0 ,00 10.50 12.00 1_.50 15.00
TIME- SECS.

SIMULATED HIGH G TURN/DECEL

FIG 6.1.8 (a)



SER 760606

60A - BLACK HANK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

(2/12)

XA+l 5.790376_ X8+1
THETRB -1.7157311 VKT
XNGE _152_.665 NPINTE
OMRMR 0.9999999 NPMERS

-3.5056055 XC+I 6.2289388 XP+I 3.1971333
129.99868 PHIB O. VTB -1.5099977
1.3_90933 VC .1759S2E-2 WEIGHT 16638.000
99.999997

oo
o;

N_
Z--

o!....i ._....L.i....: i....i..i._) ........ i _ i :

00 ,s; 3.0;

NZ SRVDI l

iili ))ii ii)i iili
....i.'"._'''''_.'''''_. "" E'"-._'-'"_".-6.........._.,.-!.,.-E.....'." ....._......(....._.-...(.....

.....F......r...T...._.....

..... _...,._.....!......_ ....

.50 6

_._ SRV 112

_i_ ilii ilii iii_ fill i!ii
.....:"'"_'""_'""= ..........!"'"':'"'!' "!"'"['"'!'"'-_"'"i "--!........ !'""_"'"!'"-'_ ........ _"-"_..'.'r'"'_...... _ • .:...*.._ ,-

..... ¢.....=....._...._. ......... i,...._.....i..,..i. ......... L....I.....L....I. ....... _....._....._....._ ............................................

,50 g !.00 1: 15.00
TIME- SECS.

¢.J
LIJ

CI:o
rr

0_oo

P SRVO I I 5RV112

....i ifi i)fi ........i i i! ...........i i!+l!ilirii i i ...............i

' OmO a m m " s'O m " " 3' O0 ' m m _ ........ : SO ' ' '., O0

TIME- SECS.

,!!!i).....ii Triil!LI!!!i!,0o

=o

(._)
u.J

coo
n'-

C_IO 0 ...,L...i... i....._ .....

"TO.O0 1

o SRVO! I

: : : : : : : : : ; : :

i _ _ i . i i i i I i i i i

..... _m m • .¢ (= i m ..(¢ • m. m _ .¢ .¢ _ • ... (,.( .( ($...._. •, = $ _., m k ¢_= $ $ _+ , . (+,m.m(.+ ¢.( ....

..... ="'"='""=-'"_ .......... _.'""._'""i'""! ......... _.'""_'""_"" '" ;.....

..... )"'"i'"")"") ......... L.-..i.,--.'.-...( ........ i...Z..L...._ ......

,00
TIME-

5RV112

.... _'4"'')+'nm+_m*''+f ......... _'mm'l'nn'n_''''t_ .......... i''n'n!'$''¢_$''+'_ .......... !''m'$!''¢m'1"'$'m_ ........ !'"'f'"'i'""l ....

...... _ i _ _ ....i ili ....

.... _ .+. !- _ ......... h _ ._ .e..=. ! ._,+ _ ........ _ _ )-) ....

.... i'""i"-'i'""l ......... i'""i"'"i""_ ........... i..,.,l,,,,.i.,,,, i ........... _.-,,.i.,,,.!.,-,, _ ...............................

....i,.,,,i,,..,i,....i....,L...,i....,i.,..,i...,i..........i.,,,_...-.i,.-.,i.......... i...,)...i.,-.i, i!iil

!!_! _!_ !!!_ _!_ .... i l!l ......

O0 1).50 12.00 I).50
SECS

i. O0

FIG 6.1.8 (b)



SER 760606•

6(JR - BLRCK HRWK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR÷I 5.790376_ XB+I -3.5056055 XC+I 6.2289388 XP+I
THETRB -1.7157311 VKT 129.99868 PHIB O. VTB
XNGE _152_.665 NPINTE 1.3_90933 VC .175952E-2 WEIGHT
OMRNR 0.9999999 NPMER5 99.999997

(3/12)

3.1971333
-1.5099977
16638.000

0
0

01
m,no

PHIB SRVOI I ..... Q III$II SRV112

I....i.....L.L.L'.....i.....i.....L.)..........Li,...i....._..........L.i.........._.........L.'...L_...................L..........._........."...............I _..._.............................._..[_i....._..=

TIME- 5ECS.
_.00

==

THETAB

............................. :..,.i_.. ,._,,..._ ....

i i i i _ _ _ _ ....i"'_'"'!'"i .....:::: ::::

SAVOI I ..... SAVI 12

...................!---._...................i....,..........i.....i....._.........i........._....._....L!..+..!.....i.....t....!.....!....i.....!......._...._...._..._....

.... ,....._.i..,....., .......... , .......... ,....., .......... _............... _ ......... _i.._ ............................... I- ....................... ._ ....................

....,_,.._..,..,...,....,_.........................................................................,
=o H....(....._....i.....I....)i....).....).....i.........)...-F-.F..)..........i-...i....i....).........)..-..).....!..)..........)..-i..-i.....)..............._.........i.., .........!....I........................)....;..............i.i ..........
:-!,,i.--!?i.........!i!-i .........ill+!...,i.....i--illi-.i.........!.+.!! i iii i i,i!]!!ii - !!!I i i_ii

--Ot'_=_ .... .,. ,. ' ........... ' ....... i .... i) .... , '" ' iO0 ! _0 3 O0 = ,50 9 O0 1).50 ..00 1 ) 15.00
TIME- 5EC5.

0

x

l._.l(_t''

PSIB SRV011 5aV112

,00 1

..... _'"'...'"'_'""f'"'!'""! .... ....""!"'"!' . ...................

_:?-l....,i.,,.i..--i----Fi,.-.i..i,i...i.t.i.....i....i....i...._..i....i.....i.....i...........i....i.i....i..........i.....i.....i.-i..{,i.._...!....!....

I..........................................................................................................,..........,............................................................................................................................................................................................................ /ILIIII:TIIIIII.'_ _ ' _ _ ' _ _ ' ' _ '- _ '

!'""i'""_'""i_ ...... i"''''_'' _................i" I .......... i.......... ii I.......... L....i ......... L...._... _. ' . " ...._ t
.....v))_ .........:)")_..........)T)F ........I)T) .........F)I! .........__)__) ......:_i ..........i;TT
,50 3.00 q .50 9.00 13.50 1_.00 I

TIME- SECS.
;. O0

c_" i ) i I

C_O

CJ

==

BCQDOS SRV011 SAVI 12

_ i i i' _ _ ! _ i _ _ _ _ i i _ } _ _ ! i _ _ _ i _ _ ) _ _ i'i

:::: :::: :::: .................. ,.....,....._ ................. _....._....:....., .......... _.....,.....,....., ......... _....._....._....._ ......... i_"_i.._..._L...L._L_..L..i.....L"._...._.È._i"_.L...i...""..i..._.L".L._.i .......... _....._....._....._ .......... I..I..LI..._.....; .....

_:' "'_ '"' ....... ..i....i..-.i.-...i........i..--.i.....i....i..........i.4...i...i..........i....;....i....i.........L.:..._....._..................:::)..........r::i..... .i2_i__)__.i:-::,-:!_::_.....
O0 I 5 .00 q.50 6.00 7.50 g. o0 13.SO 12.'00 13.S0 l

TIME- _ECS.
_.O0

FIG 6.1.8 (c)



r+, !

SEA 760606

60A - BLACK HANK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR+I 5.790376_ XB+I
THETRB -1.7157311 VKT
XNGE _152_.665 NPINTE
OMRMR 0.9999999 NPMERS

-3.5056055
129.99868
1.3_90933
99.999997

oo XRPC SRVO II

o

....+.-++.++..........+.+.+--+-)...b--b-.b+.........b..b..(....).....
•"_o '"'i'""-&'"b"'i.........b-.,b...b.i........_,...._.....+.L........_...,.+,,..._....+.....

.... !...,.+:......L....; .......... ;+....L....;.,., ; ........ _.................... l....... _ .. -

(_)_. + + + + _ : L-..! _ _+ .,+, i,--i .

++++ .+.++..__Q- +.L..+.'_ .++.++,.+....., _'i" :'"'T ""+ ...........................

X .... ;.+...;....,L..,+. ....

.... t'"+'+''+"+"r''+ .......... +""'+'"''+'"''+ ........ +.'.-'+.-'..++...+ ......... L...,L...L..,L ....

m..f-N-_!..........)-)...)+........+++++..-_........+++-++.....
,00 1.50

XC+I
PHIB
VC

6.2289388
O.
.17S952E-2

8¢1s_

.....+...+).!....+.........+....+....,++++..........bbb+

.....+..++++_.i...+._..r..+....++-++..++..........-.+.i...++:_+._.....

..... ........,.,....++.........
__i_.+ ) : + + •

+ ! + +_ l! i

......... '+.+.+,,&...L...+......
+..+,L...,L.+..J.,, .+.....

.....b..b..+....++..........:....+.....+.....=..........b..+.....b..+......

.....N)i .........N'-+")..........)-)"H....
3.00 _,50 6.00 7.50 9,00

TIME- SECS.

+ , + .

.....)-...b..b.._....
,..++..++b..+...+.+.....
._._._._

....i+.bi...-i....

.... ",+..&.+.,L.,..; ....

.... _+.,.,L,.,+L....;. .....

....L....L...L...._.....

ILl/12)

XP+I
VTB
WEIGHT

3.1971333
-1.5099977
16638.000

SRVII2

iiil)iiiilLiiiiiiiiiiitiiiiiiiiiii+iiiii+iiiil)iill
.i. _ i

.... ;.....;.,.+,=.,,..; ...........................

.........,L..++;.....i.........L..+.L....:+...L....

....i.-b..b4.........i-!-i.i.....

....i...._.....+.+.+._........)..!.._...f....
;. O0

o
e.s

Cl

_+,,+,

P,

XBPC SRVOII

....L...-L-+++I....-L.........................

....b..+-----b._.......b.-+.-...b..+.....

::::::::::::::::::::::::+-+++......_...._.._+.,

!._..._,,x+ + +
.... i.....i.....L...."....

....U)-!-!.....
O0 1,50

....bbb).....

....b.-+.....b.-+.....

....!..+...b.i.....
_...";,_.i..,,_..._,m
-I I + i

....!---..!.--..+---..t....

O0

.... L,+.+'-...+L+..+I.....

.... i++...L.,.._..++._.....

....:.-....b...'.+....(.....

"+_i_

+iii:L:+iiiiiiiiii:::+
.... g...-L.,,.L.-..i .....

...."+..+L....L....=....

iill
.50 6

.....•L...L..L.++..........b b..!.+.....

..... 1--...=.,,.,_..; .......... L+...L..,L.,..+ .....

.....+....._.....u.+.........&-b_.+,--.

i ! 5 ! ' ,,i :, -

.....bbi...............++H+.....

..... ;,,..& • L...._.......... L....L, .,i,,.,.L ....

.50 9
TIME- 5ECS.

.....bb.bb

.....L....L....; .++....

....L...i.....L..i....

_... !,_""'L'"+:.-....L....i

,00 1'

SRVII2

....b.bb.+.........Lu.U..L..

...."+''+....+.....+.....+.........L...:.....L.._....

....L....L.+..L....+.........L....L...L....I.....

....L+.+.L....L.+..L........L....L....g...+_.....

ii;;

.._..+..._.i...... "'"!'"")'""T'"'{....

.... L,...=...,L.+. +.....

....b..bd-.+ .....

•++..+...i.+.....
.... _...+'...L....i.....

....F'T-T-i .....

5.00

XCPC SRVOI I

i)it +++!
.... L.,,.L....L,...; .......... _....i.....+.,...i .....

.... L,..+L..,.&I,.L....=,,..;I..+.+...+.L.++.I .....
i i i _ ! ; i !

.....,++++iiiiiiiiiiiiiiiiiiiiiiiiiii

.....i.....l.....L...i..... + + + i
....l,-T+ ..i.•:.....

L,..L....-:....l..... .........+...+....+....+.....

.....)-)-)'i........)+i +..... , ,
,50 6

+ + + + + + + + + + + t
.....b+..b...+....b.-._.-..+....b..b...+...... +....+..-.._...._....
..... L....L..+L,.,_ ......... b+._...,.l,...= .......... _.....L....L..+,_ ....

..... 1+'m$1_'''#_'n''+! .......... _+m.+._..+,._.4m.._ ....

.....L.+.L...L.L_.L._L_L._L....J....

....+'.+--.b-.+........b.++.4 ....
..... +lll''+l+'''+.'l'4_ ....... _''''('''l+''''4_ll,

.....b.b..b..(..........+-..b-b+.+....
.... _l'4+)d''dn_'+ ....... _1..._'.$..+.+..'_ ....

P.50
TIME- 5ECS.

SRVI 12

_. O0

8

0.

o
%

XPPC SRVOI ! ..... SRV! !2

F _ _ T
..... L...L+.._ .. : +-

i ] ! :

i))
l.So IS.OO

FIG 6.1.8 (d)



SER 760606

60A - BLACK HAWK
FflIGTR - HIGH G TUriN INT FUEL CONTROL
NZ FED TO NPREF

XR+! 5.790376_ XB+I -3.5056055 XC÷I 6,2289388 XP÷I
THETRB -I,7157311 VKT 129.99868 PHIB O. VTB
XNGE _152_.655 NPINTE 1.3_90933 VC ,175952E-2 HEIGHT
OMRMR 0.9999999 NPMERS 99,999997

{5112)

3.1971333
-1.5099977
16638.000

o QHBMR SRVOI 1 _(_ SRV112c_

i i i _ i i i i _ _ _ i i ! i i ! i ! i i _ _ ! i : : i ! ! i : ! i : : : _ : i
....._-....._.....L...i.......... _,....=..,..L....i.........i.....L...i.....i.......... =,....!....,_...,,: .......... i...,.L,..._,.,..i .....

...._,..._...._.....i..........!...i....._....i.........i...,.i.....i....,i-,

.....i.-..-H...--i..... ::;:::::::::.......................]i :::::" :::-.,."..--.L..._._....
, _---.,......--._.....-..-......-.._..,._.._.<....:':...i..._....i i i i:i.:..i-..i,iL..i i i!!

,_, _i i iii ..........i]]i i iii ........i iif
..... _""¢'--"_-'"'; .......... =,,.,.;.-,.-_,...-_ ........ L....;..,.,L,...L ......... i.,,..L...i.....i ........ i.,...i,,...i.,...i ......... L.,,.i.,.,.i-...i ..........F!Ii ..... i ili i lii _ili i ili i ii_ .....iii?lii!i ..........iiii ....

_ ,00 1.50 3.00 ¢t.50 6.00 l .00 10.50
TIME- BECB.

;.00

OMRMR SRVOI I SRVI 12

(Z} .... i.....(....,,,',...." .......... i.,...i.....i.....i .............................. i,...._....i..-.._, ......... i'""i" i ....i .................................................................. i,....i.,..._..,,( ....
o i i !
.- '"'_'""i'"i"!..........t....r-..i.....i.........._.-.._....-_..-._........_...._......_...+........._--..._..,...,..........i"i.-i-...)..........fi)i ........i....i......;...._.........L.i...;..;......i!!"i .....

_'" __: .... iii _ ..... . ,-i i i i i _._ -

Ig

i i_ .....iiii .....i ili .....i??i ..........it14 ......... i?vt
.00 1.50 .50 6 .50 9

TIME- SECB.
5. O0

c_
_P

• OMR. MR SRVOII SRVII2

i i i) ........ _i i) ...........

.....iT T)......................................................... r"'!""r-"_ .........................................i j j ' .................t ..................................!'""t""_ .........('i'ii J......

,,....._. .... iiii .........:TT": ............. t"i"'!i .........._""i""('! .............................
...._....L._....._...._"_ i!ii i lii ............... i iii,... i....-i.-,-.i....-i ..... ....i.., .i. • .!.....; ........ I.....L,...£.,..I ........ i..-.,i,...,l,.,,,_ ......... i.,...i...,,L....i ..... _ : :................................................ .., .,i,,,.,L,...i..,,. i.............................M o
.... )!i i) i } ii!i tii! ili iiil ........• ,..i..---i--...i.., .-(....................................................................................................................................... i ....................................... i,....i,.,..i..,..i .......... i-...,i,...,_....4 .....

• 00 1.50 3.00 U, O0 7.50 Q r_.50 I;LO0 1).50 15.00
TIME- BECB.

c)
o N2RFE 5RVOI 1 ..... SRV112

t%l.

zoo

)i::::'i'!,I,,)::::::::..........)liti:::::::::::::i:.........!,),..........,/ ........,,,itq)ll.........)l!.i,!.........

]0 1.50 3.00 [&.50 6.00 7.50 .00 IO.SO 12.00 13.50
TIME- BECB.

;.00

FIG 6.1.8 (e)



SER 760606

60R - BLACK HANK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR÷! 5.790S76_ XB+i -3.5056055 XC+I
THETRB -1.7157311 VKT 129.99868 PHIB
XNGE _152_.665 NPINTE 1.3_90933 VC
OHRMR 0.9999999 NPMER5 99.999997

6,2289388 XP+I
O. VTB
.175952E-2 HEIGHT

(6112)

3.1971333
-1.5099977
16638.000

o

o.

,._o.

THETTR SRVOI! _s_ SRVI12

..... j...-.i.....i,....E...,,_it!.,...i....._.....;....._ .......... _,.,-.;....,_..-_ .......... i.,-..:......(,-.-,:. ......... _,-...i.....i.....; .................... _..........i ! i i ! ! ! i i ! _ ! i i i _ _ i i i
_....I.....i.....L...._ .......... _.....L....:,....._ ......... _...L-._....._ .......... L....:......_....._ .......... L....i.....'.,._ ......... L....;...._....._ .....

I _'"!"'| i i i i ' ! _ _ ! i _ ! ! i i_'

....._"'"_'"-; "•......._.."'.--..i'"-,_."..l.,.'._...._"..i."-'('-'"t".,.;'"-._"...................i.l...:-.-.._,_-......

i i i i i i i i I i i i i i i i i i i ! i I! i i I

.........._'""i"'"_.........._"_.........._.........._"'_"'i'"""..........i'"'i'"'"'"'!..........i'""i'""i"''''_.............._..........:.....

..... c....._....._....._ ......... =,...._...._. ..,_ ......... _,,. .=....._.. ,.: .......... _....._....._..,.¢. ......... _.,..,t.....=..,..;. ...................... _....

• 00 i. SO .00 q.50 6 _0 g
TIME- SECS.

....!...............!..........t!i_!!_i .........ti¸t!.....

....L...._,z....i....s.._,...,_..._....... i.....i.....i...i...............L....£........

? _ "_ ; I ? ! i ! !

....I'"'T"T ' i.....

O0 10.5( 2.00 1t.50 I _.O0

BRMR SRVOI1 .....

i i i i _ i i i i i i i i i i i i i i i i ii _ i _ _ i i i 7"i"

..... c...._....._....._i_i.......... _.....L...._.....ii)_i.......... _'""_'""_'"";iii! .......... L...._....I....._I!_E.......... I.....&_._!L ........ L...._...'!,:_ .... L.LL.I:;I: _i!

.....f...i..i....i ........i.._....!----.{..........i.....i..-..i.....i..........i..-..i..........i........._...._..--i--...i........................_.............{.............._........................
:!!!_ :i,!i !!!i !!i'!_'ii!iiiili_!i,iiii
.oo .so ,oo _.so s.oo _.so 9_oo lb.so

TIME- SECS.

Sl:tV1 12

i i i i ! i i
.... l-'...i-.--.i.. -'{ .......... i..-..i.-..-;..-...i- ....

....!.....i..-.-_....i.-...v.-..4.....l-...-i.....l.....

_ 50 _J

_.OO

o

%

LGHR SRVOI1

.....I.....i...-.i.....i..... _ _ _ _ : _ _ _
:::: :==:

..... L....I.....L....I .......... L....I.....I.....I .......... i..i.....L....i .......... i.....L...._....i .....

.00 1.50 ,00 _.50 6

i i i i .... ! i _ iC i ! i ! i i i : ' : _

i i i ili i i ! .... ' ' ' "
..... i....._.....i......_ ........ !.....!..!..._ ....... _...,.}.....l....-i ....

.....L...L..L..i........L...L...L..i..... i ii_ ....iiii .....
! ! ! ! _ ! :" ! !' ! = ! -" i _ _ _
: i ! ! i ! i : " : i _ _ _ ! ;

I0 7.50 g'

TIME- SECS.

5RV112

....i.....i.....i.....i.........._...._....(....@....

....i.-7-.i....!T..i-.-i...i-..-i.....
!ii! :12!

.... i.-.._....i--..-i .......... i.....i....._.....F ....

i_i!.!!!!

_.o0 _.SO I5. OO

..... SRV| 12

i i i ! i i i i i i i ', i i i i i

!!!i ii!i iiii !,ii! ..........i.-.i-..i-i....

TIME- SECS.

FIG 6.1.8 (f)



SEA 760606

60A - BLACK HANK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

(7/12)

XR+I 5.7903764 XB+I -3.505605S XC÷I B 2289388 XP÷i
THETRB -],7157311 VKT 129.99868 PHIB u: VYB
XNGE _152_.665 NPINTE t.3_90933 VC .175952E-2 NEIGMT
OMRMR 0.9999999 NPMER$ 99,999997

3.1971333
-1.5099977
16638.000

o

o
,-,C_

I'---.,-,
'0

QPTEt SRVOtI ..... _S_ SRVtt2

.....tff) .....

.....k i. i. i.....

,00

....•,:'.....'....,t...._.........i.../....-:..-.L..L-_......,:......_..........'...=--...:.........._..-I.....................,....'..............:....i........i L.i.....i.........'....i.....L.J.....

.... _--.. : .......... _ ....... =....._....._ ..-._......... l....._.....=.....i.,..._ ...._.....L..L....I .......... L....L....i.....L.... i ....; ......... L....I ....... _....L...L..._.........L....I.....L ........

iiii iili =i[[ iiil iiii: iili iili iiil
_t .........1...............i..............FFt..................!i .........i.........._I__T_ _'r_ ...........FTt .........
t_ : _ [ i _ , :.! ..... ;...,....-._,,.L._I . __

•w. • •_ "_._ _ ; : : : [,,_ _: ""_........_.......... _ "_P"'!.........

....................i..........t""t"t'"'! ...............t""t"d'""_"i..........t...............! J_ ........

•50 3 O0 _ _0 6 ,50 g _.00 !
TIME- SECS.

: _ i !'
i ! ! !

i : i i

l i ! i
..... f....i.....i....4 ....

....._%'-td ....

....._....I....,,L.._....

;, O0

o

0
e.-,
(M i l i _ _ ! .'; i i i ! i i :

.......... ,'-............................_'_..".-.-_ ........................ ";.........._. i...,.i.-..._.....'; .......... i...-,_.....; ................... _.......... ;,...

• .....L,.'....i.....'....J._...._ ........."..........._..........L....L........."....._..........L..L..,_.....L..I....,.............._....

......_'_-'."."_ X' '"_ _'"_ _'T'_"_'"""""" _ _" ........

" ,_._ ..........;__ ...._.._-_,_;_....i..... !
=k LLJ-J+ L-L_-LI_ i -L..LL--, LLi Jd _-_

u') ...... i...._.,i.....i...................._......................................................................:,........._..............................
_ ! ! ! I _ ! i _ l _ _ _ _ _ z _ _ _ _ I

O0 l ,00 U.,50 6 50 g
TIME- SECS.

TI&5E S_VOt I .....

....L.L.L.;_

_....._...._
i i !¢ "

•.:...._%....f....

.... i..-.-i....._!i ! _ I.......... 1

o'o' ' ',

SAVl I

i'ii i _ i i i "i t'! i [ i•"_-";'"":"" _.'"l"-'_'"-':'""i''''" .........i'""_."'"'-'"'_""....i-.)t.i..........!.H.! .........t..i...H...

£:£:::I:L:::::::::::::::::::::::::::::::::::::::::::::::::::::
i!ii,liiiliiii

_.oo _.so __.oo

o
C_

o

o

L.),-'.

(.._

Z

0

13-
0

PCNGC SRVO11

i i i ) i_ _ i i .." _ i
..b...-;......i.---._ .....

! i i i i i i

!iil ........! _ i =. i " _ ;.

i i i i I I ; ) I ; i ; i
! ! i i : = : :

.....i.,..--"..,..i....,i.........".....L...,£....L.........=,.....i.....L,...i.....

_i i i.... )))) i i ! )

, O0 J

..... |..-..(-.,..i....._ ......

.....F'")'""t'"'i......

[iil

i 3.00 4,50 6

SRVl 1;_

....i...+...i.-.+.,I.....k._,.,..i._._1 __ ...L..i.....L.._..........i...._..L..i..........._.L_...._._..._ .... _i F ): _ : : | _ _ _ _ ....i""!""t"! .........i"'"_'""i"'"_..........i'""!'""i'""!......
i!i_ i_i! :::: _i)! !iii ii!!

.... _....._....v...._ .......... _..-.._....._.....r....,....= .......... _....-_........ i'"'!'""!"_ ......... _'""_"'"_'""_ .......... _...._....1....._ .....

I i i i ........ i ) _ ) ) _ 1 . I l _ )

...._'"'i'""i'""!..........."'".'"'."-'. .'-".'"'.'"'.'"'."'!'-ii"'"i ..........'i"'"i""-i'".'_.........._'"'_"'"i'"@.....

....L...L...L..._..........L...L...L.._........L....L....L...i....... L..L...L...i........L.._.....L..._........._...._....L..,_.....

....r--rr'-r .........F)T),TTT! ........))ii .........) tTi ..................................._ _ _ _
,50 g,o0 I0. ).50

TIME- SECB.
i. O0

o

_coo.

I._1o
I.--0

'-'c:;
(.--_0.

XNGDTE SRV011

O0 .50 3.00 tt 50 6

SRVI IE

....._...._.....;...._ .....

....._.-.i..-i.-..i.....

!i;!

iii!
..... !...,._....i....i ......

3.50 1 00

FIG 6.1.8 (g)
/



...... i , _r ...... -7

SER 760606

60A - BLACK HANK
FHIGT8 - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR+I 5,790376_ XB+I
THETRB -1.7157311 VKT
XNGE _152_.665 NPINTE
OMRMR 0,9999999 NPMER5

-3.5056055
129,99868
1.3_90g33
99.999997

0

,,.-i

X

,,-oo

CO

_.1

IJ.Jo

WFCE

.... ; ...,i,....;.....; .....

....i.....L...L....i.....
....L...i.....L...i.....
.... _....._.....',....._ ....

..... i...._.....i.....L ....

fli:::i .....
.00 1

....i.....i.....i....._.........i.i--..-i..---i.....

....i.-..-b.-!...--_........L..L...L.._.....

_rf-iH .....

.....ii-i_ .........i-i?i ....
,50 3.00

5RVOII

..... i.....L ....i.....L ....

.....b..b-b-i ....

..... i.,..._..,.i,...._ ....

.... |.....L,..,L.,.._ ....

..... I.....L....L.,,.L ....

..... i.....i...&...._ .....

..... L....L....I.....I .....

.... i,,...: ,..,L..,.i ....

TIME-

XC+I
PH]B
VC

6.2289388
O,
,175952E-2

..... :,...L....i....._ .............................

..... :...,..L.,._...._ ......... L...L....I..,.i .....

...._...i....i..._...... L..i.. b..._.....

....._.:....L..._..........bi_._

_il._il"_......._'"Z..i .....

....L....i....._ ...i .......... ;...L....L. _ .....

50 g.o0 I
SECS.

.... I.....;.....L....L...

.... i ...L..,&....L ....

.... _, ..i.....:,.....L...

.... i...._.....L...,'...

..... L...._ • ._..,.._.....=

__i__ _
_. 50 1

XP÷I
VTB
WEIGHT

5RV112

....L....L....L,...I .....

.... i.....i.....i.....; .....

....b.b.-b..i .....

... _....i....i.....i .....

18/12)

3,1971_33
-1.5099977
16638.000

..... _...._...E....i. ....

.....i.....!.....b..i.....
.... i. ..,L....i.... :......

: ! i i

....L-] ..ii ....

....L....L.. .L....! .....

;, OO

0

,,,oo

"r

RMOOE SRV011

.... i......'..,..." ,..._.....

...._.....i.....i.....i.....

.... L....I.....,.....L...

...._. !. _
....!H-H.-
....i-i-i-i....
,00 1

....b.H...i ..........!.-.!.-..-b.i.........H...H .....
...._...,,i...,.i.,,._.........i,...._.....L.,._.........i.....L.,..L.-.I.....

ii!i !i!i ...................................................._---..i.....b..-_....

_ibi .........i_LL_.....iii._ .....
_ib..._ ......._..................... _.....-.. :::.

....!...-bH ........H..-H .........._--'_-__.....

,50 _,50

...._...._...._..,._.........L...L..,.L....L............................._.,,._...-z.--.._..........i.....i........L.....

_i!i ii!i ..........i.....i.....i.....i........_....._...._...._........._....._....._...._................................................. :::: ::::

....b..-b..b.!..........L...L_....._...........b.-i.....b.._.......i"-__"'i ..........b.._....L..._.:=,.....

{!!i .....i.....i.....i....i.........._....._....._....._........._"i""!"q ........._"_'"__ .....

.....__.i__.i.........i'i'-"ii..........i--!-!-i..........i_ii_.__........_..._.._,....
.00 1).50 l

TIME- SECS.

....bbb!.....

...._"-_---i-'_.....

....._.-.._.---i..--.!.....

....._i!i.....

.....bbi.i.....

.....i-Hi .....
....!-"-!i-i .....

.....i_Hi._i!....

o

=l,i

_==..

,=i:

I HMUSE 5AVt 12

..... i.,..._.--..i....._ .....

....._...._.....L_.....
....._'"'_""_'""_..... iiii
.... _--.._....,;..---_ ......... _....._..--i...- _.....

...._-.r,--.,.........._.-._...*..._.....
_m._._x.._

O0 1.

.....,....._....._....."..........,-...-,...-H....
_!_ .---_-_.............................. .:.....'....i.....i ....

..... i-..-._.-"-i','-'_ .......... i"'"_""';'""i ....

, i i i , , - •

i i i _ [iii
..... _.,...,.'....,i.--.._ .......... i..-..i.--..i-.... _.-...I

..... b. b-- ,:---.."......... _-.-..b.,-i.,--.i ......

oo _.50 6

......................... b-.i-....b.,i....

.... ;.,,..-i....._....] .......... i,...,;,...b-.;-..,

,--_-,-._-_H ---_ ",--i--_ ,

,50 9
TIME- SECS.

i ;. I.LI! i.i i..........!...._...i...._.....

............_ i i..............l ! _'""'_'"'_'""_'ii i i ....

i+i..........:.....................
,00 1 1.50 1;

.....i i ii ......

.....iqi! .....

.....I..-.-_....,_,-_.....

..... ;.....b..i.,...; .....

_,sO 1 ;, O0

oo

CLUEG SRVI 12

.... _.....L....;.....i .....
..... L.-..L....L...._.....

.....i.....i.....i.....i..........i....!.....i.....i..........H..-.i.-...i..........H...-H .........:..._...H.........._.-..!-.-.!.-...i.........H....._...-!.... ..........Hi_ .........ii_! .........i-i-ii .....

.....!-!i--!.... :,:_ ,_ ii_ _il .....171b.....{-i.........i.......... _*"-_........._--i-...r_........!?!i...................!.............____........_-___..............................
.....i....i.....b..i...........{.--.-b-.-!..---!..........i..-.._--.-i-..-i..........i.....!.-..b--i........i-....{....{...{.......!...b-.i...{........i.....i....-i....._.......ii?i ..........!?!i .........!iii ....

....i b!-i........i tHii.........1i+i..........i ilq ........i lii ........_?ii ..........!i-il ..........i i-i-i........__L___..........!qii .....
O0 1.50 3.00 q.50 6.00 7.50 9.00 1 _.50 1 1.50

TIME- SECS.

15.00

FIG 6.1.8 (h)



......... r! i- C' " .......

SER 760606

60A - BLACK HANK
FHIGTR - HIGH G TURN [NT FUEL CONTROL
NZ FED TO NPREF

XR+I 5.790376_ XB+I -3.5056055
THETRB -1.7157311 VKT 129.99868
XNGE _152_.665 NPINTE 1.3_90933
OMRMR 0.9999999 NPMERS 99.999997

XC+I
PHIB
¥C

12;q0 (9/12}

6.2289388 XP+I 3.1971333
O. VTB -1.5099977
.[75952E-2 HEIGHT ]6638.000

XO

cc_"

I,,tgo

It).

TU,5MER SRVQ11

...._....:....._....._......._....-...._....."........i...._....._....i..........f'"'h'"t'"').....

= : : :

! _ ! :"

.....[.........FT....
O0 1.50 3 .50 6

: ! ! : : : : !
....._..-+.-.._..-i.........._-....i..-..i...._.....
....i...-_....._...._..........L....'.....i,.._....
....._...-_.....:....L........L...._....L..._....

.....i'""{'"":-""_..........i'""i'"'i""i.....

.....i-...-._.....L..._........._-....i....._.......

.....i+ii..........

,60
TIME- 5EC$.

.....))4 ).....

....._....,....._.....=.....

.....)14ii.....
i i, i :

.....L-.L. i i

,00

.....i....L...,z....:........".....L....i....._.........| L...L....L....L....

i-i-

1o.5o ! 5 00

o NDOTOC 5RV011
o

.....'""i"'"_'"'!..........i'""i'""("'"i..........i'""!""'i'""!........._""('""i'"._.........F'"i'""_"-i.....

o ...i...i....L..i.........L...L.L..I..........L i.j.._.........L...L...L...L.........i....L...i....i....
• .....L....L....L....L........._....._....k...._.........L....L....L...._.........L....L...._....E.........L....i.....i.....i.....

_'_ ii-)-)........_i iG) )i__
Z ._-.._....._--_...._....'-..._....._.....,_--..'....._....._.....r....:,..._...._....".........._....._...._...._.....

o i _ i ! i i ! ! "! i i i _! i ! i ! _ i!o rrrr  :7r r!.........irrrlrrrl.....
'"tl'""!'""_.........t'"T"_::_......l i'"t"_.........t''.h"i"._.........l'""_'"t-_.....

,00 I 50 3 0 _.
TIME-

....................................................................................:
.............. .............. ....

....._.........i...+-.' ....................... fi--f-i ........i--i--i-..-! .....

i r ' ) i• 50 ,00 10.50 l..O0 l
SECS.

;.O0

Zo

=o

AGAIN SRVOI 1

()i)

i)ii

!i!!
..... L....L....L...L ....

..... L...._.....i.....i .....

.....i.....L...._...-._.....

,00

iiii
....!.,...i.....i.....i.....

....i.....i.....i....i.....
i;il

....)"iki ....

....i.....L....i....._.....

...._,....i.....!.....i....

....i,....i.....J,....i.....

...._...._.....}.....}....

SECS.

.....i.....i.....).....i....
i)ii

....))'-!-')

....k-i-+i
_:i)!

....L L_ i

ii_iI

.50 _. 00

L._¢,
,,,q
j°

oo

'0. O0

CLUEG SRVOI I

.....i..l.l_....."-.._.........._....i.....i.l,.L.........)..-.-_...li....._...........i.-.._..._....i........_..- .i......L...._........i,.l-!,,-.i...-i.....

.....L...i.....L...._..........".....L....L..._.........._-...._.....L....i.........._.....:......L...._........L...._.....L..._.......L...._.....(....._....

L _. .......L.......L.............................I _....L......L........... i ......._........|..........

r : : : T : : :

.... Lim.mL.'m'(''mn I_ ......... _.'d l_d''" n_ ............ _m@'@i''''l_i..._ ......... L'I m n i. @@..Lil .. _n m . m._" #I 1i ..... .................................. _ .....

F L L, .L, L............-':...,L....L........i,m...£.ll,L...._..... L--,L...... L...... L.,.L...L...i........i,, ,i.,...i.,..,i....

! 50 3. O0

.... _....i.....i....._ ......... _.....L.,.I.....L ........ k..,.L...L.,._ ......... k....L...L...i .....

....L LLi .........i i ! !...... ((((,! ! i_

...._)"i'-)........_")'!)....._!_ .....!_")).....
i_i: i!_; i;ii !i_ !

....L...i....C..i.....L..,i..i...i....._..........]..i..L...i.....

_,50 6.00 7.60 9.00 10.60 12.00 I_.50 !
TIME- SECS.

5.00

FIG 6.1.8 (i)



' " ."I,

SER 760606

60A - BLACK HANK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR+I 5.790376_ XB÷I -3.5056055 XC÷I
THETRB -1.7157311 VKT 129.99868 PHIB
XNGE _152_.66S NPINTE 1.3_90933 VC
OMRMR 0.9999999 NPMERS 99.999997

(11/12

6.2289388 XP+I 3.1971535.
O. VTB -1.509997,
.175952E-2 HEIGHT 16638.000

o NFDMND SRVOI 1
c_

__ .i..!..i..!.....I..........t..-_....i.....(.....!....._....!.....i....li.....i.........i.... _...l-i--. i.....

I

_-o_ ___i ..........!......._
...._"f""!'"_ ..........f'"'h'"_'"'"_....... i....._........ _-............... _-.....=....

,--,o ....i"i i i....... i i'i .........i'"'!'"'f'"!..........i'i"il ...... IIIIIIIIITIIIZ...."i"i.i.i_i'"i"f ........
zo ...-._.....!..-..._....i..........!-...-_..i....-i.........._-.i,-..i....-i.........._....._.-..._...._.........._....._...-._.-.--_..........i!-i-i ........! "iii .....

...... _:;__;:r_,_ ..........iiii ..........ir!! ..........!iii ........ii-i". .....
'0_ O0 I.50 3. O0 _. 50 6. O0 7

TIME- SECS.

iiiii!iiiiii,.Ji!!!!i!!!!.','Ji.!.....i....!.iii!iiiiiiiiiiiiiiiiiiiiiiii!iiiii

....._......_..,._•...._.........._....,_...._....._m..Z.._•11111!7;•¸]¸¸;i

.....i'""f'"'i"-"f.........i-'-"!""-f'"-!........._--"_""_-"-'_.....

.00 10.50 !_.00 13.50 15.00

g

r,.Do

"='1

WFBG SRV011

...._'""_""_"'"_.........,'""_'""_-"_........._'-'"_'--":-.---{"........_..'.-_'...._....._........._....._,...._....._.........i-...._-...._-.--.i-.........F...._....._-...._..........i-...._*...._....._........._--.._...--:....-_........._....;....._....- ....

i_!i iiiilii i I _ii _ii! iiii i:_i_
.............::.....:.......L.........L.... ' i L _ L l ..i.._...._J. i _ L 1.

_i_ _ .........i! ......................................T.. ...........7.. ..............iii ........i iTi ..........!rri ..........:iT; ....
,00 1.50 3.00 q .50 g,O0 1 _.00

TIME- 5ECS.

DNPRRT SRVOll

....i.....L....L....L.........i....._....._.....i....i........................i.....i.....L....i.....

...._....i....._...._.........._....._.....i....._..........L...L...i.....i

_o"'_""h"!""_ .........._!"i""! .........!_"!h'lh'"!""h"_ .....
_0 }.-.-_....._..-,i....._.........i.--..i..-..i....._....r...i.-...i.....i-...._..........i.....i..-.._.....i.....

_- i i _ i ! i i i , ! i i i i i i _

Z ...._'""_"'"f'"'!..........h'f-'L_........| i'""L'"'f'"'_..........h'"_'"'f'"'_.....
....i....{-...-i...-.{-...i.-...i...i.-i.-...i.--l.-.i....F-.i...-.!..........F.H..-..i.....
iiii'iiii'!iii iiii

....I....I........_....L....L....i.....i..........i.....i....L....i..........i.....i.....L.,,.i..........L....i.....i..,..i.....

_,_i_i_; _ ii_ _

COO ] 0 3.00 ,50 6

..... L...,L ...L.,.,I .....

.....i.....!.....i.....i.....

; ! I ;
; i ; }

..... ;....,:, ..;.....= .....

.00 ?.50
TIME- SECS.

_ _ _i iiii i!!i iiii
..... _'""_'"" f "'"t'"'l" ""f "'"_'"'".'""_ .................... _"..........................................

..... i.....L....i.....L ........ L....i. ..i.....L ......... i.....i.....L....L ....... L....L....i....i .... i...i.....i.....i ....

i ! i i i ! ! : _ i i _ i i i i ; i ! !

..... iii .........' i ti 'i ..............iiii
, : : , ; i i ; i i i i ; i i"!'"th"__

g. O0 ].50 12.00 I i. O0

DNPREF SRV011

_C

_c

_m

Z

8

'o.oo '_.5b''_.0b'' '_

....L...L..i.....i..........i"i!'""i"1!i-"{"_'¢'""""'_"__"ii"'{i......i!-"_.... ' " " ".......L..L...i...._......._...i...._..._

....-"_"""_..........!i"ki........._"i""i'"_.........{{""_''!..........ii"{"i..........;....;...i_......... i,-_-._.-..----_.-_.--._.-.-..i-...!
........:: : : ............ ! i ! _ .........

....F'i"i"! ..........i'i"'i'{ ........f"!'"'i""i ........._'"'-'"'_'"_!! ! _..........i'"i"i"! ..........i'"'i'i'"'f ........!'"fi'! ........!"-'f'f'"i ....
_ ._+.: i i : : : : .....i.....'....L...i..........i.....i....-....i..........i._ : , , _.. _ _ _ _ '

.............iii!..........!iii..........]!ii i!ii
.50 6.00 ?.50 g. O0 ID.50 1

TIME- SECS.

....i....,i•....i.....i.•.•.r...i...•.i.....!...•.i

??i _ii:Ii_]__••i_2;L_

_.oo ,,.5o )_.oo

FIG 6.1.8 (j)



..................... r, I r_
it:

SER 760606

60A - BLACK HANK
FHIGTR - HIGH G TURN INT FUEL CONTROL
NZ FED TO NPREF

XR+I 5.790376_ XB+I
THETRB -1.7157311 VKT
XNGE _152_.665 NPINTE
OMRMR 0.9999999 NPMER5

-3.5056055 XC+I
129.99868 PHI8
1.3_90933 VC
99.999997

r...)

r._

0
L9

0

0
0

o

5

NGDGOV

..... !...-.i...-._...--_ ......... _-...._.....i...-._ ....

.... _.--._...--_.'-"i ....

l T ii!i

i_ii iili
00 1.50 3.00 q

SRVOI t

] _ t : .... .:...-:.....i...._ .........?i..........!........??!.....
....i....i.....i...._........._...L- .i....i........ i...i ._..._....

.00 7
TIME- 5ECS.

6.2289388 XP+I
O. VTB
.175952E-2 HEIGHT

: : : = ; : : ; : : : :

• ..,.i.-.,._. ......... _.... _....F.-.. i............... _......... ;.....

i i i i i _ i i i i _ :

_00 10.50 12.00 l

(12/I

B. 19713_
-1.5099S
16638.0C

.... (-....@,.,.F--.--: ....

.... ;.,...;...,.i....._ ....

! ! i !

]. 50 ;. OO

{_)

r._

r,.)

C)

0
0

NGDRCC 5RV011

.....14.........i......

....._-...-i.....;.... i .....

O0

.... _-..-._-,........,-_ ......... =,.,,.;,,,..,.....'.- ......... .-....r ...._,,..., .......... ;,.-.._.....;.-,._ ......... ,....._.....,---,.= .......... i-.-.{....-'..,..! ........ _'"'_:""_'"'i ....

i i i i _ i i ] ! iii i j i ! i i i i i ! ! ! , i i i _
....i........................_..........'.,..............._....,;.........................t...._".............._.........!...............l t...-_....................t ...................

_i_i _ , _ ....]........]..........._:.=...._...,_...,_.........._..............................L..Li_
"_ ii_ _ _ ! ....... !___

."............... . :'""r'"';..... ""=_ _ : i ! _ _ ] _ ! _ _ _ _ i ! _ i !

1.50 3.00 q .00 7 ,00 1 _).50 1
TIME- SECS.

.... !!!!

....i.i....k..i...t....i.....i....i....i.........i I.........iill.....

.....!TT_.........V;Ti ....
_.00 1 i.O0

u_

0

C)
(3

oo

c:)

NGDTL SAY011

............................._""r'I_ ....

....._...._...._...,_........._.....i.....i....._....

....._....L....|.,..._..........L,..i.....i....,_-,

....i-i-"i'"i..........i-?iH"i......
,50

_i_i iili iili iili
....i....i.....i.....i.......... _...,.i...._.....i..........i....._.-..._--..i..........i.....i.....i.....i.....I

............................. V"T '_ ! { : : : : : :

................... _ .............. r ......... r ........ !'"";"'"!-'"; .......... ?'"'r'"'"'"'T ....
= : : :

_:...,i...._..L,.i........i..i.....i.....i.........i,.._,,_....
....i.....i.....i.....i..... _ _ _ _ ....L....i.....i....,i......... _.....i.....i....._....

.....rr!"_ .... i_ii
....,.....i..-.._.....,........._....._...,.....=......,...._..-.-,.....,....-,.........i....._'....!.....i.....

,00 u,.50 6.00
TIME- SEC$.

iiil
..... i....-i.--,.;..'.,_ .....

.....VT T '[ ....

..... _.....i.,...|---._ .....

ilii

.....i"iTi.....
,00 1

................................................. F..-._-..._.-.,i .....

.....i.....i.....i...-i.........._-...._.-,._..-.._........ i--.,._...._...._....

iili i!i! iiii

1.50 12.00 1 ;. O0

0

0
Z

C

NGD SRVOI1

.00

....L i i.....i........ i.....i....._-.,.._....
i i i i _ ! i i i

12,00 50 _s0o

FIG 6.1.8 (k)



C

SER 760606

60R - BLACK HAWK ....
FROLRE - ROLL REVERSRL, INTEGRRTED FUEL CONTROL
ROLL RIGHT THEN LEFT

(I/12)

XR+t 5.8205_97 XB+l -3.3702563 XC+I 6.5933595 XP+t 3.2t53668
THETRB -2.186995_ VKT 135.00311 PHIB O. VYB -1.5_77_8_
XNGE _178_.030 NPINTE |.31167_7 VC .116586E-2 HEIGHT 16638.000
OMRMR 0.9999999 NPMERS 99.999997

RLT SRVOO7 _l SI_ SRVtO9

.... _.._;_..._....; ......
i ! ! i

.... f....!..,..{....,= .....

..... ;.._.=....:_...= .....

..... =...l.....b-= .....

....................{...........{{H .........i....LL._....:_-{"ri{:"F'

.OO 2.00 q.O0 6.00

.... .... i!{; I

.... -... =::: ::=: :;:; ;::;

_ _ _ _ _ _ _ i ....iiif .........ifkf .... i i ! ....._ _ i_"u_ ..........,.....,..._.....__ _ _.....

.,.._..._...._..........u_u.._.._._....._ _iil ...L...L.i.....I..........L...L..L...L...I...L.J.....L..I.........L..._.....=.....,..........=....._...._....=.........fi-f! ..........!itt ...... iii! iiii,!ili

"" '_' _ ...."""-'_'".....'_" '_" "_' '"' ::::::::::::::::::::::::::iiii..... _.-._..,,_-..= .......... _....,=.-,.,=...,._ ....... &..._....L.,,_ .....

_[_ _ i i i _ i i _ _ i i i _ _ ! i ....L...i.....L...L..I
....rFF! .........FiFI ..........ii"Ti ..........iiTi ..........FiTI ...... i_ii,

,.oo ,_.oo _._ _.oo ,Loo ab.oo
TIME- SECS.

(3
0

"8

..J
e-ro

%

(:_

%#
x

(/-F_

VC SRVOO7 ..... SRV109

i{i{ !i{_ ....
.... i'""!"'"'F'"'i ......... _"'"!'""!"'"'; .......... _,."_-'"e'.',= .....

.....b-.b...b..i..........f....k...{.....!.....t....{.....f-..i.....i...=...--=-..._--..._.....
ii i i ii _ _ i _ _ _ ill!

....._""_'"'_=:,=................_'"'r'"'F'"! ..........I""'!""'F"'t ....... F'"T'"'!"'"r""

....,...............-.....1...........................[.....................:....1.........................................
LI-O .....................o ii i ; ! i i i i !i i i i i ! ! i ; i iii

,_,v.'??ii .........iiii, ___"*_.........___"_.........__+;ii_i.........__"_iii!........."___iiii........_ii.........__i
> '0"O0 '.O0 6. O0 e

TIME- SECB.

_ _ _ _ ....__,_i_""_""_........_....._...._....._..... , _, _ _ , ................................. _'"'_'"'¢'""_ .......... F"'T""£'"'_ ......... F""_'""t'"'_ ...........................

I"'"L"i"'"!'""!:. . ........... {'"{'""{'""{'"V"'{'""{'""{""{ .....

:::: iiil ii_{

i i i i I _ ! i I i _ i i

...._"__ .......i{i {..... _ _ __::::...._...:---r-.......ii i i i i i i {

D. O0

O VKT $RV007 .....
o

I ..... L...,L...L...,I- ........ i,...|,...-;.,.,.L,,..I,I,,.I.....L-,,,L,...L ....

....._...__....,_.:...........__..,__....,.........._.._,_.___.,.........,.._.,....__._....
! ! i ! _ ! ! !

_8, .....":-'-"-'"'"........._"'-'-""_'"".....fffi !{4 ...............f{ff ......... _...-i,...'b....i ........... i,..--b...f ,,..i. ................................................

z°°'"' iiii " lii'iiiii '"" "............................................................................i....;....i.....i.........i.,.4...i...._..........L..i.,...L..,i.....
_: i i i i .....L....L..J...J..........L....L....L...i..........L....i.....L-..L....

__-- .....,_...-b..,b..;.......... _..,-.'-'.,.-._'..'_.........b...b- b.,.i..........i....-b.,.b.,_.....
--=_ i ! i i i i i i i i i i
> '0; O0 .00 6.( .00 1 _.00

TIME- BECk.

iii!

.....L..b...i._ ....

..... L....i.....L....L,,.;

..... i.....i,.--.;...-,_ .....

SRVI09

! t.O0 ! ).O0

O VE SRVO07 SRVI09

 ill ........... !ii...................}i!i.........!i..............t

  o.oo
T[ME- 5ECS.

SIMULATED ROLL REVERSAL (RIGHT-LEFT-RIGHT)

FIG 6.1.9 (a)



..L ,, :.

SER 760606

60A - BLACK HAHK
FROLRE - ROLL REVERSAL.
ROLL RIGHT THEN LEFT

XA+l 5.8205_97
THETRB -2.186995_
XNGE _178_.030
OMRMR 0.9999999

INTEGRRTED FUEL CONTROL

XB+I -3.3702563
VKT 135.00311
NPINTE 1.31167_7
NPMERS 99.999997

XC÷I 6.5933595
PHIB O.
VC .116586E-2

{2/12}

XP+I 3.2153668
VTB -1.5_77_8_
HEIGHT 16638.000

o
o

NZ SRVO07

ili ii il]i!i iiii...._....,_....._....._..........(....G...,F.,.._.............................................................................

.... L...,L...L..._ ......... i.-..i....-_.---._ .......... ;..,..L...L.,._ .........ffi-ffi......iiiillili ......_-++_....
' i i I

.....____ ........iiii ..........iiii ........:___ .........iiii ....

0

,00 Z,O0
TIME-

..... (_$_- SAVI09

....i....._....._.....i........!ii"!

.... |....._....._.....i ....

1.00

P SRVO07
o
o

,.

..... ".....L..._.....: ......... _....:......L..._ .......... i....._.....i....._. ....... i....._...._....._. ....

I.U .... i....._... _ .._......... _.....{....._....._. ....... (..-.-!......_.-....".....

..... _.,..._....._...._ ....... _....f....f...._ ........ _ _.i Li i _ _ _

::° +.i.i-g...........i-i........_i--i.+.i....i.L-i-i-.
.... &....L....:....L ........ L...'.....;.....L..Jr....L...L ......... ;_.......................

___ ...._.....f....!....._.........t...._.....:......_;.........!.....!.....f...._........._......_....._,

"TO_,O0 2, O0 _,

.... _-....i..-..i..-..! ........ L...-....i.....z .......... _.....L...L..._. ....

....L....L....L...,L ........ L...._. ...L...i .......... :....,.L,..i,..

....'!'iiFi i ' i..........'i
i i....i.....i...._._..- -[_,,
_ "'f'" t'"t"i ..........!'"'t"" t' '! ........L...i.....i.....'.'........L...L..i.....i.....

.....FT-FI ......
2.00 !

TIME- SECS.

SRVI09

.....L...L....L...i........L...L...i.....i....

....
L...L...i.....i....,i....i.....L...L..L.,

.....L...L.. L ..L.,,{ ....L...L...L..,i ....

.....i.....L...i.....b..,:....L..L...L.._...

.....i.....L...L...L...i....L..i.....L...L..

i.O0 l

!i:!

....L...L...._...._ ....

1.O0

o
o

(J

ILl

0'3°,

13EO

h-

Og

O SRVO07 SRV 109

..... i.....i.....L...i ..... !!_i

....ifif.... ................................_ _ _ _

:Li i _

iill
,0o 2

.....i.....i.....i.....i........L....L....i.....i..........";.....i.....L...i........i..,..L.,.L....i..........=.....i...,.L...i.....

.....i.....i..-.-i...-i..........i-...i-....i-..-.i...........i....i.....i.....L...t....i....-i.-.-F..i_i_.....t'"'t''t-"t....
..... ,....._..-.._..-.._ ......... _....._.....;.....¢ .......... =....._..-.._....._ ...... _...._.......,..._ ........ !.....i.....t....._ .......... L....L....I.....I. ....

..... !'""t'""i'""_" ........ L...I.....L...I. ........ L..I.....I....._ .......... !'""f "-"!"...! ........ {..-.._....._....! .......... I.....L...L...i .....

:: =i ;: _! - ! ! ! ! ! _ ! _ i = .! ,i .: i ! _ _ i
..... ,.....=....._...._ ......... L...L...L....L ..._.....L....L....'....._ .......... L...L...i.... _....t.....L..._.....L..._ ......... _...._...._.....= .....

_ _ ! _ ....!'"'T""_'""I..........._"-I'""I'""i..........:"_"'"_"'"_'""_'""_'"_":_'"_................................
....._.-.-._...,._....-z..........i...,.i.....i,...._.........i.-.,.i.-...L.,.-i..........L...i.,...i.,,,d........i...,i,...._...,.i..........I,...,_.....=....._.....

i i i ! i _ i ! ................: : = :........... ".........'......................t'"'_"'"f'"_""l'"'!'""_'""t'"'_.....
! ! i : : : : ; i _ i i _ i _ i

,00 I_,00 6.0 :.00 ] 2.00 1
TIME- SECS.

iii'iiii'i !iil
.....L..._...._....i.....:,...i.....L...!.,,..i ........... L...I.....L..._...

....._...._...._....!.....,...._...._....f....! ...... _....._...,_...._....;= ...... !i_!

....._....L....L....i .......... L...L...._ ................ =...................

.....L...|.....I.....| .......... L....L....I ................ L....L....I .........

_ _--_ _ _ ! i i i i _
.....;....._.....=..,..=..........L,..L,.._.....I..........=....._....._,....;....

.....=...,._.....z,....;..........L.,..i....i.,-.i.........._...,._....,:....-;....

, , , ,! ! i _ ....L...i.....i.....i.........i....i..-i.,i.......i'""_'""!'""!..... , ! _ ,

_.00 1.00 1 ).O0

R SAVO07 SRV109

":i._ .............i ] ] i i ili i [ _ i i i i i i ! l _ _ i i _ I
..................._.............L;...;..........;...].....]....._..........;.....L...L_;......._.;].;...i.;i.;.:::::::::::::::::::::::::::::::::::::::::;;;;;.;;;;;;;;Z;_i;;;;;;;;;;;;;;;;_;;;;;;;;;;[_;i;;;;_

_oL_....._....__._.-.-.,....-_-.-.t-..-......:....,..--_..._...,.-..._i"'......... _ _ ;_....'.;;i..i;;;;:;;;;...;.;;i;;;;;i;;;;;i;;;;;;;..i.....i..i..'_......_.;.....i...;i;.i;.i...iI ..........____.....[

  liii i i !!i lii ii!iiiiil !
_:_i!i_i .........ii '_i!!!i _;;! !++Ii! ; i,'_!':!"!i!!_:! i..i.i........i!;.i..........!.i._-;!'o.oo _'.oo _'.oo _;oo _'.oo ,b.oo ,1_.oo _.oo ,'6.oo ,t_.oo---_o.oo

TIME- SECS.

FIG 6.1.9 (b)



SEA 760606

BOA - BLACK HAHK
FROLRE - ROLL REVERSAL,
ROLL RIGHT THEN LEFT

INTEGRATED FUEL CONTROL
{3112)

XA+l 5.8205_97
THETAB -2.186995_
XNGE _178_.030
OMRMR 0.9999999

XB+I -3 3702563
VKT 135.00311
NPINTE 1.31167_7
NPMERS 99.999997

XC+! 6.5933595 XP+!
PHIB O. VTB
VC .116586E-2 HEIGHT

3.2153668
-1.5_77_8_
16638.000

PHIB SRVO07 8ASf SRV ! O9

++)ii_iiiii!iiiiiiiiii,_+++ ii

°_+i"_+-;__ ......._i?i.....i i i i _++ii+!_:_
O0 2.00 u_.O0 6.00 8.00 ]

TIRE-

....++++++++.... ;.....L,.,L...I .....

....L .L (.....

t_.O0 ]B.O0 t
5ECS.

.....i_L_

}. O0

0
o

THETRB SRVO07 SRVI09

•""_"'"_'""_'"'_ .............................

,'r ii=.-_,," .....

hl ..... L.,.+i...,.L....i .....

=_8.+.._+_+.+.....

,o0 2,00 =t

.....!i++ii ..........)iii .......++++......i i ! i

....).....L_LY.
122221112121221111iiiii1212211221112i121i;+i...,L.+.L,L:I

TIME

i i !) i i _ + _i c i i ! ! i i i iF

.... iill .......

)iii;iii...........
_.00 1 EO.O0

SECS.

(3
0

01
¢3

%

PSIB SRVO07

..... •.'....._,,...|,....i .....

.....!+!+!+)_

.....F+T+T+I.....

.00 ;_

.....!'"-'!"-"i'"-'('-+r-'i'""i'-"!--".i

i i i + _-i ii....

_-_)++i) ....

.....N+"I+I..........i++?i+i....
,00

+ + . +

ii)!
....i....T...+!.l..._....

iili

i ! ) i
.... i.-,.,_,.-,.i+.-..i ....

....++++i..........

....i UUI....

TIME

5RV 109

.....i !+i+i....

1.O0 Z ]. O0

_m

g

BCODOS SRVO07 ..... SRVI09

..... :"r"'i'"+_ .......... i'---!--!"'-'! .......... i'""!--'"!-+-'_ .......... t.............. i'+i-'-'-! ....... _...:.i..i,.I

;'4_+1'+'+'m14+_+'+'1'1"11_'1"1+''1"'?1"1"1_11+1"'++1111_''11'_'+'_ ......... i'+'''+'''+++''''_'''''+'''''_''_'''''+'++'?''+'''+'+'''''_''''+'''''_ .......... +_+_+_?_+_+_:_:_+_+_:_:_ + .........

TIME SEC5

FIG 6.1.9 (c)



SER 760606

60A - BLACK HANK
FROLRE - ROLL REVERSRLo
ROLL RIGHT THEN LEFT

INTEGRRTED FUEL CONTROL
ILl/12)

XR+I 5.8205497
THETRB -2.1869954
XNGE 41784.030
OMRMR 0.9999999

XB+I -3.3702563 XC÷I
VKT 135.00311 PHI8
NPINTE 1.31167_7 VC
NPHER5 99.999997

6.5933595 XP+I 3.2]53668
0. YYB -1.547748_
.116586E-2 NEIGHT 16638.000

0

o

Q..

X

o

XRPC 5RVO07 _Sg 5RVI09

_:_ =================================================================================
] i i i _ i i l__._i i i / i } i_L.,, i i ', ;

.... -"i'"{--H'...
....'""" .........._!_! ........""'' ..........i-_i'_ .......i.....L..L.._..........L..L..L...L
....L...:....._..,,._..........L,..L...L..._........ _....._....._...,._..........L..._.....L..._........ L...L...L..,_.....

O0 2 u,.O0 10.00 1
TIME- SECS,

.....i..,.._.....L..=......

: I

.... ":.....L...L...I. ....

.... L....L....L....i .....

....L..L..,;...._....
....i'""i'"i'"'i'""L""i""L"_'"'_..........]'""i'"i'""i....

....i-i-f-_.........""'-' .........._i-i i. I
6. O0 1 I. O0 20. O0

o
0

¢2
c_

XBPC 5RVO07

....i'""i'""i'"'".:':........."....L.L.._.........ff"i'""i'""].....
.....L....L...L..._.......... L...L,.i......"....

.....!-i-_i ..........'-"-;:"........'.':'-_ ....
iii! _i!!

..... • "'"r "'''_.'" ".'"'" ....... :.....

3 2.00 _1

.....f'-'-f"--!-'"'i........f'"'!'""f""i........i'""i'""i"-"!.....

....._....i....+-..._.......i.+...i....._...........i-!-f_ ....
_..._L, _! i i ;

,...._,,,,._.._ L...i .....

.... L... L..J...L ....

TIME- SECS.

SRVI09

.... _.,..!,..,.],...._ ...........................

...._....._.....L.._.........i"'"i'""i'""i .........._...,_....L.._....
L...L,..,_....}

....,....,.....,...,.........L..L..i...._...,...._..._.....L.._-.....

_ oo

......!.....i....i....i....I,..i_] .L.i.....

.....i.,,.+...i....!.....

.....i-i +.i .....

iiii
B. O0 20. O0

-'<o

x

==

XCPC

,'-!'""i-"!-!........_"-;";'-_..........;"','",-":-
i.i,..,i ......................

.... !'""i'""i'""_"'"r'"'_"'"_'"'_"'.-_ .......... i,...._..,._.,,.F ....

.........r""!"-'{ .............._.-.-i--,..].,..._.....i.....!.....!..........

....i il-i........i-i+i.........i i!f .....
_.00 6

SRVO07 5RVI09

.....i.....i.....i.....g.... ,,,
iiii'-- i • ,,_

• r .... i""r'"'r'"='"! ........ _....i..---i..--.;....
.....i....._....;....i...._....L...L..i....._........_...._...._...._....
_i i ! i , _ i i _ i i i i_

....r'"'_'""_""_ _.i.....i.....i.....i.....

....LLL..i_.I!I!!III!!IIIIill_,_.... L....i....,i.....i .....

...."" ..........i-?i!........?i-!-i....
TIME- SECS.

.... _....i....._....._........._....._.....i.....i....._.....£.....__..._..... i .....

_...._...._....H...........i....._..._..._..,.I.....i..._.....i._.....
....r'"'_._ """i'""_""_'""_"'--F.-'-_.'-"_"..._.........

...._.+.+ +.. _ _LJ .....
.... =::;

.....L..L..L.,,i..... _ _ _..... =.....¢.....¢...........

..... i"---£','"_'"'.i .......... ;"'"_--...i...._ ......... _'."._'.-..i,-..._ ....

z.oo _.oo _.oo

i!ii

..... L...L..,.L,,,_ .....

3,00 2_.00

c_

c_

X

....

XPPC SRVO07 ..... SRV109

If i i! .....

.00

.....].....!....i...!..........i....i.,i...!..........i..!....._.-!..-.t!-_...i!.....

_.oo _.oo _:oo _'.oo _b.oo _.oo _.oo _.oo _.oo _o.oo
TIME- SECS.

FIG 6.1.9 (d)



/ / ,

SER 760606

60R - BLRCK HRNK
FROLRE - ROLL REVERSRL, I NTEGRRTED FUEL CONTROL
ROLL RIGHT THEN LEFT

(5/12)

XR+I 5,8205_97 XB+l -3.3702563 XC+I 6.5933595 XP+I
THETRB -2.186995_ VKT 135.00811 PHIB O. VTB
XNGE _178_.030 NPINTE 1.31167_7 VC .116686E-2 HEIGHT
OMRMR 0.9999999 NPRER5 99.999997

3.2153668
-1.5_77_8R
16638.000

o OHBMR SRVO07

ii
_0¢:a

..... 6_sG SAVlO9

....)'7"'i"7.....
,00 2

IIII:IIIi ICIIL:
i!!i
iiil

_i!i,

...._-i-Fi....
_.O0 20. O0

..... L...L.m..L...._ ....

iiii
.....ITTi
....._ii-! '

B.O0 _.00

°o

)i()

=!_.L,_,_,
--r"r It" i-
....(,...._.....(.,..._....

,00 2

OMR. MR SRVO07

................................ (*'*m'_aa'''(a'''*( .... ) ) ) ) ) ) ) ) )('''''l' "''l'''''_ .......... i...m.inll*.(**,**( .....

'.... _''''" nmmm_'lmm_'lm "m: k "; _1. _ " _ t'j: _ n: ; _'_:" tFm''k:'k:m

-- r,_ -7-- - • _'YT"" F_7_"[_'7. ll-"T-
.... F..-.(-'..-_.-..._ ......... r..._..-..,...._.... _.--_....._..-.._.'.-'_ ....

.... _..,i ..(... _....... ;.'"" _'--"_'""i" ....

,00 _,.00

i!) !t)) i! f)) _!

..... i.-...i.,,,,_-.,( ......... i,..,._....,_..,.._,.,,. • .:..i,,.,,i...-.i., ,,,i ......

....=+'r'; .........i" r.-i- "i.........._'i-'i" i......
..... _'a'l_l''@, ..................... _¢$'''=')(' ......... _" )'_@'(_ = = H _'"

.........i...i ...i..........)....L...L....)..........)....L...)...Ln.

:o'o ' '1 .... _od '
TIME- 5FCS.

...._.....i...._...._....

,)!Fi ....

|_J.-i:E
"'_" ": • ,..l'"_. [_

&.O0 I

$AV109

....L...L...L...i.........b..(-....F.,!....

...... i""'!'""""' i.....

..... i- -.i.-..)--i....
i i i i

.... """! "" '! "7

ii ! i
_.oo =,6.oo _).00

_ mo N2RFE SRVO07 -- -- SRVI09

................... i  ii
.....i....i..i..i .........._..........i.....i..........i....i.........J.........................................................i..-,i....{._.........i.i..i..!-+..! ..................................!.........Ii-!) _

!iililii!iii!iiiiil I ill I o
.oo 2.oo _.oo 6.oo e_oo IO.OO _2.oo I_.oo _s.oo Je.oo 2o. o

TIME- SEC5.

FIG 6.1.9 (e)



SER 760606

60A - BLACK HAHK
FROLRE - ROLL REVERSAL, INTEGRATED FUEL CONTROL
ROLL RIGHT THEN LEFT

XR+t 5.8205_97 XB+I -3.3702563 XC+!
THETRB -2.186995_ VKT 135.00311 PHIB
XNGE _178_.030 NPINTE 1.31167_7 VC
ORRHR 0.9999999 NPHERS 99.999997

16/12)

6.5933595 XP+I 3.2153668
O. VTB -I.5_77_8_
.116586E-2 HEIGHT !6638.000

0
¢3

Ill

C-t o

=.

p,..

p-

f

THETTR SRVOO7 8_£f 5AVIO9

.....Pfi"-! ..........i-ffi-H .....

..... ;..,..._.....i.,...i. .............................

,00

...................................L..i.....i.....L..._.....L..i..,.L,..i.....

..... ":.'-'.i...-.i...'. _ ... i ........... .. ........

i i i F _ f ! ! ; : ; :

.....P"i'""i'""i .........i....-_....4............f""'.:'""i'""i.....

i lii ....__'__1 __ __......................... ...,i.....i..,..i....._ ......

ii!i iii_
2,00 _.00 6.00 8.00 10.00

TIHE- SECS.

.....L..LL..i...........L.i...L..L.L..I..L!_!..Li....!.i...L..'_iL....L...{....j....:,.....
i i ! i i i i !i !_1 Ii i i i i i i i i i _ +

i-r__:Fi__f-_ii-l-iii-...i ..........._i i-i.....
'_i_'"ll_'_" "_"'"t" :" ! _']-'-_'"'_'"" "'_."i' "i'l'""_'""_'""_-'"'i"--I".--_-..-.i.....{,..-.i...,.I

...._---..i-....i.....i..........i.....i.....i..,i........ i""i' ii ..........¢'""i'"'i""f.........;.....i.....i.....i.....

.......................... i.....'..--..,i....._ .........._-. ".'....-_.-_....... i..*-_.._ ........ i'""t" 'i'"'f ....

1 I_.OO , .oo 1,.o0 ' '2'1.0o

elm

0

BRHR SRVOO7

i i i !
.....F...._..,.-F....$ ....

..... i.....i.....:.....i, ....

....77i-i .....

....71-!-i.....
O0 2

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::........._......,.........,....._..4....{...{.........i.....{-_....._.........L...L..L..._.........i.....L..L...L,I....i.,..L...L...I.....

...._rr_ .........__ii .........____........r._rr ........P__--_..........'-<._-_....

....i-!-ii: ?77! ........'-:-'-' ........._-++.........
,00 it' D.00 12.00 1

TIME- SECS.

SRVlO9

..... _....._..-..i.....i- ....

:._....i.¢_'::!.;...
.....L.._...L...k....

....._'-...i....._.....i ......

I. O0

..... $...,_...-i.-...i ......

.... _...,_....._.....i..

.....L...L..L...L.....

.... _..,.i...,.i..--.i .....

i. O0 1'

.....Y'."..it

....t-P!-i....
I.O0

o

¢.1-0

¢9o
._1

0

%

LGNR SRVOO7 SRVlO9

i ! } i

.... |.....L...L...._ ....

....i-.+-.i-.-i .....

,00

.....P"i'.-"!'.."!.........._.....i....-i....i.....

.....L...i.....i.....i..........L...L...i...i....

,, ....._....L...L...i..........i.....L.J....i.....

iii .... iili ........
;00 ,00 6,00 8 1.00 !

TIME- SECS.

ili i iii i _ii_
..... i...-,l....i-.-_ ......... _...i...._...._ ....... _....i.....i...._ ....

!_i! _!:: ii!i
_.-'_, _ t_l,,-ail.._-.._ ....

_._:._G ._._g__....i..._i_[
..... i,""i".-'b-,-i .................................. b,,,.i....,i.....i .....

,00 1'

....L-L..L.i .....

.... i.....L..._....i .....

I_

.... i.....i.....;.-.._ ....

i

i i i i ;
,.;d : :2 ,00

o

c2

C.O
LLIO

,_,o.

al

el

g
E

PAS 5AVO07 ..... SAY 109

ii ii _iii iii_ iii_ i i!i
..... i-..-i-...._---.._ .......... _-....i-..,.i.,,.._ .......... b.'-.i.-...i.-...i .......... _'--'&--'-7"""i ..... .....i..--._.-..l.-.-._..,!!il i!ii !_i

iillill ;iii ..........................i-i..........i..... i i
:!i!

..... i.....L...._,..,.i ...... .....i..,,._....._,...: .....

.....,_!i+_.........,_,,,,,_:,i-_ii_iii+l!iii ........_:!i_.............._ .........._ ........._il_ ...................................;_ ....I

.00 2.00 q. O0 6.00 8.00 0.00 12.00 1_.00 16.00 18.00 20.
TIME- SEES.

.........!...........................

oo

FIG 6.1.9 (f)



SER 760606

60R - BLRCK HRNK
FROLRE - ROLL REVERSRL,
ROLL RIGHT THEN LEFT

INTEGRRTED FUEL CONTROL

XR÷I 5.8205_97 XB+l -3.3702563
THETRB -2.186995_ VKT 135.00311
XNGE _178_.030 NPINTE 1.31167_7
OMRHR 0.9999999 NPMERS 99.999997

XC*I 6.5933595
PH[B O.
VC .116586E-2

(-//1 2)

XP*I 3.2153668
VTB -1.5_77_8_
NEIGHT 16638.000

o OPTE ! 5RVO07

....Li...i...i....
iili

i.-.m

................ ,...,., .......... ,._ .._1_.........,. ....................... +......_....
i *." i i i _ ; i i } i

.....,+_++++......................................++++++.........,++, ..................................,H++;.....
iiJi +++_ _.i

a_ .00 2.00 _I.00 E
o TIRE- SECS.

..... 8_S_ 5RVI09

....++++ +++++......++fii++i+

....i....+_...i..++_'_.,.L..i...., i .++̧..+.+i....'
= i _ + i i ! i i i _ i i i i :
! ': i ! ; i i i i ! ! _ _ _ i i

iiiiliiii iiii I+_
_.0o ! |.oo I 1.00

o

_g

111 ¢_u_°.

T_5E SRVO07

+++_ _+_t++_+l_ _'_ _ 'iL ._..........i'""_"_'i 'il_'""_'""_'""i ! i !............... :",...+._.....i.....i+'""{""'+"'"+'J'"l""'+'""_""'+'""+......... i.....i....L....i ............................................+"'"'+"'"{""_-""__i i _ i '"'_'"'_""+'""+_ ! i _iii_iii .......... [ i i 'i._i.... J.....i.....+iiiii ....

.....i._J.._L...i ..i.....____

.....!iL.L v+++i__ i_.,_,iil ....i ili
i i i _ i V i i i i I ! ! i i I i i _ ] ! _ i i

..... _..-..'.-....i.....& ......... i....._..-..i.++.-_......... +'...._.....i+-'.._ .......... _....'+"...+.-+.._" ......... ..'.-.-._.++._-....6..: ..--_..-._-.-._...._ ....

,00 .00 u,,00 6.00 8 ).00 I'
TIME- 5ECS.

SRVI09

i i i + _ 'i ;"i _"" _ _ = = i i i i....+++++......k;++..........+.-+.+.i...........................
"_'+ ...... +..........+'""+'""+"'"+..........,'""t"'"+'"",..........+'""+'"'+"'"+......

'i!_i'+_+++.........._+_+'
+ + +I _+_/|l_+ + + + + + +

....L.i,..i...i..........L..L.i....i.........k..k..+....+....r..+...+....+....+.....

....+++++++++'.....++++++++.....++i-+ +++;_.....,._.,..H+._+.............................
....... i

_.00 1S.00 I ,00 20,00

0

c>

(..gm

Z

0

PCNGC SRVO0"/

_++ ....+!i+ ..........f"+!"+ .....
.... i,-..,+..-..+.+.--i ......... p.+.,_,-...+.-.,._ ............................

.... ::;: ::::
+ + + + + + + + + i + +

+++ ........+i_+ ++++
.... :...,+._..:_..++ ......... +..+..:.,...+_..,: .......... :+...:.....+,,..++ .....

_+_= ..L+LL+..........+.-+._LH+.
....;'ii-'i ..... : .......

[ i i i i..i I _ i i i i
oo 2.00 _.00 6

+++++++++-++,'_++= ,_..+,..+":'t;.--,Z
•. +, ; .-. ;,+:-". ..... i#i-i .....

_4,1+

....+...+.....+.r.-._
.....+....._...._...._......

.... _..+.+...++.+..._... _ _ ......... [ _+
..... _....._.+..¢+_.._..... .... . ......... .+"'P ....... _'"'F'"! .............. P......... _................... _ ........ T....

i i + + i + i + + + i + = : _ , : : ..... + ,

++++ ++++ +,++ +t+J ++++[++++ +....._....._...._...._..... : .... ::, .... F.-.i.+.+-i.....+'.-_..-..i..+.i.,.+.;....+_ ......... ;'++'i'..,'_'...._ .......... _.+.-_....+++..+-+.........._....,_.....:....._ ......... _+...._...._....._ ....

................. L-.L..._..-j....j.....

.... !i![ iili .................

,00 8 ).00 l B.O0 l_.O0 2
TIHE- SECS.

5RV 109

: i : i _'_ .: i

._....+_+...._+,.,._...... _.+ .._..,.._.....++ ....
_! i i i + i

_).O0

0
0

,,p..+_

i.uoI
I---0

'0'.00

XNGDTE 5RVO07 5RV109

_+.+!iiiiiI..........+.........+..........]/+i.i..........+..ill,,L++.i.i++......L.+...L;+.5+L+-........+..Li.i..........L.L.i+I.iL.L.i.ii.i+!++i!.........i+!+!+!..........,++i+!++..........i+++i..........++i+_+i+I++++++_........!+i+++!Hi+_++!..........++++ii.....+++_+++._ +__+:_+++,_+::++++___++_+_++::_u++_ ++++_
....++++++_++++.i+++...+.+..........+++_,.........+.........+...........+++............, +_,, +....+.......+++....
....++++...................+;+f!+ ...............I........................:++ ++..........;++++........++++"........++"_++;t+++'" .....

: + : " : : i : : : ; : _ : i • _ ' i _ i _ : .__+__:.i2.00 It. O0 6.00 8.00 10.00 1_.00 Itt. O0 16.00
TIME- _ECS.

.....f...?...!...._.....!

.....i i i!_1
i!i+

I I. O0 20. O0

FIG 6.1.9 (g)



SER 760606

60A - BLACK HRHK
FROLRE - ROLL REVERSRL,
ROLL RIGHT THEN LEFT

INTEGRRTED FUEL CONTROL

(8/12)

XR+I 5.8205_97 XB+I -3.3702563 XC÷I 6.5933595 XP+I 3.2153668
THETRB -2, t86995_ VKT 135.00311 PHIB O. VTB -1.5_77_8_
XNGE _178_.030 NPINTE 1.31167_7 VC .116586E-2 HEIGHT 16638.000
OMRMR 0.9999999 NPMERS 99.999997

o

o HFCE SRVO07 _/l_S_ SRV 109

....i .........iii l,ii,t i i' iiLifiitii_:::::::::::::::::::::::::::::L:!::::]:::L:::i::::::::::::::::l""-""_......... .......... .........._"-"'.........._""-_.........'-"""....... _....
"_ ........{A_!i_{:-! ..........!d__t_:_ ;j '!iJJf_ "i!ff .........!fTi .........i..--!....!...i......
- ....L..i.....L...L..Z[IIZZIZI[IZII[IIZIL. ....._....____..._..... iiiiIIIIZiiiiii:i

................._'"'=.........f""!'""i'"_ .........!'""i'"L""f ....... """' ..........=........."""='"'='"" ....................'-"" ........._""'!'""i"'"_.........."-"'"'""'"= .........'................=......................=..........: = : : : : : = : : ; : : : : : : = = : : : : = ....

_,o....i"'°--_.........._i .....iii_ .....i-ii-]........__...:_"'__........."""_"L_L-........._,_''"'.........."'"' ..........___' ..........=_'_ .........iii-i ......
.00 ;_,00 u= _,00 1 )0 1 ._,00 1 I _,00 1 !.00 ),00

TIME- SECt.

RMODE SRVOO7

¢3
¢3

.....!.....]....-i....-i......... {.....i-.--.i--..i...... !.....i....._..-...:-........ "-...]...-.i-...-i..........!....._-...._....._ ....:......z....._.,._.........._.........._................_....-...._...._........._.....i....._....:.......... _....._....'...'.

o .....-_.....i.-i....-" .......... _....._-...-'...... .......... _.....'....-'.--.._- ........ ".-..._.---._.--.-_ ............. _....i.....z. ................. i..J ........ i...i....A...,: . " _ i. _. _ _ ";...i .... i. _.. _.....:.

E:::)_l:::b• "'"_'""!ii_! i 1 _ : i!:.......... r-..._-.......-._......... i ! ! i t i ! ! iI......_,....i.....i........ i.-..i..-..!-...-:"......... . .....-c.........i-................. _-................................_ _ j ]-..-.._,..._-.................. _....._.................................

.....!..-,F. ! {......... _.-..!--.!--..!........ i. ._...i- ..i..........._....:-.....=....._....... ......z....._....'.....t...._....;...._...._.....[....'_....'....:...| ..|....._...._....L....=.......... :.....L....L....L.........L...L...i....._.....

............... _.............. _-....L...._.............. i....._....i.....L........ _....L....L...L........ L...L..L...i.....j ....i.....i.....i....i.....f......... i.....i.._ .._.....L.........L....':.............. L....L....L...._......... :.....L.........

¢3 _ _ ! " _ i _ _ .... I'"_""T'"'. t......... :""'"'f"'_" ........ t'"'.'='"t'"'t .........!"'"..'" _"..'""F"_'-_r_ ..........t'"t'"'..=""'. -..........t""t'-':'"'t ......... F'-f""t'"'" .....

,oo " '_,oo " _,oo " _ ............ _.oo ' ' __.0o'" "__.oo " "__.oo ' "
TIME- SECS.

D.O0
L,

¢3
¢3

_-eu
"r

g

IHMUSE

i iii iii i iiii
..... i..-.-_-..._....._ .......... /....._--...i.....i...,.-.-.i....i....-_.....i .....

....._....._....i....._.......... i....._...._....._.........._.....i....._....._....

.....i.-...i..-.._-.-.-_.-..-r...,_-..,i.....i.....i...... i.........._...._....
!!!! !!!! !!!!
!iil i_ i i ilii

.....Y;TI .........._.-..i....._...._.........._....._...-,...-_....

..... _....._....-_....i....._....._.--.._..-..i....._ .....

,00 .00 _.00 6

SnVI09

..... F...,i.....i-.,.,i .....

i ! i !
.....!,.,.,_....,,....!....

..... _....._....-i.....i ....

iiii

..... ..'....._..... _.... _....

i i_i ....i.,...L.L_.... ! ! ...._........................ _-...-i'".'_'...i .....................
i ! i i _ i i i !

........,!IT.TII ''' ' " :iiiiiiiiiiiiiiiii:i!iiiiiii1111iiii:iiiiiii:III

....ii-i-i ..........i ii-! ......... ifLti .............| f'i_ .....
i i! ! ,.¢_'--4-_._ .........L._._

....i.....i....Li...........L.i.,i...!........i...i.....i....L,L..i.....L.i.....i.....
!iil iili iill iiili

_.oo _
TIME- SECS.

..... !""'!'""!'""7 ......... .'"".'"".'"". .....
i!i! ;i]_

.....t""f'"!'""! .........._"'_"'"_""_........

....._""'_""'?'"'! ..........r"--_'r--"r........

..... _....._....._...._.._....:..._..._....._ .....

G.O0 IB,O0 _), O0

CLUEG SgVI09
¢3
¢3

"L.L..],....L...]..........i.....L..]..,..i..........L..L..i.....L..........L..L...L...]........L.,i,,..L._[.,..i...,,L.i.....i.........-....L..i.....i.........i.....L..].....i.........].....L..-...._.....i,,i,..,_,.,..i.....
.....!.,..i....i....i..........i.,...i.....i...i..........i..,..i.....L._........i....._....;....i........i,.,i.,.i,..i....'..,.i,....i.....i...,!.........i,....i.....]...,.i........i....!,...,i....i.,,,t...i..,,,L,.i.....i.........i,..,.;..,,,i..,.i.....
.....i.,,.-i.,.-i.,,-.i,-,.-,,,.!-,,,.i....i,,,-,!..........i.....!-.,..i.-.--i..........i...,i...-.i..,.i........i,.i,,,_,.,,!.........!-,.-,i,,-,.i-,,-i.........!,...-i.-,,,i.,--i-.,.,!.i-..!....!.-...i........!-,-:--,.-i-.--.i...... i-i.,,i,...i.....

..... ............................
TIME- SEC3.

FIG 6.1.9 (h)



SER 760606

60A - BLACK HANK

FROLRE - ROLL REVERSRL,
ROLL RIGHT THEN LEFT

XR+I 5.8205497
THETRB -2. t86995_
XNGE _178_.030
OMRMR 0.9999999

o
0

G

g
g=
_=.

]NTEGRRTED FUEL CO,wIROL

XB+I -3.3702563
VKT 135.00311
NPINTE 1.31167_7
NPMER5 99.999997

XC+I
PHIB
VC

T_SMER SRVO07

6.5933595 XP+I
O. VTB
.116586E-2 HEIGHT

....i i)i ..........i i i. i......
2.00 ' "f

5ECS.

il;iljiiiil)iiiii!iiiiiiiiilliil;)iiiiiiiiiii!iiiii!i

iiiii ' iiiiiiiiiiill
.00 " 1!

(9/12)

3.2153668
-1.5_77_8_
16638.000

• O0 20. O0

o
0

T

]
ol

(.JOi

coo;

r--t

z

g

NDOTOC SRVO07

: : : : I : : : [ : : : : : : : : : : : : .... _..,.,_.,,..i...,.i, ......... i..,.,i....._..,.._ ......... _-..i...,._...._ ........ i.,..,_....._...,._...

0- " 2!0 .... 0-' ' '6''0 ...... i i i) ) i ) ) ) ) ) i ) i ) )
2.00 l rl.O0

TIME- 5EC5.

RGRIN SRVO07

= : : :
.....L...i....i.....i.....

.....!'""I' f"'l ......
)i{',
! i ! !

..... ;,....i.....L....i ......

.....!44-i ......

2. O0

i ( i i ) I i i i
.... =-.- =,....m..,.L ................................. i.....i,.,..i.....i ....

....{A"-)A i-)-{ f-!-'-i-) ..........!

....L...'....L..L..,....i..L....L..L...,.._i.i..L..)....

.... i....i,....i,....i ........ L...L...i.....i ....

....ii-i-i ..........i+i•-!-!i•!-ii ....
[q. O0 i. O0 IB.OO 20.00

FIG 6.1.9(i)



( C !_

SER 760606

BOA - BLACK HANK
FROLRE - ROLL REVERSRL,
ROLL RIGHT THEN LEFT

INTEGRRTED FUEL CONTROL
(11/1;

XR÷I 5.8205_97 XB+I -3.3702563 XC*I 6.5933595 XP+I 3.215366;"
THETRB -2.186995_ VKT 135.00311 PHIB O. VTB -1.5_77_:
XNGE _178_.030 NPINTE 1.31167_7 VC .116586E-2 HEIGHT 16638.00_
OMRMR 0.9999999 NPMER5 99.999997

0 NFDMND 5RVO07
¢3

" .....ii . .i..i .i I i.....i.i.l.. : i......i .i.. ; : _ i i ii.I

_ ...!.-.._-..;..?.-.-;.._-i...........i"!? :_ ..............!'r_1 __ _.........!i" i+"I : "!_!"' '_............._ "' ..........._ _ _ " "I

0.00 2.00 Ll.O0 6.00 8.00 10.00 12.00 1¢t.O0 16.00 18.00 20.00
TIME- 5EC5.

o WFBG SRVO07
o

~o ' ....... il i'i i illiii

....L..i....._....._..........!....i.....i....i.........._.-....L..._...._....._...-._...._....V..i.........I i...-._..-..i....i...................._.................._...................._.....,....._...._............................,.........i........................i...._............!....!.....i...i.........L..i....L..'..;-........i....i.....i....i....

,,.o i ! i i i ii i i i
a:l_.j[ } iii..........i..........[ i}";ig'[.........I _i"':"i""_i [...._....._....i.....i__ _.......I i.....i..iii i _ I i _ ii-......: "":.......i i ii_....

f,,._C_ " " ! : " : _ ! ] _ .: ! " " = i l i ! i ! ! ! ! _ !

"_" • _ '' i__ '.....__ i_i -;_,;..::4 ........7! 7i.........?T_
0.00 2.00 _'00 6,00 8 ).00 1

TIME- SECS.

iii i i!! i _ ! i i
..... _...._..,.?....? ......... ?...._.,..?...._ .....

ii;i'ii_i iili
.....I.....L...L..i....._ _ _ ! ; _ _ _

_.oo lS.OO IB.oo 2b.OO

o ONPRRT SRVOO7

I ....L....L...i.....I...........L...i....i..i.......i.i...i..._........._.....,.....,.....__ _ _........L..i...i.....L......._.....L...,......"........._....._...._....._........._.....,...._....._............................................................_;i i ! ! i i
.... :....._,...,;..,.._, ....... L,, .L..,.L...._ .......... .:...,.£,..._.....L ......... _....._,,,._,..._ ..... _.....=.., .=....._..,.i.,...=,..,=..,.._,..,,_ .......... _....._...._,._ ....

i _ i ..... 1.,.,._....i....i ......... i.....i....._....,; .......... L....I....,L..._ ........ i...,.L...L....i ......... L..,,i.....L,...I ........ i..,,i,..i.....i ....... ; ..L....L...I ......... _....._.,-.._.....= ........ L...._....._....." ......... L....i....._.....I .....

_:o _i_ ....i.....i.....L...i.......i....i..L...i........i.....L...L...;........ _--..._-,..._-.--.= ........ ",...,i...-.,".-.-._...., _.....i....L....I,....I .......... I...,.L ......... i ......... i..,..i.....i.....i .......... l....,i..., i, ...! ........ L....L....I,..,,L.,.

a=,;; ! ! i i ,_ _ ii, , , ,i i i_, , , i i i i i J i i i i i i i ! i ! i i i ! i i i i

Z .... _'""_"'"_'""_ ......... _""_!'"'_ .......... _'""_'""_"_ .......... L....I,....L,..._ ......... I.....:.....L...,_ .......... L...._.....L.. _......... L..,.L....;.....I ......... i....._.....L.,.._ .......... i...._., s .i ........

,'-, ...._.....i.....,....._........_.....i....._....._..........i.....i......-'...,i.........._....._...._....,.....'....i....._....._.....,..........'....:;: ............ iiio _ ,_ _1_, _ r........,.........r,"r_ ........rr,, ..........r,,,711
°............. ........ iii ii--ii i i--iii-..ili 'i!........ .......... ............................................. _..................[...... iiiiiiiiiii ...............I,g fill i_ii i!i_
'0.00 2.00 O0 .00 8 _.00 1 ._.00 I 1.00 ! 1.00 1

TIME- _ECS.

0 DNPREF SRVO07
o

.............. ";..,..'_.....I....._ ............... _......... .:.......... _.....i, ........ L,...'_..,._....._ .......... _.,..._.....:...._ .......... ;,.,.._.,.,._....,; .......... _..,,-;....._...,._ .......... ;-....;....._....._ .......... ;..,.._.....;...._ .......... ;--._ .,-_...,.; .....

__o ........_-i..........!..............i.....i...........;...........i-i..........I fi_"! ..........I i--i-i........................!................_ ii ......f..............i..............................; _........._;"+....

,,,=................_..._........._..+.._....i.........._-----i....._....-.+.-_........._.-..i.-.-.F-i-.i...................._.........._-_I_...................I..........-........._............................I_............_!
_r"_ _ i _ ! : _ // | : : ' ! ..... ! I ; i ! ! I ! > ; : :-: = " !i = i ! i! ] i i ! ; [ i _ ! i i ] ! i ] . : ] /

"-"o iii ! ] i i_ __ ii i_t i--iii/]ii r _ii_ , _-, i............ _ _;. !. i ./. i.

'If : _ : _- _ I :-=---_-: :--_--- : -, I " --r--- -,--- _ .... _ OC0.00 2'.00 lt,O0 6.00 8'.00 10.00 12.00 I It. O0 J6.00 I .00 20.
TIME- 5EC5.

FIG 6.1.9 (j)



I

t

P

o

¢-4

:>
0

m

L9
Z

r_ ,

SER 760606

BOA - BLACK HANK
FROLRE - ROLL REVERSI::IL,
ROLL RIGHT THEN LEFT

XA+I 5.8205497
THETAB -2.186995_
XNGE 4178_.030
OMRHR 0.9999999

INTEGRRTED FUEL CONTROL

112/

XB+I -3.3702563 XC+I 6.5933595 XP+I 3.21536
VKT 135.00311 PHIB O. VT@ -1.5477:
NPINTE 1.31167_7 VC .116586E-2 HEIGHT 16636.0
NPMERS 99.999997

0

o

g

o

NGDGOV 5RVO07

I

.....!....................'+i-ii ..........itfi ..........bifhffif![i-bi-t-it-i-i-i!ii!i ....

.... _'"":'"":'""_.... .......... _'_'""!'"_"'1'"_'"!'_""_............ ...... _"'!'!"'"! ..... ,'"":':"_:::: ......... ::::="'=":'"_ .......... !..-.-!...._..-.-_ ......... :--...:.-...r-..::::: ....

.00 2.00 _

t

iili iiii

i ] i _ : i i i ]

....iFF[ .........[Fr] .........[][i ..........[!F] ..........rrt_:,..,tt,_,_ :. .......FFi]Ttt]i .....
O0 8,00 t I).O0 ! _.00 I_.00 1LO0 10.00

TIME- SECS.
O, 0;

0
0

0
0

g,

g

NGDRCC 5RVO07

ilil

!!!!
::=:

.....i-?7i.....

.00 2

iii! _iii

.....r---'r'"'r-'"_ ..........V'"_""'_'"-T.....

.00 _.00 6

!iii_iiii
...._""_'"+'"'_ ........._'-'+ i-',..i....

.... _....!....+...._ ..... !.....!...._...._ ....

................ ii!i....i...,,b..._...._.........b..,b..._.,.._........ i'"'+"+""_ ........ i.....b..._...._............................

! } i ! i ! i i i i i i i i ! i

..... _"'"_'"'!"'"'_ ........ _'"'T'"'!-" ! ....?,...!.. ,,_..,.,_..., _,..._.,,,,_,,.,,b..,_ .......... _,.,._,,,,i,.,,4 .....

.....b-bbb-i .b.bH........H...H ....

TIME- _EC$.

i!_i _i! _!!! ....._,_,_L..i.-!i-.LL!_• .._.-.,.F,I-._.....F ......... i-.-.._..,--_..,._,.-.-_....b,,._...,._.-..-i .....

i i ! i i i i _ I ] i _ i i _ i ; ....i"ii!

.....N-?I ..........;m!--!....

...._-1i -_ ..... r_-"!-"-r--
_.,_i .........L.L..i....L,.

_.00 2

L)
r=.l
o3

i--I

i--1

NGDTL $R¥007

! ! } ! t i i i ! , ! i i _ : : : i i _ i i i : i _ i : : i

.... _'"'_'""_'""_ .......... _'"'_""'_'""_ .......... _'""_""'f'"'! .......... _'"'!'""_'""_ ....... _'"+""!'""_ .......... !""'_"'"f'""_ ........ !""" !'""_'"" _ "'"

....i,-,..b..-b.,,i.........i.,,,,i,,,..b.-.i.........i.....i.,..,b.,._.........i.....i,....i.,...i........ _-,,.i,...,i,,..i ...... ..... i'""t'"'_'"'_"':::'""b'"i"'"l""b",.,.
. •

• !_ ',_i_3!....i.....!....i...!._.i.-_.._..._..........i...._...!.....i..........i...q....i...t...._ !_..L,
....i,,.,,L..i....i..........l..........L...I...,,I..,..i.....i....._....i.........._....._....._.,..._...,.:::::.,,,L.,,L,,,L.............i.....i.....L,,,,i........i.,,..L,,.L...I....

°_ L_ :q!oo : : ! i i i ! i i i i i i i-- O0 2 0 .00 8 ).00 LO0 1
TIME- 5ECS.

.... _"'"!"'"!""_ .....

....t".'_'"'i'""! ....

....!....T..._.,..._...

....Pii-i ....

....ii4i

..... _...._.....,....._ ....

?FTi ..........I TF_ ....
....i""i'""_--'l .........._....i..._...._ ....

..._-.,...'.¢..., ........ i...,b...-_-.--_ ....

.............................i'"!"_'"'t
illl

.... i...._,.,i...H .....

B.O0 2 .@,

0

(3
Z

g

NGD SRVO07

• i .........i_ ........_- i i---!..................i"_ ........b.! _. ! :.: _ : _.:..: _ ...... _ : " _ _ " i .... _ ....

....!.......i- .......;!! ! ib-i+!-l----i-.,!....i ' " i i"_t !"i !i_ ...... _ ! _b;_! ........! _..... : ! i.-,_ : i....
....... _ i _ _ _ I :_ _ 1-_-_ I _ _ I _ : _ I : : ' _ : _ i '

O0 2.00 tt. O0 6.00 8.00 10.00 12.00 lq. O0 1_6.O0 18.00 2b.[ !
TIME- SEC$.

FIG 6.1.9 (k)



SEA 760606

60A - BLACK HANK

FROLRE - ROLL REVERSAL,
ROLL LEFT THEN RIGHT

XA÷I 5.819_0q
THETRB -2.1831187
XNGE _1781.880
OMRMR 0.9999999

INTEGRRTED FUEL CONTROL

XB+I -3.3697050 XC*I 6.593737_ XP*!
VKT 135.0032¼ PHIB 0. VTB
NPINTE 1,3166568 VC ,5507_6E-3 HEIGHT
NPMERS 99.g9999_

(I/12)

3.2156306
-1.5_07037
16638.000

o RLT SRVO08 _hS_" SRVIIO

_'"')"'!"'"::..............t'"'_T""i..........i"'"t"'_'"".t'"'_.........-.............................i"'"!.........!"'"i'"'i'""i'--"I""!--'-i..........: _ _ i_ _.......i....._-.i.....t---..!.....i" i.

....._....!-_-...i...................._..........,.................................._........._..........:_..._.....i...................._.._....... iiiiiiiii/ iiiiiiiiiiiiiiiiiiiiiiiii

...._....,........................._.........._...............!-...._.-..._...................._...,..........:..._...._....._.........................._ ....L.!...._....i.........L..L..!....L....12/Ii;22ZIZ221].....

- ....._.-.-}.--._.--._...._...._...._..-i.---.!._ _ _ ' _ __ _ _ _ _ _ _ _ _ _ " _ _ _ _ _ _ _ _ .........!..-..!..--.';--.-.i..........."...-._-..,.=-...."........'....' _- _-

....a...._.....-...._.........;....._...._....a.........;...._....._...._....._ _....!'_..._..,...'. ...._.....,....._..,.._......................

• 00 q _.00 1_.00 1|.00 2
TIME- SECS.

3.00

o VC 5RV008 5RVIIO
o

I--

IJ-cs.

))() ........)(_i ..........)))i ..........))i! i ) )_)i _i_ i )i!:i!i:i::il:::i............................................................,.....
...._"__":....iiii iiil ....ii...i_..._',,__ '_'_ _'_.................................................... _""_"'"_'"'_.........._""_;""_'"'T........_....._.....L..._........._....'.-.+...._....

'i)i ......i 11! .....iii-i ................,,__-_,,..........ii-tt ........._"--_",,,,.... _ "' ..........................._,_
i i _ i .....riii ..........i!i"r..............._ _ ii_*"_'___ ; _ " " " '

.00 q _,.00 1
TIME- SECS.

....L....L....L...._......

.....;-. ._... .i..,.._ ....

.....Li.i.i.....

..... _,,..,L...._....._ ......

1

....(......'.,..._...(.....

.....i......L...(...4.....

....! TT""r ....

_.0o _b.0o

O
CD

Z

O

VKT SRV008

iiii
.....bi-i! .....
.....L...!....._....._.....

!iii
o0

! i i i
.....i-....i.....i.....';-.....

.....i.....L...i.,i......
!iii

....FTii ......
,00

......_"i.."="!........i!i"i.........!'"_'__ii i........_='""_""'"_ii i........-"__'"_i_ i i.....

iifi ........iii!........._...i.._.._........i....._....._....._........_iii.....
....i ....L....i.....i........i...L....L...i.........i....i.....i....i........L....L....L...-':-........L...i.....i.....i.....

TIME- SECS.

5RVlIO

.....i.....)...,_...i..._.

.....)!)i.....

....._'.._....-_...--i.....

.....i)i-i.....
_.00 1

..........!H!!.....

.....I,...-!-GI.....

.....)?i!....
.00 t

.....ti )i .....

..... ;... -i-.-.-i-...-i ......

iiiii/ii'i"iii/iiiii
3.00 2 ).00

(:3
0

X

I--"

14-

0

VE SRV008

.... iLii lii)iii!i i iill

...............................>--._-..._--...:...............................i...--i.....i....i.....l.....!.....i....._.-.-._...

.....L..._...._....._...._ ....i....._.....L....i..........!.....L....L....L,....i.i........L.
_ _ _ _ ....._"IF'"F ! i i i i i I i i i i

...._....!....._....._..... . . .

....L...i..-.L...I..........L....i.....i.....i.....
ii!i

00 2.00 R.00 8.00 1
TIME-

SRVI I0

: _ _ _ i i ! i i _ :: i

.....i i i _.......i i _ ......._ i 4 i....._i :

....ifi•)iii! ! ilill
_ r , : ! i _ [ i i )

) i i i .....i : _ _ ........_L[ _ l i : i........

....i i ! i i i i i'!.........ii _ _........i i : ;....

i
].00 12.00 lq.O0 16.00 1).00 2D.OO
SECS.

SIMULATED ROLL REVERSAL (LEFT-RIGHT-LEFT)

• FIG 6.1 10 (a)



SEA 760606

60A - BLACK HAHK
FROLRE - ROLL REVERSALo
ROLL LEFT THEN RIGHT

XA+t 5.819q_0_
THETRB -2.183]t87
XNGE q1781,880
OHRHR 0.9999999

INTEGRATED FUEL CONTROL

XB+I -3.3697050
VKT 135.0032_
NPINTE 1.3166568
NPMERS 99.99999q

XC÷I 6.593737q XP+I
PHIB O. VTB
VC .5507_6E-3 WEIGHT

12/12)

3.2156306
-1.5q07037
16638.000

NZ

C3

....._....i....._.....i.........._.-..i.....i.....!.....

..... L..,L....L....L ....

LLi!.!_--)ffi ......

z- i i]"i i i i i

....FT-;T .........F-H4 .....
,00 q

SAVOO8 ..... 8_sJ SAVIlO

....H---'!--"i........i"H'-'-i........Hi! ..........H-if .......i i ! i .........i-ii 4..........i !-i-i

....i.....i....._....!....._....L..i.....i.....i........L.._...i.....i..........L..L..i.._.i.........i i"i "i.........._....LL..i.........L..-..hi..."....

i lii i_;:: _!"!"_ _-_-_-_ .....__"__

ill! !ii! i!i! _ii! .=.;i

..../FTi .......;!ii .......Yiii .........._*'"i_ii........._-""_iii_........._i_"__"..........;Fti .....
10,00 l It,O0 l 5.00

TIME- SECS.

.....Hi i ....

.....L....i.....L...._......
i i i i

..... i" ""i'.,'_-'-._ ......

..... ".,...L....L,...I ......

.....7!--i"-i......
I |. O0 20. O0

o

(J

LU

CEO

er-

P SRVOO8

....I...............i.........Ptt ! ..........t _-tii .........I i_ .........g ........_ii_if ........I p...i....+.-.!.........P.'....i...-.P..--.-.!.....i...-.i.....i.--.l..i.....i.....i.-..-!.........i..4-...._44 ..........L..!....._....I.....

...._....i...-_...i.....F..i...._....._....._........._..._......................._._,,,..e........__-_...-....L....L..,.....-...._.....

....rrr,4rrr_.............._,"r_-_,H__-:-_ ....

...._...._........._.... "T i--i i I [ j i i _ _ _ _ i _ _ _
....i"'"'r'"_"'i".......:""r'"_"'"i........_...._....L.._...........'...._....._.._.....

i i _ ! ! '.-......__._,........_....,....._....._........!.....i..i! '_........... •............._....L...._.,,..L....

...."...--_.-...'.,..._........._....-_-....-;....-_.........._ ..._....-;.....".........L..!...-G..._-.......:...._-....:..._..........L....i.....i.....i.....

i i ! i i i i i ! i i i i ! i i _ i _ i i i _ i i

,00 q ,00 6'

TIHE- $EC8.

....L...L...L....i..........i.....L...';.,.,i.....

....L....L.,..L,...L.,-.r,..._...,,-....!....i.....

....i.,...L,.i...,.i.........._....._.,...i....i.....
i i i i i i i i

.... L.,..L ....... ".....

_.00 1

5AVl I0

-i i _ T'

.....i--.:-:--..-'.:..4....
i i,i !

5.00 l

.....i-i-i-i
.4.-.(--.-.i.-.4

i i ) !

.....)-)ii

iii
-H-i! ....
_.0o " ,, ). O0

c_

0

(Z:o

oo

g SgVO08

..._...._,...L...L.+....L...L...i.....I........ i....._...._.....i ....L...s.....i.....i....

....i.....L...i.....i........£....._.........._i

.....t-i"r_ ..........L:!:i-.f .......i-.---i....+-..!.-..._.--_....i....+....i.....

:i-i........ ....i..........i--:
...._..,,_.,,.i.,,..i..........i....._.,,.._.,..._......._,.,.._,.,._...,_.......i....i...,.i...,._....

.....L..L..L.._..........i('"('i ........(F"ii ........i'i+"i ....

.....i)ii .........iiii ........L..L..L.._.......,...._....,....:.....

.00 2_0 q. O0

= = : :

.....L..i.....i.....!....

TIME-

SRVI 10

_ill i)'il _iE! i i!!i

_=_ ...._...._.4....._....,....._....i....i...i.......L.L..L._...... !"!ii ........!'r"t"'r....
....L..._....._....._.........i.....i.....L....i..........i.....i....li.........._...,._...._...,_..........................

....(...i....i-...i........_.-_.--._..........L,..._........)4-P.i..........L ii!....

............................ I..,.L..L.._..........L...;...._...i..........L,...L..._..._....

...._''_"_":'_........i'"ii"'i.........i..L.i.i........i-!-'"i'""i........._--Lii.

SEC_.
.00

R SRVO08

0

...._!! .........._...................._.............-_! ............. _.........._........."........._ _.....

"'_o .4.....i.....i.....i.....p-i..4.....i....._.........i.....!..4..4........i.....i.....L..,i.-..I....i..i....L..i....

....f-_.......................!---.F-_._.....F._.-._...-...-.!!---..F--{.........!.i.).i....

'0'.00 2,00 q. O0 6!00 el.o0 ' ' l I

TIME-

SRVl I0

::::::::::::::::::::::::::::::::::::i::::::::::
.... ,: ...-_-....i-...-!-..-.,- .-.#-....i...-.{.....! .....

I 12.00
5EC5.

:i::ii:i:ii:t/1114:]
lq. O0 16.00 18.00 20.00

FIG 6.1.10 (b)



SER 760606

60A - BLACK HAHK
FROLRE - ROLL REVERSRLo
ROLL LEFT THEN RIGHT

XR+I 5.Sl9qqOq
THETRB -2.1831187
XNGE _1781.880
OHRHR 0,9999999

INTEGRRTED FUEL CONTROL

XB+I -3.3697050
VKT 135.0032_
NPINTE 1.3166568
NPHERS 99.99999_

XC*I 6.593737_ XP+!
PHIB O. VTB
VC .5507_6E-3 HEIGHT

(3/12)

3.2156306
-1.5_07037
16638.000

O

0=

,-_00

=,

PH[B SRVO08 ..... (3_sC-, SRv1t o

i i : !

....i..........i).....

....)?i-i....

.....i..i..-..i.....i..........i.--.i....i.-...!........i....!....._..i.........t..i.,,!.....f......_-.--._....._..,.._.........i.i. i-..i..

iiiiiiiil)iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiiiiiiiiiiiiii!iiiiiiiiill
.... iii) ",' ''ii i i..... L...L....i....'_ ....... _....._,,..,,i....." ....

....???i..........)??i........)?i i..........i lTHi........ii11/!i?i .....

.00 q 8.00 1 2.00 !
TIME- 5EC5.

.....!-i _i_-i..........) _-.i..i..

.....i-?__i
I. OO 1

iiiiiiiiiilLiiiiiiiiiiill

....iHi)i .........ITTi,
s.oo 1o.oo 2b.oo

0
o

THETRB SRVO08

.... iii) _iii )i)i _)_i )_)i
....V'"i""_'""_.........:'""_'"_"'_..............r'_ ..........r"'i'""_"'i-"i ........._""!'""!'""i.....
.... _'"": "'-'r'"'_'""r"'-_"-'P'"'..'-', '"'_-..-_...._,.,,...-._ ........ !...!.... ,.-.!.,..,! .,..!.,..,_,..,,!.....! .....

=::: t.....T'"T"V"I.........".........:_:_'"'_.............._'"'_'"'_'"'_........._.---._.....i...--_::......_:::.............._............._....._...._...._....
;;;: :::; :;:: ;:_i _ ° _ _I

i;:::|: : :::! ;i! : ;:::

...._..._..i....!.........i..._....i...,.i........i...._...;....,t..... i,..,_...i.....!........i...._...,i...._.........L....L...L...i.....

.... _...-(..-.._,.,.,i ......... (..,._,,--.(....._...,._..._....-_-..,_,-..,i .......... (....,(.....;,,.,,_ ........ _...._-...(.-,..i ......... _..,.._-.-._.--._ ....

o !_!iriiiiliiii iil)ti!)ir!ill
.0o ,o0 6

SRVI I0

!))) i!)i iiii i)) I
.... !'""!"'"?'"'i .......... _'"')'")"'! ..... )'"'!'""!'"'!''t""!"'"!""!'"'_ ....

!!_) !!!: i]}: :::;...._....._...._...._..........z....._..._...L...:.....,.,.._-..i..........L....L....;....._......

i}iiliiii[!i!i iiii.... _'"'_.--'_'"'; ......... _.,,._.....F..,-_ ......... i.-..._.---_-.--_ .......... _..,,i....._...._.... I

........ !iii*illliiiiiiiiiiLil
:.--_g._.-._ ..._...i ....i..:i ' ..........

ilii iil; i "i.... _,....;...._...i;.....i..,_...._

............i i.....i-ifi
12.00 I

TIME- SECS.

0
0

o

©T

t_

PSIB 5RVO08

.... et..._l....,....._ .......... !.....!..r..!...mi ...... emm''+_'tm*_tmmm+_ .......... _m,mmm_.+,.(.,m,, e ....

ii .............................................................................-_i' i l) il) i i i'

...._'"-"..........i"i-_..........._....._''_.........._"?i........ L..m._..,..L.,..I .............................. -'--:---'-;-----r----_- .....................

O0 2,00 _,00

.... i.-...i.....(,-.,-(- ....

ii))
ii!)

....F--F"'T"!.....
....:_. • '_-...'_-...._-: : : ......... _....._,..,.r_. _. . ......

) ! i i i " i

) ) ) ) i..._.i._
.... (.,'.. i.. • • mi+l...( ..... _o

6 1.00 1
TIME- SECS.

SRVI I0

ii)i...............................i....i.....i.....i--...,...-(.....;.....i.-.._..........!.....(...--!-..-.(.....
....b-i-...i--i.,-.i...--i.--i..!--r.-.i-+..i.-.i......i.-.i...i....i.....

ilii

ii _iii
).O0

BCOD05 5RV008 .....

_:f!..........!IH!--!!..........,.............!?1........!..........................F!....................,................I..............._....

°0". O0 2.00 q. O0 6.00 8.00 10.00 12.00 ]q. O0
T[HE- 5EC5.

SRVIIO

....)iL)li!H))....

....i!-i-it--i--i-i-!
i"-i-i .... ti ...............

...._....i....i.....!..+..i_:._....
: .ij

.00 18.00 20.00

FIG 6.1.10 (c)



SER 760606

60A - BLACK HANK
FROLRE - ROLL REVERSAL,
ROLL LEFT THEN RIGHT

XA÷! 5.819_0_
THETAB -2.1831187
XNGE _1781.880
OMRMR 0.9999999

o
0

0

i :. i i

° _i-i ....

e'r : : : i

....l'""t""P"l....

-i-i,Pi....
2

INTEGRRTED FUEL CONTROL
{It/12}

XB+I -3,3697050 XC+I 6.593737_ XP+I 3.2156306
VKT 135.0032_ PHIB O. VTB -1.5_07037
NPINTE 1.3166568 ¥C .5507_6E-3 HEIGHT 16638.000
NPMEAS 99.99999¼

XRPC SAVO08 ..... _f6_ SAVIIO

i _ z _ : / _'; "h i "= T !'""i ! "_ i 7 T"";
........................, .......................I"........................r.........._....._.- ;_i-....i.....i.........................!-.........,.........................[....................., ............... _.....

........i"_'_ _'i-{"]''_'"i""}-i'i{_i-iii ..........i....._-...i.....i........ i...z.. ; ' L.....=................_..._ ............i.....i....L...i..........L...I.....L..I....... i .i.i... i...... i..L..!...i.....I

....ti !! ............................................................,_ _ _ ....i i".--.!.........trti ........__i i .....i ! _ _ _ _ .....t"_' "_'"'I..........L.._...._.....".................................
...._"__ ..... _iii ....??ii ........till .........i_il .........i it! .....

.00 8.00 1 IB.O0 2
TIME- SECS.

0
0

o

o
ol

_0_

XBPC SRVO08 ..... 5gVIlO

.... _.....i....,i,..._ .... i , : = : i i i i ' _ _ i i ! i J i _ _ .: _ ! i i i
............. ................... ,..,..,,.,..,.,..., ..... i,.,,._.....i....." ........ _.. ,_...,i.....i .......... i.,...i....,_...,i ................................................. _,..._ ......... L......L...,..L.,..! ..................._ _ _ : : : : : ; = : : : : : : : : : : : : : : : : : • . , . . ,

....!..-..!...-.i-....!.........i..........._.......................!..........i....i....i.....i................._....._...._.........._....._....i....._.........i.....L...L..._.........L...i....'....L.......L.._...._...._..... , : .._..._....._-...._...._...!..........i....._....i....i........_...._....i....._........-L...L_.._........._...i.....Li.........L..L..i...i........L..L.L..i.........L._..._..._.......! •L.i. i........i..i..L.-i-

....i-i/¥,iZv.:_._/-L_,! ........ /_ ,i__- 3-.iA_-_; _ _.........._._ .__J _._..; _.....
_.i._...,__i.....!:, ___:_::]__ i _' _ _ _.il

'_i-J .........i...._l..li.':_.._i .... " i i i i; z _ = _-T-z_ _ _ r ..-' =" _ ' i'rT%_ ...... _ T"i i..........iFfr ........_WF-IIzz _ ........r rr"-r,-"T"r""Y; ........"..'""_"'"_'""r....
....f........._....._...._-f-...._ ........._....._......_.........._...._........._......_...._....._...._..!_., ......._...................._........_......_.._.........._.....

; : i f : ! _ I i i i _ : : : : : , : !
, ....... " I ' " ' I ....... I

, O0 _', O0 I&. O0 6 ) • O0 I .=. O0 I I • O0 ! 2D. O0

TIME- _EC_.

o
0

o

XCPC SAVOO8 SAVllO

..... i....,i...-.l,.-..l ......

i i i !
....P'"!"" "!'""!.....

i i i i
! ! i i

iii!
..... !"'"'_'""_'""i .....

,00 @

o
0

0

no.=.

g
c

XPPC SRVOO8 SI:lV 110

....._.-.-.i....._-.._..........i_fi ......
__...._...i.,..._ .....

...._'--'!h'--i----!......

.... f!.,,p.,! ......

..... L,,..i,.,..I,,,,,_ .......... _..,..J,,,.,L..,,I .....

.....i?!i ....
,oo

....i.....i.....i.....i........._....i.....i...L..,....;...i.....i....f.....I.....!....L...i..J....._....._.....L..;.........i....:..._._.......i i...._....._.....i..4...l...L....

....L._....._....._..........i.....i....i...._..........].....L..L.:....:..-t...i.,,,i..i...!..... i _ ! ::........:..._ _ i i :: ;. ! ..i...i....i.....i....

:::::::::::::::::::::::::================================================================================================

i tiiii!!ii! ilill i ii!!i
....ii i!i!ri i 'i 7! 7 i_ '. r !i ,TTri"! '! '7i ........i :, i !f _ : ! " __ :" _

• i' !

2.00 I1.00 6.00 8.00 ID.O0 12.00 I &.O0 16.00 IB.O0 2D.O0
TIME- _EC_.

FIG 6.1.10 (d)



.ii - --""

SER 760606

60A - BLACK HRHK
FROLRE - ROLL REVERSRL,
ROLL LEFT THEN RIGHT

INTEGRRTED FUEL CONTROL
[5112)

XR+I 5.819_0_
THETRB -2.1831187
XNGE _1781.880
OHRMR 0.9999999

XB+I -3.3697050
VKT 135.0032_
NPINTE 1.3166568
NPHERS 99.99999_

XC÷I 6.5937374 XP÷I
PHIB O. VTB
VC .5507_6E-3 HEIGHT

3.2156306
-1.5407037
16638.000

0
o

X

I.-m

IL

--8
IZ:)c,_

'0

OHBHR SR¥008 ..... (_Q$6 sgvli0

.....i....+.-._....._..........i...,.i....i....._........P.-i,..-.!....-i........ !..,.._....i.-...k.1
! _ ! .....kHi ...........i-iA___-f_..... _.,,.._...._....._.

i i ! i ..-_ .... _,_,.._=-_:_.._._-.-_-.._ ....

.....-_ .,,_ _ i iL...i....L...i....._.._2_i? _.;_._.:.:L_i!ii =_I_: i ....

..... L...L....L...i .......... L...i.....i.....i .......... _.,..L..L.._ .......... L,.._.....L.._ .....

..... .......... .......... ........._...._....,....._.....

..... L..i.,.._..--.i--..,:....i...!-..-,i.-.-,i .......... _.-.._...._..--_ .....

.00 2.00 4.00 6

Li
....L.4....,!...._.._..._.,.!,..._...
....L,...,_ ...............i'+'"b"f--'

....._"_ ........i itl ......"_:
8.00 !

TIHE- SEC$.

....L...L...L,..L..

.... _.,.._.....f....! .....

.... _...._....L...I .....

i!ii
....L...._...._....I .....

i!!i

....L..i....L..i..........L.L...L...L.......i...i,..L..] .....

....L....L....I....._ ................................ :.....L.../..._ ....

....L..LL_ .........Pi4...! ........i-il-i ....

ilii Jill ill!

_.00 1_.00 2 ).00

C_

(:3

C)

OHRMR SRVO08 ..... SRVI 10

,] i i_ '','!! !r i _ .-"r;, : _ :r,'T r"_[ _ i [ 'r"_ ........."_- ........i bi_ ........H H ..........i........!4 ..............Hi ..........i Hi .....
.... _.....i....._..--.i ......... ;.....b....J...--_ .......... i-....i-...._....._ .......... i....._....;...._ .......... i...., j.-.,.i.... 4 .......... i....4..._....4 .....

c;O 0 q. O0 .00 6 rl.00 1
TIME- SECS.

...._...._,,..._.....i........._...._....i...._........i.....i....._...4..... _ggil_!!_ ....!"'"_''i'""_ .......i'""k'"k ! 'r _"'i' ' _'4
.... !ill ....

_ _gi_ ........ =: ..................
.... i..,.,L,..i.....i ......... _...._.-..;...,._ ........ L....L...,_....L ......... L...,_,,,.L...._ ......... ;,.,..L....L...J .......... L.,.._...,.;...,,_ ......... _...._.,..L..._ ......... L...._...,I...,._ ........ i.....;,..,,_...._ .......... L...L,...L...] .....

........ii i _ : : = :.... i ! [ [ ,! i !_: : : _ _ _ _ _ _ _ _ _ _ _ _ i _ _ _ _ _ i ! ....

........ ....._...._.,.._....._ ....

.................................................:' = : ' _ _ i ! i _ L_, i i i i ! i i i::;:T=::: .... _""_'""_'"'_ ........ _"_'"; .......... i..-.._....._...._ ......... _...,_...._.-..-_ ......... _...,;..-..;.-.-._...._...._...,-;----_.-.._ .....

..... !"'"_""_'""_ ......... ? , . .

....i'"'k"'i"" _...............................__'" _""_.....
....._....._,..._..,.._......... _.....p..._.,..._........._...._....._....._.....

Z.O0 B.O0 2 3. O0

g

%

OHM. MR SRVO08 SRVI 1 0

.... _'-," i",.'i'.--.i.--.._ ..,,i-'.,.i-...'F,..._-"

....P!iitLiii

ilii
.... _,...f...._,...._...

ii!!

....!"'t"i"'";.....
,00 2,00

....___, .........__*_ ..........iii_[ .........iiii ..........__'' .........'_"_ .......'___,:_........r!r_'': '....

.... i.....L...L...i ......... L...-...._....._ ......... L..._.....L..._ ....
i i _ _ .... i'""_'"'"_''_"i'""_"4"'"'i'""! ......... i.--.'_-.'.._"."._ ......... ;"""'"'_""_ ..... _ _ _ _

....i......;....i.....i.....,,.i,_.../a,.._x."._-.i.i_. ........i.4.-..P.i..........L..L...;...._.........:""_'"_"-_"""_"T''r"iii!i
_..A i JT__ __ i.,

".r'VT'W_,, "TTT',r]I'i T'_''_': :'..'-'.."':,,,t _,_._,- IZ V!tl,..'T_T"]-'].-'F ] [ i ! i i

.... L.._4.....[- ........ _....4...._. 4..._ ,.4..i...4.....';. ]... i. 4...._..4 ......... _....._...11..._'....Li...4 ..4.. 4.....t...4...4-..4-..4 ........ i...4...4...4
i _ _ _ i _ ! i i i i i i i ! i i i i i i i i i i i

...._....i.........._........p,.r.,..m_.,._,t......................_........."_-._ -t ._""F.........t...................k..r-"t -'"m'..".- ............_"": " _"_.....

....pli4,!4, ii,44 IHI iHli441,Hi! .........i!H4Hii
O0 6 .00 10.1 2.00 11.00 11.00 1

TIME- SECS.
). O0

o N2RFE 5RVO08 SRV110

¢3

....._*-_ ..........H!i ........._'_ ..........L_i!- ......H'ii .........._ ........._'_ ........L--_ .........._ ........i iti ....

°"ii!_ ........._'_ ........._._ ..........[iii .........,,_ _ .,,,_ ........._-____ .........ii ........i i..............i Hi .........1i i i ,

....I "_ii .................................... L..._....L.._.....

O0 2.00 q. O0 6.00 8.00 10.00 1LO0 14.00 16.00 16.00 _.0. O0
TIME- SECS.

FIG 6.1.10 (e)



SER 760606

60R - BLRCK HRWK
FROLRE - ROLL REVERSRL, INTEGRATED FUEL CONTROL
ROLL LEFT THEN RIGHT

XR+! 5.819qqOq XB+l -3.3697050
THETRB -2.1831187 VKT 135.0032_
XNGE _1781.880 NPINTE 1.3166568
OHRHR 0. g999999 NPHER$ 99.99999_

XC+! 6.593737_ XP+!
PHIB 0. VYB
VC .5507_6E-3 NEIGHT

O
o

,-,==

I,.-,.,-

k,- .

o

THETTR SRVO08 ..... 64_,.._ s_vtto

.[LL.L.J.....

.... i..... _-.-.•".-..-,.".....

....LL.L.i .....

00

....i--..i-.-i.....i..........!...i.....bi......

....L..,.L....L....: .....

_--.÷.._-..--.!....-_i-.-_...

.... _.--.G'-.'_ '.'.i .......... i..-,_.....i---.-. _ ....

........................... L.,..'.....i...-i. ....

lti-fi,-i-i-/i ....
O0 ,00 6

....._--...!....-i.....i..........-:....._-..b..i......

' i _ i .,d _ i....,i ....

..... i.,.-._,......'..-,. _-....... i.-.,.._.,...._.,. _,...,_

.....i'""P"f'"._ ......._.....i..4..........

....."....i.....L...i....I

. O0 8_

iiiiiiiiiiiiiiiiiiiii:ill¸
....p.._....p.._....

TIME- SECS.

.....b.-b.!.._........._...._..i.--_-..._..b,.b..i.--.._....

.....!.....b.i................_'i....i..!....._......i.....i....i....

iiii )111 iiii

...._....._.....i...._........._....._....._...._........._'d'""_""_....

....!Ti--ii..........iif-i........i.......i-i.....
l.O0 1_.00 !

(6/12}

3. 2156306
-I. 5q,07037
! 6638. 000

.....b! i i....

.....iiti ......

,.oo__b.oo

BRMR SRVO08 ..... 3RVl l0

! .= _ , _ _ ! i ! _ i ! . . - -I_ i _ _ _ _ = _ • •
r":-'+_-'+.............................................._-'-.."'""..""'i-.........i-.-..i..-b-.b..:.,.l_..l_...1_......... ! ........

_ ! _ ,_ , ! _ i i i{ii i{ i'Yik'i'_ i_i 'r'{ _ _ _

.....__....____..... i.___

ilii iiii .... i_!i ........ !iii ...._ [............................_...-._..-.-i-...._ii!}.................................il}}_""b'b_....... Frr"!'i .......................... *-..b._...._iii!.........._'"_'"'_ ""_..................................._...-_-...i.--.-_.....

.oo _.oo q,oo s t.oo t_.oo __.oo
TIME- SECS.

.....,...........,..--.,.........._.-.-_.-.._....._........_.....b.--b-.-i...-_

...."-i.--.H.........._..:._....._..-._-...lii_..i...._........L..i....LL.i

1,00

|°

.J

0

%

LGMR SRVOO8 ..... SAY 110

.....b...!....-i.---.!.........._....i-...._....-i.........._.-...b..-_....-:........._....._.....i.....i........i.....L...L.,i....

_- ....L_!_,............._-_,_....,_,_....._._,...,.._,........_ _.....L..i....i...._i_i......._i!! !ii! i_ } ...............i} l........r..v.,i.....

........'"r.,...-._..........=-.-..----r..............=...-...--.r..,....--.-_..._--_-._i..--.i...i........._-.._....-_--...."......._-.---.......-
_...._-...-.:....._.......'..........i....._............_.........._.....u..i......:.........._....._....._....._........i.... i.....i.....i.....i.........._ "_" __....I.....i.....L....

, O0 , O0 q, O0 6 _. O0 1

TIME- SECS.

; i i _ i i i i i i i i

.....L..._....L...i..........L...i.....i....._..........i....._.....i....._....

.....b...b..,...--i........._.....i....-b..._..........._...._...._...._....
!iiiJiJii_ii!

.....i...-.!...'.: ,,*,i_,,_,..._..--_........_.....i....._..i....

....._...,._....L....I..........L....L...._..,.L........_,,,.L.,._.........

t.00 li. O0 I.O0

PRS SRVO08 SRVI 10

FIG 6,1.10 (f)



SER 760606

60R - BLACK HANK
FROLRE - ROLL REVERSAL,
ROLL LEFT THEN RIGHT

INTEGRRTEO FUEL CONTROL
09:33 I'//12)

XR+I 5.819q_0_
THETRB -2.1831187
XNGE _1781.880
OMAHA 0.9999999

XB+I -3.3697050 XC+t 6.593737_ XP+I
VKT I35.0032_ PH|8 O. V_B
NPINTE 1.3166568 VC .5507_6E-3 NEIGHT
NPHERS 99.99999_

3.2156306
-1.5_07037
16638.000

4_
0

X

rnC)

.=.
i ,,.-t.

i..- O_

LL

¢=,
.--+C_

"'c;

'0

DPTEt

..... +....._...+.-.._ ......... +....+....+...--+ ......... +..-..i...G....i ....
r

..... _....._...._....._-..L,.._.... _...._ ........... +...._....._ ......... , ....

.....ii",.",'"iV[ .........:..........,."+....
!I:_ a::: :

iJ[[ iiii i_ii
,00 210 _.00 6

5RVOOB _IglS, ILr SRVI 10

....i..........i'-i.........f"-'i-i'"if'"-bi"i"'_.......iiiV,"iiii ......i"i..........i..........i'"-i.........i I

...............i'-..i....._'')'"._-.!'..i..t.-f....f........-f-...t....'-............._-...... '. '..."..t.i....{-....!.... +....+..-..!. +--..! i

! +'--i I , I ) _i _,._'_ _ I _ _ _ " _ i _ _ i _ i i _ ! i
.... i.,...i,...L._= ......... l.....i...,.;............... L...i.....i .................... i....i........................_..............i........l....i...... ,+..i _ L..

_.o0 -+J: z.0o 1_.0o I
TIME- SECS.

i.oo

= TItSE 5RY008C) .....

0

o ....._....._...._...._.............-........._.........-..............+.......+,,_.._...=..._...+.....,.._ + _ ......_, _. ; ;
i i : i ! ! i i i/.. i ! _ i # _ !• o .--..i.................+-_ .........__ .............+..........+-+"I"_+.-+..........i....+...................._;_..._........_.+...._...._.....
_ + " ; : " • i ! i #i i i i ; " " + i i ;......+....,....+...+..../.+.....___.+...+....t...+ ........+...+....I...-__.I__ ........+....

(_ = i + = = ' : + + -_ + + + : + ' • : : : i_: / ' :,,,=._I_Y+ i] F. + + + + i+_+ I+ ..+I+_N/_ _ ++ tl.+l'J _.j_
_- + _#_ + + + i + + _ i _'+ + i + :-+ll r +,,+"_

- = + + I + : + _, .+'.'i_ _ _ ' i .......
.... _.....£....=....._... ' ' " ' +..i..._ .. ' ....... ,...+i.....i-....L....i ......o ..... . ...... _

u_ .....+..,..+..,,+...-..........++.+..,..+.....+.........+,.,..+,,,..,...,,,..,........i.,..+....)..,..+...,t,,..V,+...,+...,i,...L........).,)..............L,..L.,L..I.....+m i+.....r_-+-_ ....
_,oo'o :_oo _.oo ; : +'+ t !! ) , i_i i ! _ _ + _ +o.0o 12.oo 1t.o0 1

TIHE- 5EC8.

81:IVI10

ii!i iii+
....+....+....+....+..........+.....+....._.....+....

....._.--.;--.-+_.'.._ ........ i-..._-.+._.++.-( .....

.... G--+_+._..-..( ........ _...._.-.+6-..._ ....

.... L....;....._...._ ....... _ ...+_.....i....._...

,.oo ,',.?0 .oo

¢O

O

(.:3¢o

z

¢3_
c=,
¢=,

PCNGC SRVO08 ..... SRV110

iiiZ

iiii

g[gi

.....+.-..I..--++.--_.....

..... i....._....._...+! .....

,0o 2

+ _-__ ....=_ +, _M....+....._+...+.....,.-__ ......_....._....,......_..L..._........._.........,
.i_'-._.i i _ i i +_ :.]_'-i +_.._!_l_+. + I i ,

ili_ ilii itli i!ii it ......
..... i'"*'(+'"'i'""i ..... ! + + ! i ) i ) i : ! J + ! i i i i i

.... (..-..(..--+i.+...i ........ i+....i-.-..i-.... I...,+ ;.... +....+i....._,+..i ......... i..,..i-..++i.....i .......... i.....+..,..;....._ .......... i-..-.i....-i.....i. ........ i..-..i.-...i+.-.-+. .....

................. +-_...........+........_-..+,+-+.........._-+.+-+..........i-i ..........!.-+......................_,..,,V.i.,,..V--r+..(-....+,,..,_,,...i.............. i..,,.I,+...L.i..... + = _ _ _ _
.... i + + + ....

.... ....(.....(.....!.....(+.......l.....i....a++...-.........:....._.....;.,..i...L...L...i.....i.....i........._,....::.....i.....:..... _ + i +
..... _II'n'_I'I''_I ''''_ ..... + _ _ + + I i + _ : = I " ' ..I i _ I I n I _I .l.I +If...+ .......... _II' " I(' III'(' ' I''+'' I" 'I ' "' .+If ' '" _.I" n "_II " . + .....

.... : : : : ; : ........ ! ! ! _ I ! i ! +

.....+++'+').........)'+"+"+.........+-'+-+'+++++-++++!i+++,+++++'-+-'++.........+-++++...........++++'++.....+-+'+'+)++)............................................................+))) ))++
,00 _ o.oo _Z.oo _+.oo ;.oo 1.oo

TIHE- 5EC5.

¢o
o

,+--4¢o

X

t.l.t¢O
l--C)

xz'o

XNGDTE SRVO08 ..... SRVI I0

" + + ......... ) ++ i') ++) ........... "! ..... "_ :' Ii i _ _ ! ! ! ! ! ! i ! ........
.....!,.,..!..,,.P...,! .......... _,,.._.....e,...+_ .... • .......

i + + i ) + ) ) .....!""'_'"")""_.... ..............................................................._ + i + i i i !_ _'"'+"'+'""+++ + ) I ) i ii+'""+"'"+'""+.........!'""i'""f+"'!'""P'"_""_"+'P'"+':?.........._'""i'''":'r'i....t.....i!it ..........r..-r...r...+..........+.....+....+.....+........ +....-+.....+.--.+.........._" i_"t ........ +"_"!"! .........._.._..-r.+ ........._--?.+..--.+........ i.-..+.. _.-.-..........+..-r +........
+ + + + I....+.....L...L.++................................. +....+....+.............................. _.%..-i.....F-+................................................
•t( )_, .. _r , + + +

: i ! .... ! .... ; : : ! ! i i _ =- .;_ ._... _ $
.... )" +')II'_ ''_''@+'I I II)+'I'I)IIIII_'IIII!II'IIF --+_'" I'!II+ I_I+I'' _ .......... il+IIIiIII @:_I_+II4 )'III I_'4 II 4 _q+Pa_aIIIk_ ........... _ _ll'''il+' " ! ............................... "V ) V : *a? ......... :.=,i ;" ''':" +'r ........ _ ...... : ......

++)+++fill++'!++'+)....tI+:++"............ +iili i!ii ilii ilii,i _il iiii iiii ilil i_ii i!_!
..... _'I m m i. Ii.i_I.+.i _ ..... ..... _i.lm .611. k'blm'" _ ......... imI'i'_m m'Im_..m i. { .......... _a.I.I_i'ma_''I._ .... ...... +Ii+ _m'm'm+'m'' '_ ......... _' ' "'_I'Im I_Im'Ia_ ......... _ .......... _m" Im_ ............... _I.,I'_''II_ ......... ; ma , _'II.+_..ll { .......... _i' ' .m _I ,+;+'.llI ....

+ ! + ! ! ) ! + ! i + i + i i i ' + i i !. + ) + + + ) i i ,_ + + + + i i ) ; + +
,00 2.00 _&.O0 6.00 8.00 10,00 ]E.O0 Iq. O0 16.00 IB.O0 20.00

T[ME- SEC_.

FIG 6.1.10 (g)



' j ,

SER 760606

60A - BLACK HAHK

FROLRE - ROLL REVERSRL,
ROLL LEFT THEN RIGHT

i.

INTEGRRTED FUEL CONTROL

XR+I 5.819_0_ XB+I
THETRB -2.1831187 VKT
XNGE _1781.880 NPINTE
OMRHR 0.9999999 NPMERS

-3.3697050 XC÷I 6.593737_
135.0032_ PHIB O.
1.3166568 VC .5507_6E-3
99.99999_

o HFCE 5RVO08
0

..... L....L....L...._ ......... _.....L....L...._ .......... L....;....._.....L.........L...._.,...L.... i.....

'; .....H-H-tH+i ..........f-i-H--i.+i-H ....
a=_ ....H.H.i-...!..........i..-..i--..-i...--i..........i-...i-+..-:."........HHI- i

.....t...!....T,.7.._L.i ....

© :..L::._ ....i....i...i....Li_i.,i..i....!..._.;.i....V.i._
...I ..... ,_... i. ......... i i : : ! ! _ ÷ [ _ i( i r r ......,'"",'"_"'.='"i""_..............._""t...................t....

: : : : : : : : | : : : : : :
: : : : : : : : | : : : : : : : :

U,J (_, .....L....-=....L...._ .......... L...._.....L...._ ........ _....._.....L...,L ....... L....,_...._.....(. ....

,00 2,00 P,,O0 6

18/12)

XP+I 3.2156306
VTB -1.5_07037
HEIGHT 16638.000

..... G_sG SR¥110

"! i _ ] .=. i _ ! _ _ .'. _ _ _ ! ; ! _ F .'. ] ] [ _ I
.... L....'..,._....." ........ L...._..,,._....,,_ ........ ,,..," Z, .._ ....... _.,..,'....._.,.,,_, ..... _.,,,.z,.,,._.,.,.: ......... z.... _,..,.[...,._ ....

.... (ii}I___I I I......i...,.L...._ ......... i..... L....i....." '.." ........................................... =,......

.'i.i (-i-'
i;12[i;;i[;;;i:;;;i[illil]ii2];i:i::i[:::T[Tii:iii[iTilllliiiii[711i::i[i:i[:il:i:!iiTi;2_ii:[iTi:Zi:iCEi!:
) ) ) ) i i i ) i ) ) i i ! ) ) ) _ i I )

). O0 100 1
TIHE- 5EC5.

).OO

= = = - : : i : : : _ i .......... ;'"i'"'T'"'; .....

.... _-...._-....!....._........ ....L,.m.L..._....._ ......... i....._....._..,L ........ : ....L...._...._ .....

.... _....L,...L...._ ......... L....i... ._....L ........ L...._ .............. _...._.. ,,_. . _ ....::L:iiiii::i:iii:i::!:iiii:::::i:::iiii:iiii::::...... i-!-i-i........... L....L....I.....L ....

_L.OO 1

TIME- 5EC5.

.....L..L..,L...L........L,.[...[...)......

..... L...mL...._...._ .......... _....._....!..,.._ .....

.... i ....
_.00 1_.00 2 ).O0

"-r

¢=

IHMUSE 5RVIlO

:::: :::: :.::

.....r....r`".!.._È_.....rÈÈr....!....._....r....I....r.".r"T...r.i"...n.._.....n.._|....

:::: :::: :::w

.....im'tii .........H_f-_ ..........i)i"'f",....L..L..L.._

ilil ii:; Jill

,00 ,00 q,O0 6,00 8
TIME- SECS.

:::: :.::

....._.....;-...-_...._.........F-.-F.m.j....-i...........F..!..-..!..i-

i ! i i : ' : = : ' : :

iiil i!il ;ii!

_._-.".' ,'_...i..-.i .........._...._....._..i....

_.00 I_.00 I).OO 2 :).00

CLUEG SRVI IO

FIG 6.1.10 (h)



SEA 760606

60A - BLACK HANK
FROLRE - ROLL REVERSAL, INTEGRATED FUEL CONTROL
ROLL LEFT THEN RIGHT

XR+I
THETRB
XNGE
OMRMR

0

5.819_0_ XB+| -3.36g7050
-2.1831187 VKT 135.0032_
_1781,8B0 NPINTE l.BI6656B
0.9999999 NPMER5 gg. gggg9_

(9/12}

T_5MER SRVO08

 !ii !i i
,00 2,00

XC÷I 6.593737_ XP+I 3.2156306
PHIB O. VTB -1.5_07037
VC .5507_6E-3 HEIGHT 166BB.OOO

TT ! T
0 10.00 _.00 1_.00 !
TIME- SECS.

i.oo

o NDOTDC SRVOOB

....._'""T""_'"','"'_"'"i""'i'""i-'"l"'","'"_'"'i'""!..........'"_'',""'"" _ _'"'i"'"i'""" "'I""'i"'"!'""i'""!........i'""i""'_""'?.........i"'"'!'""_""_'"'I'"''""""""'""....

o ..............,....,..,.,........ ........ .....
_ _i.....L.L_ ........._....L..._.........._...._..........,..........!/ ........_....._.....,..........._ _.i...-.I .........._....._.._../_....._...._....._...._....._.....,.....1.-.._..--_....*..._....

o ........................... _'": .................... ;"; ......... _.......... :"":'"'F': ......... =......... ;_ ........ F'"F'",'""f'"'I'"F'"'!'""!""; .......... ;""'C'";'"'T ........ _'"'_'"'_'"': ......... _'"'_'"_ ....... !

I
_0 O0 O0 .OO .OO g _.00 1_.00 1 B.O0 2_.00

TIME- SECS,

RGR I N

....i.....i.....i.....i........i.....L...L....i....'....L...L...I.....i.....

....L....L...i.....i........i.....L...L...i........L...L...;.....I.....

....i....._................._.............._.........i.....;.....i.....i.....
• • i _ I i

,..,u'= i i i ! _ i i i i ....

_: ......... i..................._.................._.....L...I..--._....
l : . : = : i : !

•....L..L..L....i..........i.....L...i.....i........_.....;......!.....!....

,OO 2,00 _.,O0 6

SRVOD8

....L.._.....;...._.....

.... i.....l.....i....i .....

ili, i

....L.,..I.,,,J.,,.,:, .....

...i...i ...L._....

....iT i i .....

;iii i_)"i l!il i!!! i!ii/ii_i

..... i.....i.....i....i.....[-..i.....i....i.....if .......... i... i.....i.....i .......... i,....i....L.,.i....i...._....i..-i....,i .........f i......... i.....i .....

..... L,.i...-i .,..i ......... i..,,,i.....i,..,i ......... I.,..._...,L...I .......... i..,..i...,.i....,i .......... L...I....._..,,_ ........ L..; .......... i .....

........................................i................................................................._...........I'"_.........?"tL_ .....

i i i i ! i i _ I _ i i i i i i i i !.i i ! ! _ i

.........L.......... i.........L ..........L.........i....i........._.........:.....L.........i..........;.....i........i.....;....i.....i.....

!.00 ILO0 ii.00 I
TIME- BECS.

I, O0

CLUEG SRVO08

......L.._.....!.....!..........i.....i.-.-.!.-...i..........F...i..-._...-.!.........t _ '_" ''!i ........_ ..i...._..................li ti..................._..............._....... t'"'S'"'h"'_'""t""_'""_..........._.............._""i"_ ....coo, _.. i " L...... _ .........._........._.....i.....i................i...i....._....;.........;.....;...._..;.........i.........._.............i.-..+--._.........,....._.....i...-.i-...-;...+.........i...-+........[......................
uJ° i i ! / / i / _ _ I _ / I ; t : ! :

i ! i i i ; i ! } } ! i i ! [ ; _ _ ..... : , !. i. ; ' _....:..i

.:_'"'T'T'"TT"I'_ i " i I i ! i i _ _ : i ! I i i i i I ; i _ _ " _ _ : I _ _ _ -: : :
'o'.o'o' '2 _Loo _.oo e.oo _o.oo _.oo _oo _.oo _.oo

TIME- 5ECS.
oo

FIG 6.1.10 (i)



SER 760606

60R - BLRCK HRWK 09:33 II1/.i
FROLRE - ROLL REVERSRL. I NTEGRRTEO FUEL CONTROL _ .
ROLL LEFT THEN RIGHT

i

XR+I 5.819_0_ X8+1 -3.3697050 XC+I 6.593737_ XP+I 3.215630 =
THETR8 -2.1831t87 VKT t35.0032¼ PHIB O. ¥¥B -1.5_070:
XNGE _1781.880 NPINTE 1.3166568 VC .5507_6E-3 HEIGHT 16638.00
OHRHR 0.9999999 NPRERS 99.99999_

NFDRND 5RV008

mro _ ._ I :_ ' i _ i j i _. ! . : • I . i _ I
.._ ....:'"t'-!"l _' ! t- _ ..... !

=o .....L.i.........i.--i

'o'.oo 2'.o_oo s'oo :b.oo 1_.oo ltt.oo 1_.oo 1_.oo 2o.oo
TIME- SECS.

o NFBG SRVO08
o

.... _'""t'"'¢'""_ .......... i'""'""i'""i .......... i.....'.....;......;. ........... _..-p.-.:....._ ....... _....._....._...._ ........ _....._.....i....._ ......... ".....;......_....;. .......... |...*._.....:,....._ ......

....;.....p...!.....,:.........._.....!.....;...,.:.........._.....p...;....,!..........p...._....;.....!........_.....!...._..._..........!......_....._...._........,:,,...;.,...!....._..... . . . .

..........................: : ' .......... : : =: iiii iiii iiiilliii_o .... _ _ _ _ _ ! i i " i i i _ _ _ i .... "'"':....
.......................... i_iil!! ii ..................................................................................

.... ....._.--.._....._....._....._....i.*..._...._....._ ........... _--*.l.,,--I...-*_ ......... _....._... -e...._...._ ...._.....:...*o_...._ ....

.... ii!i i!{i ....

"-° ii ii i i i i , ii i i_ _! i i_! i i i _ _ _ i ; , i i i i _ i i i i , _ _ _'_ , _ _ i ! !i
........ ....'....-....L.._.........'.....L...i.....i........":...._.._ _..........L...L...L...i........i....L...'...._........i.....L..L.._.........L..i.....i....._..........L...L...-....:...

"_ 'C .00 .00 6 O0 B _.00 1 2
TIME- 5EC$.

).00,

C)
o

DNPRRT 5RVO08

.... _.....L....i.....i ......... L...L....L....I.....',...L....I-..._....._ ....

.... £..,.i.....L..._ ......... _.....i....._...•._ ......... L...._.....i.....i .....

},ii?

.... _....-i.-..-g...._ ....... i....._.....L...._ ......... L...._.....i....._ .....

_*..._*..-i....._...--_ ........ _....._.--.-_...,-_........ i.....i.-.-.i...-.i .....

.....I....._........._........I L..i.....'.....i..............,...,.....,.....,...... _...._....._....._.........i.....L..i....._..........;....i....i.....;.........I '""'"" """ .........._..-._....._.---.i.........!.....i...+.--i.........,....._.-.._-..._..................................._-.-.'.....,..-..,.........,_....'..-._....;.........'.-._..........._.

.....i-...-i......_-...i-....[....!.....!-...._.....i.. , . ; : : ...........i.----i.....i....._,, , :........._.....4..i..... -.!.....t-...'....._.....;....-_.-..[....;...._....-:.....;:: . . : : . :.........._...._.....i.-.; . ._.....
" .: :. '; / i " _ _ . " " ." i . " _ ': " " -; " ! / "; ! _. " _ ; " _ -:

........., ...._....LL_........._......"....L_........_.....L_....._.........'!""lii[!ill

•_ ". { i _ i _ "; = = : : : : = :

i[ii ......._"'"_"'"".............._..................".........._...,i........._.....i..,_.....i...... i.. _..i _,.. i,..._ i.....i....... i....._....._..,,.i.....
; _ _ '- "-" : .._.....; ......... i....._.....;...-." .....

,_.,,'i _ ....,H,.,_...........,,_, ....!iii _
O0 8 _.00 12.00 !_.00 1 IB. O0 2_).00

T[HE- SECS.

1.1_I_

=z

%
.QO

DNPREF SRVO08

:::::i::::i:i::i:Ti::!!::iI:ii iiTi ........i ::!i+ii ........i:f!..........!:i .........!!iil iil i ii!i .....
....iiiilii-i_Ii!!!iiiiil[ii_ ........ii__ _i! _!ii!__ : .!:.i:::i:::

_!!_ ;_i_i:::iiii_i:!:i !i_ _ _i:_i_;_, ,,i: _
2.00 _,00 6,00 8.00 10.00 12,00 1_.00 16.00 18.00

T[HE- 5EC$.
I. O0

FIG 6.1.10 (j)



SER 760606

60A - BLACK HANK
FROLRE - ROLL REVERSRL, INTEGRRTED FUEL CONTI_OL
ROLL LEFT THEN RIGHT

XR+! 5,8t9_0_ XB+! -3.3697050 XC÷! 6.593737_ XP+!
THETRB -2.1831187 VKT 155.0032_ PHIB O. VTB
XNGE _1781.880 NPINTE 1.3166568 ¥C .5507_6E-3 HEIGHT
OMRMR 0.9999999 NPMERS 9g.9999g_

(12/1

3.21563
-1.S_07'
16638.0

r_)

rJ3

i---I

0

Z

o
0 NGDGOV SRVOO8

i.........i--.id-..ddd..........dddd.Ht..............f.d-..{.........i%.!_.id-i_-_i..fidi-i.-I..........id...............f fi-i .....
....;!ii ..........iii! ..........iJiHititl ii ¸-}i:'it;Hii! i.........!H];!iti .....

: = : : : : : : .......

= : = = , : : : : : : : :

.... .....'_','-t'".'! ......... _-'"'_"'-'_" "'_"-"I'" !"'.-1-'"-_"-"!'..._.-'.=.".._., _..._'" t _.-.._..,._...-t ......... l...,.r",._-..-._ ......... _.".-I","_'..-i ......... !'""_""_'""! .......... |'""_.""':'""_'" •

_iii ii_i iii_ iiil iili iili !i]i _i,i_ii
.oo ,_.oo 6 .oo _ _.oo _.oo _.oo

TIME- SEC5.

.....i i!i:

..... I.....L....M...L .....

.....i. _ r.4 ....

..... i.,.-.F----_-..-_ ....

..... i....._-.._.--._ .....

i!!i
.....FT-i-!-

U

g

0 NGDRCC SRVOO8

_1 = : : : l _ : : : I : : _ ! I : : : _ I _ _ _ _ I = = _ =

fiifi ifiii ti iifiiii.........lliii .....o iiii ilil ilil iiil iiii iiil

F_L:I_t_LL_+L_,,L_ ........L_ __ ;i ! !

O'"'_'"";'"'_",..__[}!iil}iii!iilj!j}iili!i}l_ii i_''''_-'''i'''''_ .......... _.-._..-.._....._ ......... _'"_'"_""i ......... i'i'"i""_ .......... i'""_ -'''_''i .....

%_oo _Loo _.oo s:oo e:oo _b.oo t
TIME- SECS.

....!' "f'"'i" ! ....

....].....]..4...L.

.....FT}-i

....._"T4T .....

.....¢...,,_....._....._ .....

Z. O0 1

!i_iliiii iill _
...._'_' ........._''_ .......i TTT .....

•__tt ....
iT-i r ....

....i i F] l !!_ '! 'l TFTi
_,0o tl_.00 _b.00 z ). O;

C)
0

rj
r.=.l
r,,o

g
:z oo

C

NGDTL SRVO08

...._"" ...........................' ''_ ..........T'T T'i ........ f'"i'_ !' I'T i F i ....r.-t r"r ..... i _ _ _ _ ! ii i i _ ; _ _ _ ................ ' FT ; I..........F ] !'i .........................................................

....._..........................L...i.....i.....i..... L..i.....i.....i....... L..i.....i.....i.........L...L..i.....i ........ L...L...L...L........._.,...i....i.....i..........i.....i...L..i ..........L...i.....i....._..........j,....i.....L.-L-

L.J....._....]]................................iiii . . . . ....,...,.....,I.i!............._-.-..;....._..-.._........i....+....J....._........._...--_....._....._..........i.....i.....i....._.........._.....,...._....._......._...._....,.--_...
j=ii i'i: i!:i _:i :_ii _ ':i = :'i',':_: _!_'

.....ffiJ ..........k_ i;-;-;:,-;;--;_ .........!-iJ-i ........iifi__'ti-t-f-Jf.J-f-f

..... i....L...i.....i, .......... L...i.....i....._! .......... _.....i.....i. ilif!i!ii,,.i....._.i ....... _..!.-.L...i...i....i..L...._iiil i!i![ili i_,..L,i..i ,,i...LLI!Ii! .... L._..._.._iii![i!i iL,.3.._.L.

..........................................................................._...................t..........!............................._................................. _...................!..........?"_ ...................._"'_ .............

.00 _.O0 t.O0 6 O 8.00 ).00 ll. O0 16.00 11.00 2_.0

TIME- SECS.

r,..)
i-,1
r._

(_9

C}
o

==.

o

oo

NGD SRVOO8

:! iilI!!il!!ii!:ii:iilii!i ii....I :i,i:ii:il
....... ..........i...............'i .............. :::::::::::::::::::::

O0 2.00 _.OO 6.00 .00 10.00 l_.O0 1_.00 16.00 lB.O0 20._
TIME- SECS.

FIG 6.1.10 (k)



SER 760606

L)
_3

t-,-I

;>
o

Z

E.t

Z

u
r.,.l

1=1
o
z

60R - BLRCK HRWK

FROLRE - ROLL REVERSRL, INTEGRRTED FUEL CONTROL
ROLL LEFT THEN RIGHT

XR+! 5.819_40_ XB+l -3.3697050
THETRB -2.1831t87 VKT 135.00324
XNGE 41781.880 NPINTE 1.3166568
OMRMR 0.9999999 NPMERS 99.999994

(12/]

0
0

oo

o_

• NGDGOV SRVOO8

i i i ! i i i ! :: ! _ i
..... !"" '_'""!'"'": ..... !""_'+"!'"'_ ...... ! "'"""":'"'! .........t !"' .:" "_"' _......L.LL...I...........L..+....+..L...L..Li..++.+L.
.....i+i+i+{-+.-++++,+,
• 00 2,00 _ ;.00 II

XC+I 6.593737_ XP÷I 3.21563
PHIB O. VTB -1.5_07
VC .550746E-3 HEIGHT 16638.0

i

0 NGDRCC 5RVOO8
0

!!!i fill i+i! iili
i i i i

o .... +"+"+ "+"' '+.......... +'+'"+'""+"'"+ .......... +" "+._'"'C" +......... ? "t'+'"t" ""t.... .....

, +++ i i +i } l i +++ ++ } +

_...?.._.t +..+....r,..p....?_....+:.....+,..++_...F.+''T'.t''''+..........+'"'+'""+"+"i...........i'""+"'"+'"++..... F'+'"'+'""i.....
•...f ....+....{.....+..........+...+.---.+,....++....

_.t++++!_+++ .....+??"it+++i+ti??i ......
o,., O0 2. O0 . O0 6 , OO

TIME-

.....,....,...._.-..,....................................................... T-..?-..7..T..,'..._.._..._ .....t---'_--.-.t..-.r.....

.....L.L.L...i........L._.....L.........Li.i..i..._....iLi........Li.ii ........i..+L..i...._+ i++_ +L++ +_++ ++j+......,.....+.....+.....++.....+++...,...+++++++.,..+_,.....;...++.....+.....+....+..........

....!-??[lii-i+l!-i??l!i!!-IF+i++ ....
] 1.00 1 |.00 23.0,

;ECS.

0
o

• ..........
.... t""!"'"!'"'+ ....

I....L....L...L..,i....

'i,+ii,

% 00 2

NGDTL SRVOO8

+ t + + t +_ i + + ++
....b....++..+b..++.........b.+.+.....+.--.++...........+..+++.L..b..+.....

+ } + i I + } + + } + + +
.... !"-+'!'-- '!'""! ......... .+'-'"_--"-!"-"" " "

i _ i i i i i i
. ._..+..L . ._,,,,.i .......... _ ..,.|.-..+i., ,._ .....

Loo s

..... ;,....+.,,, ;..,,++;....

..... +...,!..,,.!....,! .....

+ i i i

....L.+ -+;_e't'....

.....bq-_-+ ....

.....I..TT..._.....

++++ ++++ ++++
..... p,.,,p*.+,+p .............. l,+,*,p,+.,p..H+ .......... t,..,.+.+ ++.,.+,i ....

++++ ++++
:::: ::::

..... t'""!"'"!'""! .......... _'"'!"'"+'"'P ....

.....i-'!+Lfi .........._-!_--! .....
b.+.b..H.+.i..........!...+i-4..-i.....

Loo ;_.oo 1
TIME- SEC$.

...._..-.i.....+-.--.L......._...-,.....+.---.+........+--.-+-...+....+....

.... !"'"t'""_'"'+ ........ _-""+"'"="_ ....... ;'"'_""':'""_ ......... !'""+'""_"'"_ ....

..... t.....l.....t.....+ ........ i.....b..i.----i ........ +--...P-...:...-.+ ........ p..-.,....,.--., ....

:+ii

iiiiiiiiiiiiiiiiiiiiiii:iiiliiiiiiilliiii+?t iiil-iiiiiiii..i,iiiiiiiiiiiiiiiiiiiiiiiill
!.00 1 i.O0 ] }.0

0
o

!
NGD SRVO08

FIG 6.1.10 (k)


