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ABSTRACT

From a structural flight loads program on three AH-1G helicopters,

408. 2 hours of valid multichannel flight data were recorded as the heli-
copters operated from bases in Southeast Asia. Data were processed
and analyzed according to four distinct flight phases, termed mission
segments: (1) takeoff and ascent; (2) maneuver; (3) descent, flare, and
landing; and (4) st..dy state, Data are presented in the form of time

and occurrence tables, histograms, and exceedance curves. These data
indicate the time spent in the mission segments and parameter ranges;
the number of peak parameter values occurring in the rangee of the given
parameter, during each of the mission segments, and in the ranges of one
or more related parameters; and the time to reach or exceed given ma-
neuver and gust normal load factors. The data are presented in two
samples of 201. 7 hours and 206. 5 hours. These samples, identified as
Sample I and Sample Il respectively, were obtained consecutively. Sam-
ple I was recorded between August 1968 and April 1969, and Sample II
was recorded between April 1969 and November 1969. This separate
presentation is made to permit an evaluation of the validity of the 200-
hour sample as an adequate data base. The differences between the two
samples were minor, and the two samples were observed to be similar
in their distributions of flight data.
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FOREWORD

Technology Incorporated, Dayton, Ohio, prepared this report to cover
its efforts on a flight loads data program to collect, process, and ana-
lyze a 400-hour sample of valid flight data obtained from three AH-1G
helicopters operating in Southeast Asia. This program was sponsored
by the U.S. Army Aviation Materiel Laboratories, Fort Eustis, Virginia,
under Contract DAAJ02-68-C-0076, Task IF162204A14607. The project
monitor for the Army was Mr. William T. Alexander.

The prime Technology Incorporated personnel engaged in this program
were as follows: Mr. Henry C. Pender, project engineer, who directed
the installation and operation of the data recording systems; Messrs.
John F, Nash and Ronald I. Rockafellow, who directed the data process-
ing; Mr. William E. Morrin, who directed the computer programming
for the data processing; and Mr. F. Joseph Giessler, who assisted in
the data presentation and compilation.
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INTRODUCTION

For the continued Army study of helicopter operations, a multichannel
flight loads program was conducted on five AH-1G helicopters flying com-
bat missions in the Vietnam theater from July 1968 to January 1970.
During this period, 436 hours of valid in-flight data were recorded for
each of ten time-related parameters, The chosen parameters were
selected to reflect the structural loads along the three major axes in the
light of various helicopter variables. As reported in Refersnces 1
through 5, similar multichannel data were previously collected in five
programs on the UH-1B, CH-54A, and CH-47A helicopters. Of these
programs, three—one for each model —were conducted under test and
training conditions, and two—each for the CH-47A model—were con-
ducted under combat conditions.

The AH-1G "Huey Cobra' helicopter is a highly maneuverable, high-
speed gun ship. Deployed as a ground-support weapons platform, the
AH-1G has a controllable nose turret and two external store pylons. The
nose turret contains a 7. 67-mm minigun and a 40-mm grenade launcher,
and each of the pylons carries such armament as the XM-159C, XM-157,
XM-18, and XM-159., The crew consists of a pilot and a copilot/gunner.
To illustrate the general configuration of the AH-1G, Figure |l presents a
photo and a multiview drawing of this helicopter model. In addition, this
figure contains basic data identifying some of the aircraft operational
characteristics and limitations.

The oscillograph type of recording system was employed to measure the
following ten in-flight variables: airspeed; altitude; normal, lateral, and
longitudinal acceleration at the aircraft's center of gravity; outside air
temperature; rotor rpm; collective pitch stick position; longitudinal cyclic
pitch stick position; and engine torque—all related in time. Field per-
sonnel logged additional information to permit the computer processing

of the in-flight recordings. Such supplementary data consisted of time,
fuel, and armament at takeoff and landing; base pressure and temperature
at takeoff; mission type; and aircraft configuration. The data processing
derived additional parameters: specifically, the instantaneous weight,

the rotor tip speed ratio, and the ratio of the thrust coefficient to the
rotor solidity. In addition, for the more meaningful interpretation of all
parameters, the data for each flight were divided into four phases, called
mission segments: (1) takeoff and ascent; (2) maneuver; (3) descent,
flare, and landing; and (4) steady state.

All previous helicopter flight loads programs, such as those reported in
References 1 through 5, were designed to collect 200 hours of valid in-
flight data, The AH-1G program, however, sought the collection of 400




Summary of AH-1G Characteristics and Limitations

Characteristics:

disc area
rotor solidity
airfoil section
wing area
engine

des. max. gross wt. 9500 1b

empty weight

Figure 1.

1520 sq ft normal rate power 1250 hp
0.0652 takeoff power 1400 hp
9-1/3T special symmetrical usable power (trans-
28.2 sq ft mission limit) 1100 hp
Lycoming T53-L-13 usable power/des. max.

gross wt. 0.116
5382 1b max. airspeed (1100 hp) 158 kt

max. allowable airspeed 190 kt

Photo and Multiview Drawing of AH-1G Helicopter.



hours to be chronologically separated into two data sets of 200 hours each.

Tte two data sets were planned to make comparisons that would test the
validity of 200 hours as an adequate data sample. Accordingly, the valid
2': hours collected between August 1968 and April 1969 comprised the
i+ st set, and the valid 206 hours recorded from April 1969 to November
1969 made up the second set.

The objective of the AH-1G program, therefore, was twofold: (1) to pre-
sent comprehensive flight loads data on the current operation of this
helicopter model in the combat environment of Vietnam, and (2) to test
the validity of the 200 hours as an adequate data sample.

This report describes the aircraft instrumentation and the recording sys-
tem, details the data collection, defines the recorded and derived param-
eters, outlines the data processing and quality control, explains the data
computations, and finally presents and analyzes the processed data. Both
sets of data were treated separately, and the results are presented as
histograms of the percentages of time within various parameter ranges;
as ""exceedance' curves, that is, curves of the number of flight hours
required for a parameter to reach or exceed given levels; as tables of
time distributed among the coincident ranges of two or more parameters;
and as tables of peak frequencies in the coincident ranges of the peaking
parameter and other variables.




AIRCRAFT INSTRUMENTATION

At the Southeast Asia facility of the Army's 334th Aviation Company, an
oscillographic recording system was initially installed in each of three
AH-1G helicopters, identified by serial Nos. 67-15546, 67-15538, and
67-15562, The subsequent loss of two of these aircraft in combat neces-
sitated the installation of similar recording systems in two additional
AH-1G's (serial Nos. 67-15694 and 68-15612).

After each selected helicopter was equipped with the Class A provisions
to accommodate its recording system, the components were installed as
follows: A Century Model 409B oscillographic recorder to measure all
tea in-flight parameters was positioned on a shelf behind the pilot's seat,
and a Technology Incorporated Model 49776 bridge control unit to regu-
late the voltage signals from the various transducers was mounted on top
of the recorder.

To derive airspeed, a Statham Model PT.96TC-1-350 (+ 0. 5 psid) pres-
sure transducer was employed to measure the dynamic pressure. To
derive pressure altitude, a Statham Model P96-15-350" (0 to 15 psia)pres-
sure transducer was employed to measure the absolute atmospheric pres-
sure. Both transducers were mounted below the pilot's instrument panel
and connected to the aircraft's pitot-static system.

For the three linear acceleration measurements, two Kistler Model 303B
servo accelerometers were employed to sense the lateral and the longi-
tudinal acczlerations; a Statham Model C-3-350 accelerometer was em-
ployed to sense the vertical acceleration. All accelerometers were
mounted beneath the transmission assembly as close as possible to the
helicopter's center of gravity.

A frequency-to-voltage converter and associated circuitry were incorpo-
rated in the recording system to measure the rotor rpm by sensing the
frequency of the rotor tachometer generator. The output signal from
the generator was acquired from a terminal board behind the pilot's
instrument panel.

A Minco Model S6B resistance thermal ribbon, used to measure the out-
side air temperature, was installed near Fuselage Station 200.

Two Lockheed Electruonics Co. Model WR-8-15B position transducers
were employed to sense the stick positions of the collective pitch and the
longitudinal cyclic pitch controls. Both transducers were installed




beneath the transmission assembly and connected to each of the stick
control tubes.

To measure the engine torque pressure, a Rahm Model PT 71-2 (0 to
100 psid) pressure transducer was installed in the engine compartment
and then connected in parallel with the helicopter's torque pressure
transmitter,

The block diagram in Figure 2 illustrates the functional integration of the
components comprising the recording system.
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Figure 2. Block Diagram of AH-1G Instrumentation System,
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OSCILLOGRAPHIC RECORDER

The Century Model 409B recorder with fourteen data channels, each capa-
able of recording a dynamic or a static parameter on a 3-5/8-inch-wide
photo-sensitive paper, was employed in this program because of its in-
herent design to withstand severe shock and vibration and extreme envi-
ronmental conditions. Inthis program, ten channels were used to record
the in-flight variables. Of the remaining four channels, one was used to
monitor the voltage supply, another was employed to delineate a time
pattern reflecting a l-minute cycling, and the last two were used to trace
constant lines for measurement references.

In this program the recording system operated from two types of power
supplied by the helicopter: 110 v, 400 Hz ac, which after rectification
was used in the special frequency-to-voltage circuit to measure the rotor
rpm, and 28 vdc, which was used for all other operations. The record-
ing system was normally operative when the helicopter power was on,
However, the pilot could stop the recorder when extensive ground oper-
ation was anticipated and then restart it upon the resumption of flight.
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DATA COLLECTION

During the data collection period from July 1968 to January 1970, 1206
hours of in-flight data were recorded. Of these hours, 436 were valid;
and 408 in two sets of 202 and 206 hours were processed for the data
presentation in this report. Some of the discrepancies causing the 770
hours of invalid data were erratic trace deflections, no trace deflection,
insufficient trace deflection, malfunction of the oscillogram drive motor,
bad galvanometer, and no supplemental flight data. When developing the
oscillogram and observing such discrepancies, the field technician was
aware of the cause of most of the malfunctions and took remedial action
as soon as possible. Much of the flying time could not be recorded be-
cause of extended helicopter operations away from the home base which
precluded changing the oscillograph magazines. In addition, severe
helicopter operations at times resulted in damage to some of the accel-
erometers and outside-air-temperature sensors. Occasionally, mal-
functions in the helicopter system prevented the recording of the
parameters intended to monitor the helicopter's mechanical operation,
notably rotor rpm and engine torque.

After each recorded flight, the field technician, aided by the pilot, filled
out a special form to log the supplemental data needed to process the
oscillogram data. Such additional information included the flight date;
helicopter configuration; mission type; airspeed and rotor rpm at check
points; takeoff elevation, atmospheric pressure, and temperature; and
at both takeoff and landing, the base, time, fuel, and armament weight.
In addition, the field technician logged the serial number for each trans-
ducer to permit correlating the calibration data with the recorded data
during the final data processing.
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DATA DEFINITIONS

RECORDED PARAMETERS

The ten in-flight parameters recorded on the oscillograms against a

time base consisted of (1) altitude, (2) airspeed, (3) outside air temper-
ature, (4) vertical acceleration, (5) lateral acceleration, (6) longitudinal
acceleration, (7) rotor rpm, (8) engine torque pressure, (9) longitudinal
cyclic pitch control stick position, and (10) collective pitch control stick
position. For each of these parameters, Table I lists the ranges selec-
ted to study the parameter relationships most practically and significantly.

With the assumption of a standard atmosphere prevailing during the data
recording, the altitude and airspeed trace measurements, proportional
to the static pressure and the pitot-static pressure differential, respec-
tively, were converted from pressure units to the conventional pressure
altitude and indicated airspeed units. The outside air temperature was
then used to convert pressure altitude to density altitude, the derived
form of the altitude expressed in the final data. Of the remaining param-
eters, acceleration is represented as a load factor, engine torque as a
torque pressure, and the control stick positions as percentages of full
deflection with both the full-forward position of the cyclic pitch stick and
the full-down position of the collective pitch stick being zero percent.

COMPUTED PARAMETERS

From the fuel and armament at takeoff and landing, as logged on the
supplemental data sheets, the gross weight was computed for the start
and end of each flight. A constant rate of fuel consumption was assumed
to obtain an average weight-loss rate that was used to compute the instan-
taneous gross weight. Weight losses because of armament drops were
introduced at the times noted on the supplemental data sheets.

For each data reading point, two derived parameters were added to the
data bank: (1) the rotor tip speed ratio, and (2) the ratio of the thrust
coefficient to the rotor solidity.

The rotor tip speed ratio, 4, was computed by

A\

M=

QR

airspeed, ft/sec
rotor angular velocity, rad/sec
rotor radius, ft

where \'A
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And the ratio of thrust cocfficient to the rotor solidity, thatis, C/~,
was computed by

where Cq = thrust coefficient
W = gross weight, lb (instantaneous
p = air density at altitude, slugs/ft
~ = rotor solidity

MISSION SEGMENTS

For the more meaningful analysis of the helicopter performance and
loads, the data for each flight were separated into four mission segments:
(1) takeoff and ascent; (2) maneuver; (3) descent, flare, and landing; and
(4) steady state. The first three segments are the transient, or unsteady,
regimes of flight and were distinguished from the steady-state segment
by the variation in the stick position, airspeed, and altitude traces. The
segments were identified and defined as follows: Mission Segment 1
(takeoff and ascent) included both the takeoff and climb to the initial
cruise altitude and all other unsteady ascents to other altitudes. Mis-
sion Segment 2 (maneuver) included all weapons passes and those altitude
changes not appearing in Segments 1 or 3, Mission Segment 3 (descent,
flare, and landing) included the unsteady part of flare and landing and all
other unsteady descents. Mission Segment 4 (steady state) included
cruise, hover, steady ascent (after the initial climb), and steady descent.
Flare and landing initiated from hover was included in Mission Segment 4.
Such steady-state parts were evidenced by minimal fluctuation of the

stick position traces about mean values and the constancy or smooth
change of the airspeed and altitude traces.
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DATA PROCESSING

DATA EDITING

Each oscillogram is examined by the data processing editors for evidence
of any instrumentation anomaly such as a missing trace, improper sensi-
tivity, etc. Any record discovered as faulty is classified as malfunction
data and is not processed. The editors then time all acceptable records

and identify the bounds for the four mission segments in each flight.

After demarcating the flights into mission segments, the editors mark
the traces as follows to govern the data reading. The normal acceler-
ation trace was marked wherever a peak met the following two conditions:
(1) the peak fell outside prescribed threshold levels (+ 0.2g about the 1.0g
mean), and (2) the peak had a rise and fall (or fall and rise) that were
each 50 percent of the peak value or 0.2g, whichever was greater. Al-
though the prescribed thresholds were 0.8 and 1.2g, the editors used
levels of 0.84 and 1. 16g to ensure the inclusion of all valid peaks. How-
ever, any of the peaks read within the fixed threshold levels of 0.8 and
1.2g were eliminated during the computer processing. In addition, the
editors identified each selected peak as being maneuver- or gust-induced.
To determine whether a peak was induced by a maneuver or a gust, the
editors noted the behavior of the stick position traces. Whenever the
peak was the result of maneuvering, one or both of the stick traces would
always deflect just before and in the same sense as the peak. Ascertain-
ing that a peak was gust induced was difficult because of the very high
activity of the control sticks. Ascertaining the gust-induced peaks re-
quired either that both stick position traces be steady or that any move-
ment of these traces just before the peak be in the sense opposite that

of the peak.

The editors marked primary peaks on the lateral and longitudinal accel-
eration traces wherever they deflected outside the prescribed threshold
of £+ 0.1g. These peaks were not identified as being maneuver- or gust-
induced. As before, to ensure inclusion of all valid peaks, the editors
used levels of + 0.097g in lieu of the + 0.1g. Again, however, any peaks
read within the prescribed threshold of + 0. 1g were eliminated during the

computer processing.

In treating the two stick position traces, the editors marked those peaks
whose rise or fall was 10 percent of the full stick travel and at least 10
percent from the normal value. Each normal value depended on the
mission segment. For the steady-state mission segment, the normal
values were the steady values of the stick positions just before and after
the peak. For the three transient mission segments (where no ""steady"
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stick positions prevailed), an arbitrary set of normal values was chosen
to approximate the stick positions during hover. The selected values are
listed by aircraft serial number in Table II.

TABLE II. CONTROL STICK NORMAL VALUES USED DURING
TRANSIENT MISSION SEGMENTS

Longitudinal Collective
Aircraft Cyclic Normal Normal
Serial No. (%) (%)
67-15562 59.5 41.3
67-15538 58. 4 43,5
67-15694 54.6 36.6

In each of the three transient mission segments, all traces except those
for the stick positions were marked when the acceleration or stick posi-
tion traces peaked. During all mission segments, however, all traces
except that for acceleration were marked at critical points to permit an
adequate representation of the parameters. At the peaks of normal
acceleration, n;, the corresponding values of longitudinal acceleration,
ny, and lateral acceleration, ny, were read. At the peaks of ny and ny,
the corresponding values of n, and cyclic stick position were read.

The peak values of the three linear accelerations were measured from
normal positions of the respective traces. For both the vertical accel-
eration, nz, and the lateral acceleration, Ny, the normal position was
defined when the helicopter was at rest. For the longitudinal acceler-
ation, ny, the normal position was defined when the helicopter cruised
at a 90-knot airspeed. The positive sense of the longitudinal load factor,
ny, is acceleration forward, and the positive sense of the lateral load
factor, ny, is acceleration to the right.

DATA READING AND QUALITY CONTROL

All data points selected during the editing were measured on semiauto-
matic oscillogram readers which transcribed the measurements directly
to punched cards. When all data were extracted from a flight, a print-
out of the cards was given to the Quality Control Section for preliminary
data checking. Using standard quality control techniques, this section
manually remeasured random points comprising an adegquate sample and
compared the measurements with those produced by the semiautomatic
readers. The differences obtained between the two sets of readings were

13




used to establish the mean and standard deviations as a control of the

desired reading accuracy. The flights whose measurements did not meet

the accuracy standard so established were rercad by the semiautomatic

readers. In addition to obtaining accurate values, this procedure ensured

a uniform interpretation and mecsurement of the traces.

When all data had been processed, the mean and standard deviations were

calculated for the entire data sample. Assuming a normal distribution
of reading errors, 99. 7 percent of the readings should be within three
standard deviations of the true values. Based on average calibration

values, Table IIIl shows the three standard deviation for each parameter.

TABLE III. DATA READING VARIATIONS BY PARAMETER

Parameter 3~ Variation
Altitude + 224 ft (at 1000 ft)
Airspeed + 2.2 kt (at 120 kt)
ny + 0.032g

ny + 0.032¢g

nz + 0.038g

OAT + 0.84°F

Rotor rpm + 4.4 rpm

Engine Torque + 1.9 psi
Collective Pitch + 3.0%

Cyclic Pitch + 3.6%

DATA COMPUTATIONS

The load factor, n,, for each normal acceleration peak was measured
directly from the oscillogram trace. However, to present load factors
for positive and negative peaks conveniently, an incremental normal
load factor, An,, was derived from each n, value by using the relation-

ship
An, = n, - 1.0

The following equation (see Reference 6) was used to compute density
altitude, since this parameter is normally used in describing helicopter

performance:

/___518.4 P \0- 2351
} = - : é, !
hy = 145,300 1 - £ 35,92 (OAT 1 460) / y
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used to establish the mean and standard deviations as a control of the
desired reading accuracy. The flights whose measurements did not meet
the accuracy standard so established were reread by the semiautomatic
readers. In addition to obtaining accurate values, this procedure ensured
a uniform interpretation and measurement of the traces.

When all data had been processed, the mean and standard deviations were
calculated for the entire data sample. Assuming a normal distribution
of reading errors, 99. 7 percent of the readings should be within three
standard deviations of the true values. Based on average calibration
values, Table [II shows the three standard deviation for each parameter. »‘-
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DATA COMPUTATIONS

The load factor, n,, for each normal acceleration peak was measured
directly from the oscillogram trace. However, to present load factors
for positive and negative peaks conveniently, an incremental normal
load factor, An,, was derived from each n, value by using the relation-

ship
An, = n, - 1.0

The following equation (see Reference 6) was used to compute density
altitude, since this parameter is normally used in describing helicopter

performance:
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Since the instrument installation correction to derive the calibrated air-
speed was judged to be negligible, only indicated airspeeds were con-
sidered. Rotor rpm and outside air temperature were computed by
applying linear calibrations to the trace measurements. With the dis-
placements of the stick position traces representing the deflections of
the longitudinal cyclic stick from the full-forward position and the deflec-
tions of the collective stick from the full-down position, the respective
stick positions were computed from the trace measurements in units of
percent of full deflection. By an approximate differentiation of the alti-
tude trace, the rate of climb was computed continuously during each
segment., At the same time that the rate of climb was computed, the
""longitudinal acceleration, ' or rate of change of airspeed, was derived
by an approximate differentiation of the airspeed trace.
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DATA PRESENTATION

As discussed in the Introduction, 408 of the 436 valid data hours were
separated chronologically into two data sets of about 200 hours each to
test the validity of 200 hours as an adequate data sample. Accordingly,
the first 202 hours recorded by April 1969 made up the first set and was
identified as Sample I, and the remaining 206 hours collected through the
rest of the recording period constituted the second set and was termed

Sample II.

The data presented in this report consist of two types of figures and two
types of tables. The two graphic types are histograms of the percentages
of time within various parameter ranges and plots of the time in hours to
reach or exceed given levels of the incremental vertical load factor, Anj.
For convenience, these plots have been called '"exceedance curves."

The two tabular types are flight time distributed among the coincident
ranges of two or more parameters, and the vertical acceleration peak
frequencies distributed among the ranges of the vertical load factor, n,,
and the coincident ranges of other variables.

DISCUSSION OF FIGURES

All graphs depicting the results from the two data samples are shown
in Figures 3 through 28. The graphic representations for Samples I
and II are presented consecutively.

For the direct comparison of the flight time spent in the mission seg-
ments, Figures 3 and 4 show histograms for the percentage of total
flight time spent in each mission segment, and Figures 5 and 6 show
histograms for the percentage of flight time in each gross weight range
spent in each mission segment. The comparison of the two data sam-
ples in Figures 3 and 4 indicates that most of the larger percentage for
the maneuver segment in Sample I is offset by the larger percentage for
the steady-state segment in Sample II. This difference is attributed to
the Sample II flights being generally longer than the Sample I flights,
since the Sample I flights averaged 1. 12 hours and the Sample II flights
1. 42 hours. In general, however, the two data samples compare closely.

The favorable comparison of the two sets of percentages is further evi-
denced by the contrast of these percentages with those previously pre-
sented as a guide for the expected distribution of the AH-1G flight time
among the four Vietnam mission segments. In the given order of the mis-
sion segments, data extracted from the usage projections of the Bell Heli-
copter Company give the following distribution: ascent, 6.5%; maneuver,
27.4%: descent, 2. 0%; and steady state, 63.1%. The largest discrepancies
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in the comparison of these percentages with those in the data samples are
in the maneuver and the steady-state segments. These differences are
ascribed to the fact that the anticipated sustained cruise to and from the
target area was highe~ than that actually measured in the data of most of
the flights. The actual combat data revealed that the AH-1G's, while en-~
route to and from the iarget areas, frequently left cruise altitudes with
abrupt ascents and descents for apparent searches of enemy activity.
Some of these departures were weaponpasses; others were sufficiently pro-
nouncedinparameter changestobe alsoclassifiedinthemaneuver segment.

Figures 7 through 20 present histograms of the percentage of time spent
in the parameter ranges during each mission segment. Figures 7 and 8 '
for gross weight show that almost all the time in each data sample was
spent between 8, 000 and 10, 000 pounds. The comparison of the two data
samples shows that the Sample I data have more time in the 9, 000- to

10, 000-pound range than the Sample II data. This difference is attri-
buted to the shorter flights of Sample I. Since most of the flights took
off at maximum weight, the shorter flights would, of course, result in

a greater percentage of time at the higher weights.

Two armament configurations, known as the light Hog and the heavy Scout,
prevailed in most flights. The takeoff weight of the light Hog with two
XM-159C's and two XM-157's varied from 9187 to 9410 pounds, and that
of the heavy Scout with two XM-18's and two XM-159's ranged from 9299
to 9522 pounds. These weights varied because of the various mission con-
figuration and fuel combinations. For example, some flights took off with
1400 pounds of fuel instead of the normal 1200 pounds.

The rotor rpm distribution in Figures 9 and 10 show that more than 95
percent of the time in both data samples was flown between 310 and 325
rpm with the normal steady value being between 315 and 318. A very
small amount of time was recorded in the 340- to 355-rpm range during
the maneuver segment. All such recordings occurred during weapon
pass descents, The highest value of 351 rpm was recorded during a
descent which appeared to approach an autorotation. Rotor rpm limits
are 294 to 324 rpm for continuous operation and 339 rpm maximum

for autorotation.

Figures 11 and 12 indicate that most of the AH-1G flight time was spent
within the 2000- to 5000-foot density altitude range for all four mission
segments. These figures also indicate a small amount of time above
10, 000 feet and none above 15,000 feet. The higher percentage of time
above 2000 feet in the Sample II data is attributed to two factors: (1)
the longer Sample II flights with a greater part of the flight at the higher
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cruise altitudes, and (2) the greater number of Sample II flights during
the summer months when the temperatures averaged slightly higher than
those during the rest of the year, thereby accounting for the higher den-
sity altitude.

In the breakdown of the mission segment time by the percentage in the
ranges of outside air temperature, Figures 13 and 14 show that the range
of 70° to 80°F dominated in the Sample [ data but that the range of 80°

to 90°F generally prevailed in the Sample II data. As discussed in the
previous paragraph, the higher temperatures inthe Sample II data con-
tributed to the higher density altitudes in these data.

Figures 15 and 16 show that most of the time in climbs and descents was
spent in the range of + 300-foot-per-minute altitude changes. Of par-
ticular note is the close correlation between the percentages in the corre-
sponding mission segments of the two data samples. Such correlation
indicates that pilot operating procedures remained uniform throughout

the recording period.

Figures 17 and 18 show the percentage of flight time spent in each engine
torque range of each mission segment. Most of the time was spent at
torques between 20 and 50 psi, a small amount of time above 60 pei, and
none above 70 psi. The greater percentage of time of the Sample II data
in the higher torque ranges during the steady-state segment is attributed
to the higher density altitudes in these data. The maximum continuous
torque limit is 50 psi.

For the airspeed study, Figures 19 and 20 show both data samples with
nearly two-thirds of the flight time in the 80- to 120-knot range, the
normal operational range for the AH-1G. Only the descent and maneuver
segments in both data samples had any time recorded at airspeeds above
150 knots. The maximum airspeed attained in the Sample I data was 185
knots and that in the Sample II data was 183 knots. The first occurred at
an altitude of 5300 feet and a gross weight of 7546 pounds as the aircraft
was pulling out of a descent at 5000 feet per minute; the second occurred
at an altitude of 3447 feet and a gross weight of 8763 pounds as the air-
craft was performing a weapons pass. In general, the airspeed during
weapons passes ranged between 115 and 130 knots. The maximum allow-
able airspeed is 190 knots.

Figures 21 through 24 present exceedance curves of the time to reach or
exceed given incremental normal load factor levels. For both positive
and negative peaks, Figures 21 and 22 show the exceedance curves for
each mission segment, and Figures 23 and 24 do the same for each gross
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weight range. The curves for the respective mission segments and
weight ranges do not deviate from expected patterns, and the comparison
of the corresponding curves in the two data samples indicates a reason-
able agreement. The composite curves for the two data samples in Fig-
ures 21 and 22 are in close agreement for the positive peaks up to 0.8
An,; thereafter, the Sample I curve evidences higher frequencies to indi-
cate that the load factor spectrum for the Sample | data is more severe
at the higher An, levels,

For the practical illustration of the relationship between maneuver load
factor peaks, n,, andtip speed ratio, y, Figures 25 and 26 represent the
frequency of such peaks in coincident normal load factor and tip speed
ratio ranges by first giving a range-symbol plot and then an actual num-
ber tabulation of the frequencies. That both data samples have the great-
est concentration centered on the combined ranges of 1.2 to 1. 3 normal
load factor and 0.15to 0.20 tip speed ratio is stressed by the solid sym-
bols in the range-symbol plot. Again, the two data samples are in close
agreement.

Figures 27 and 28 present, for both positive and negative peaks, exceed-
ance curves of the time to reach or exceed given incremental normal
load factor levels. Although the comparison of the two data samples
indicates that the gust loads in the Sample II data are considerably more
severe than those in the Sample I data, no definitive conclusions should
be drawn because the extensive maneuvering of the helicopters made it
difficult to distinguish the maneuver-induced peaks from the gust-induced
ones in the oscillogram recordings.

DISCUSSION OF TABLES

All final computer printouts resulting from the processing of the 408
hours of valid data are presented in Tables IV through XXXVIII for the
Sample I data, and Tables XXXIX through LXXIII for the Sample II data.
All times in these tables were rounded off to the nearest tenth of a min-
ute, Therefore, the "TOTAL'" time and the individual times in each
table are accurate to within 0. 05 minute. However, since the individual
times comprising the respective totals were surnmed before the totals
were rounded off, the sum of individual times may differ from the corre-
sponding printed total time by some tenths of a minute. Any time between
0 and up to but not including 0. 05 minute was printed as "'0.0", and no
time measured was printed as "'0.'. Tables having neither points nor
time were not printed.
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Table headings are arranged so that the first-mentioned variable refers
to the horizontal ranges at the top of the table and the second-mentioned
variable refers to the vertical ranges at the left of the table. Where a
third or a fourth variable is given, it is followed by its range in the head-
ing. As an example, the heading "MINUTES FOR ALTITUDE VS AIR-
SPEED BY WEIGHT 6000 BY MISSION SEG. ASCENT" indicates the time
spent in coincident ranges of altitude and airspeed at a weight between
6000 and 7000 pounds during the ascent mission segment. All printed
range values are the lower limits,

Tables IV through VIII for Sample I and Tables XXXIX through XLIII for
Sample II give the flight time recorded in the coincident ranges of the
various variables. In the tables containing engine torque data, the total
time is less than that reported for the entire program. This discrepancy
was due to the difficulty of recording valid engine torque data. Rather
than expending more time and funds to meet the requirements of 400
hours of valid engine torque data, Technology Incorporated, with the
approval of USAAVLABS, simply processed the available valid data,

Still, the final data came close to the requirement since the engine

torque data in Sample I represents 166 hours and that in Sample II,

170 hours.

| To analyze the stick position variations, Tables IX through XXII for
‘ Sample I and Tables XLIV through LVII for Sample II present the fre-
| quencies of stick position peaks in the coincident ranges of each of the

two stick positions and other variables.

1

k For the review of the normal accelerations encountered, Tables XXIII

| through XXVI for Sample I and Tables LVIII through LXI for Sample II

| present the frequencies of both the maneuver and the gust normal accel-
: eration peaks in the coincident ranges of incremental normal load factor

and other variables.

Tables XXVIII through XXXII for Sample I and Tables L¥II through LXVII
for Sample II present the frequencies of the longitudinal and lateral accel-
eration peaks in the coincident ranges of the corresponding load factor

and other variables.

: Finally, for the correlation of the accelerations along each of the three
i major axes, Tables XXIII through XXXVIII for the Sample I data and
i Tables LXVIII through LXXIII for the Sample Il data present the peak
' frequencies of each type of acceleration in the coincident ranges of the
given type of acceleration and of each of the other two types.
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SUMMARY AND CONCLUSIONS

The AH-1G program produced twofold results: (1) a set of comprehen-
sive loads and operational data defining the AH-1G performance in the
combat environment of Vietnam, and (2) evidence that 200 hours of
recorded data serves as a valid data sample. The resultant data may
be used to determine the loading spectrum for cyclic load tests on heli-
copter structures as well as to conduct a parametric fatigue analysis
and, thereby, project the safe life of each helicopter. In the compari-
son of the histograms and exceedance curves for the first 202 hours of
data (Sample I) and the second 206 hours (Sample II), not only did the
two data samples agree closely, but all discrepancies were reasonably
explained.
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Diagranm and Tabulation of Maneuver Normal Load Factor
Peaks in Ranges of Rotor Tip Speed Ratio (Sample I).
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Figure 26. Diagram and Tabulation of Maneuver Normal Load Factor
Peaks in Ranges of Rotor Tip Speed Ratio (Sample II).
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TIME TO REACH OR EXCEED-HR

10t

Ang (GUST INCREMENTAL LOAD FACTOR)

Figure 27. Exceedance Curves for Incremental Gust Normal Load
Factor Peaks, Composite (Sample I).

TIWE TO REACH OR EXCEED-HR

Ang (GUST INCREMENTAL LOAD FACTOR)

Figure 28. Exceedance Curves for Incremental Gust Normal Load
Factor Peaks, Composite (Sample II).
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TABLE IV. TIME FOR ALTITUDE VERSUS AIRSPEED BY
WEIGHT AND MISSION SEGMENT, SAMPLE 1

MINUTES FOR ALTITUDE VS AIRSPEED BY WEIGHT 6000 , BY MISSION SzGe ASCENT

LESS 1230 2)00 5000 1090C 15000 SUM

LESS o2 0.2
40 Vel 062
60 Oel %1
79 N0 0.0
a9 Ce?d NN
90 Ce3 063

109 De3 0.3
110
120
130
140
150
160
170
180
SUM 1.3 le3

MINUTES FOR ALTITUOE VS AIRSPEED BY WEIGHT 6000 , BY MISSION SEGe MANUVR

LESS 190 2000 50)0 1030C 15000 - SUM

LESS 1e2 Le?
40 lol lel
60 R Ne?
70 1e6 1.6
80 043 y 03
90 Dol 0.7
100 le6 leb
110 0e7 0e7
120 706 Deb
120 0e5 05
140
150
160
176
180
SUM 949 9.0

MINUTES FOR ALTITUCE VS AIRSPESD BY WEIGHT 6000 o AY MISSION S:Ge DESCNT
LESS 1090  2¢90 5030 10900 15000 SUM

LESS lel Ne? le8
40 Qe2 Cel 0.2
6C Ne2 0s2 Oe3
7C el Ae2 N3
80 0e2 Dot Oeb
90 Oe3 el 0%

100 Oe3 Y9 162
110 1.0 1.0
120 le2 le2
130 Oeb Qe
140 240 20
150 Do Ot
160

170

180

SUM 263 Te7 10.1
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TABLE IV - Continued

MINUTES FOR ALTITUDE VS AIRSPEED BY WEIGHT 6000 , 3Y MISSION S:G, STEADY

LESS 1000 2009 5003 10007 15000 SUM

LESS Nl Se2 Se3

4 :

60

70 v
80

90 .
190 ’
110 l
120

130

140

150

160

170

180
SumM %%l 52 543

MINUTES FOR ALTITUDE vS AIRSPEED BY WEIGHT 6030 4 AY MISSION SEG. SuM

LESS 1300 2C00 3000 17202 15907 SUM

LESS 1e2 Te3 849
40 Ne2 15 ls6
60 Oe2 lel - 1.2
70 0.1 1e8 169
89 Q0e2 O0e? 0e9
90 0e3 1ol let

100 D63 208 3.1
110 1e7 1.7
120 18 1.8
130 le1 1,1
149 209 240
150 el Ot
160 -

170

180

SUM 2eb 2343 2547

MINUTES FOR ALTITUDS VS AIRSPE:ZD BY WFIGHT 7002 , BY MISSIOM SEG, ASCENT

LESS 1000 2000 5300 10000 15000 SuM
LESS 0e6 2e3 ce9 3.8
40 1.C 1le2 262
60 3.6 Qa8 let
70 le3 le2 245 o
90 0e9 264 3
99 1.2 3.0 4,2
130 262 leé 1,6
110 Dot 1.5 1.9
120 006 Oeb
130 7
140
150
160
170
180
.. Sum (1Y) 9,9 1361 2346

52



TABLE IV - Continued

MINUTES FOR ALTITUDE VS AIRSPEED BY WEIGHT 7000 o BY MISSION ScGe MANUVR
LESS 1000 2000 5000 10000 15000 SUM

LESS D09 0.9
40 0e2 27 0e3 3.3 3.5
60 0.l Se8 09 0.2 T.0
70 201 13,0 1.0 0.7 16.8
80 Sel 3Te4 201 0.7 45,4
90 Sel 4Tel 2eb Osl 555

100 le9 27e5 6e2 0.2 35,7
110 0.1 14,1 5¢5 0.5 271
120 Yol le8 3.3 11.6
130 6e8 le3 3.1 8,2
140 Tel Deé Tel
150 3.9 De3 4e2
160 Q7 0e5 le2
170 Ce2 Je2
18C Je5 NeS
SUM 1540 17647 2306 3.0 218,43

MINUTES FOR ALTITUDE vS AIRSPEED BY WEIGHT 7000 , BY MISSION SEGe DESTNT

LESS 1920 2000 5000 12700 15000 SUM

LESS 0.9 367 3.0 Te5
40 1.0 3.8 le8 6.7
60 Ne5 3.5 le2 Se2
70 Oel 362 242 S5¢4
80 el Jeb 3.5 Tel
90 0.0 1e5 52 607

100 0.0 202 8.8 1161
110 Ol 4ol le4 Se7
120 Cel 244 2e4 Se9
136 204 266
140
150
160
170
180
SUM 3420 2840 31.9 62,8

MINUTES FOR ALTITUDE vS AIRSPEED BY WEIGHT 7300 , BY MISSION SEG. STEADY
LESS 1000 2000 5000 10200 15000 SUM

LESS Je& 6eD 2% e6 3C.0
40 le4 le&
50 58 5e9
70 1163 11,3
8Q Jet 9.7 101
90 200 1661 1801

100 6e5 2Re7 1e6 3647
110 le& 6.0 3.6 11.0
120 3.7 3e4 3.1 1001
130 %e2 207 Oel 3,0
140
150
1690
170
180
SUM Jel 20e2 10546 Be & 137.6
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MINUTES FOR ALTITUUE VS AIRSPEED BY WEIGHT 7000 » AY MISSION 5:G.

LESS
40
59
70
RO
90

139
110
123
130
140
15¢
160
170
18¢
SUM

LESS
40
60
70
80
S0

100
110
129
130
149
152
159
17C
180
va

LESS
40

70
80
S0

12¢

12y
12)

147

<
pRV]

160
170
18y
SUM

LESS
Le9
lo&
Ce5
Cel
Nel
0e2
el
0,1

‘el

Tel

MINUTES

LESS
1048
Sele
le#
1e7
2e5
Ce3
P.Q
2e2
N2
Ted

MINUTES

1

LSS
2Te%
2942
13,8
1742
14,2
Seu
lel
‘.5
"3

A -
ocC

“3.2

1000
120
Se0
4o
666
171
101
1267
6.0
6ol
0e2

T73.1

FOR ALTITUDE VS

1969
1560
12,1
549
6e3
Teb
1190
be?2
le&
leC

el

‘6.7

FOR2 ALTITUDE VS

120¢C
38.8
216,7
1884C
179,5
1977
17342
792
29,9
133
6e2
1.1
Nel

TABLE IV « Continued

2000
25,4

762
13,7
2746
5269
Tie6
6663
23,1
159
11.9

Tel

3.9

<ol

32762

2000
18,3
1565
176
14,69
4842
3649
le8
149

2e6

"8

195,6

2204
2le9
147,6
22349
359,3
517 e
514,9
392,K%
264167
12347
5245
11e9

1.8

le3

oD

1119,5 2673,3

5000

.3
0.9
le 0
201
206
T8
.1
4e9
lec
Qe
Ge3
Jde 3
Ne2
Je5
J1.9

10909

e}
Q62
Je?
T
Cel
Js2
Je5
Ce3d
el

3,0

AIRSPEZD BY

51

-

Qe NN = N
W ()N

| Saleloy

Sef
| T3]

AILSPETD BY

5000
Na3
Doy
1.7
5.-‘

10.0

11,3

13,7

12.4
le>
Je4d
V2
Jd.l

5945

1naen

‘\.l
261

262

54

15000

SUM
4243
13.9
194
3660
66,0

WFEIGHT 8000

1597

Su™
4440
35,3
3166
43.9
6244
49,7
23.1
1446

3.9

le2

357.%8

WEIGHT K252

15370

SUM
88.5
392.9
©32,.4
56 Y8
734,5%
7444
85,5
2828
138,48

SUM

8y MISSION St 5e ASCENT

AY MISSION S:5Ge MANJVR



TABLE IV - Continued

MINUTES FOR ALTITUDE VS AIRSPEED BY WEIGHT 8000 , BY MISSION SEGe DESCNT

LESS
LESS 9e2
40 Beb
50 Seb
70 beS
80 6e3
0 le8
120 346
110 Cel
125 g2
130
140
159
160
170
180
SUM 4167
MINUTES
LESS
LESS 21.8
40 3.3
60 4e5
70 4o
80 le2
90 0.9
100 4el
110 6e5
120 e3
136
140
150
160
170
180
SUM 6243
MINUTES
LESS
LESS 794
40 4669
6C 2543
m 2948
8C 2442
90 3,0
1C0 97
11¢ Q,2
120 6ed
13¢ Ne5
140
15¢C
1690
170
180
SUM  239.1

1000
2Ne8
3146
2242
26401
35,7
31.0
2145

9.6

3.5

le4

2C1.5

2000
2260
2540
2507
29,2
6067
692
bbb
4le6
22,1
99
163
o8
Dot
del

37243

5000

0.1
0.8
201
del

3601

10000

15000

SUM
52.1
6502
53,3
59,8

10247
102.0
90,3
53,3
25.9
11.3
le3

J.8

Do

J,.1

61846

FOR ALTITUDE VS AIRSPEED BY WEIGHT 8000

170
39,2
2163
3440
33,7
56e8
7069
57.8
4962
15.7

T.1

385.7

2300
39.2
12.9
29,1
788
20246
327.3
232.4
147,8
7866
2545
le2

117565

5379

362
1Je 6
19.0
23.8
1867

3.5

Qa7

79,7

13000

150n0

SuM
11062
37.5
675
12044
27142
‘41862
3168,2
222.1
103.2
33,3
102

1703.1

FOR ALTITUDE vS AIRSPEED BY WEIGHT 8300 ,

10070
113.8
279,8
25%1
24346
237.8
23601
16347

99,1

13,6

1466

lel
02

1773.4

2330
1M1e4
27169
301.3
50261
8215
% Tel
70%.1
46162
22761

R8e6

1444

beb
le7

Tel

435646

533
Ue3
24
6,9
9e2

2363

32,8

39,8

33.3
5.1
1.5
202
Oel

154,9

19309

Je.8
163
Rel

2.1

43

55

15000

SUM
294.8
530.9
584,9
784,49

1168.8
127444
917.3
572.8
271,.8
105.2
15.7

469

le7

0.l

6528,2

BY MISSION SEG.

BY MISSION SEGe

STEADY

SUM



TABLE IV - Continued

MINUTES FOR ALTITUDE VS AIRSPEED BY WEIGHT 9000 , BY MISSION ScGe ASCENT

LESS
LESS 220 &
40 8e6
60 6ol
70 4e0
a0 47
90 leé
100 le2
110 2.1
120
130
140
15C
160
170
180
SUM Y. %)
MINUTES
LESS
LESS 19.9
40 4266
60 2505
70 24e3
80 35,4
90 45,7
100 220 4
110 3.3
120 14
130 002
140
150
160
170
180
SUM 220.8
MINUTES
LESS
LESS 6ol
40 Se0
60 349
70 34
80 262
90 29
1¢0 265
112 Neld
120
130
140
150
160
170
180
SUmM 2663

1000
LYY
1945
2344
295
28,3
29.8
19,8

Sel

3.0

20242

2000
35,9
17.1
32.1
6le2
109,0
11648
79,2
5202
1408
Ce9

519.1

5000
D69
1le5
1.8
3.7
640
3o 4
loé
Dot

19.0

10000 15000 SUM
104.0

46,5

63.3
98,4
148,70
151.,3
100,6
57,9
17.8
De9

78867

FOR ALTITUDE VS AIRSPEED BY WEIGHT 9000

1003
Sel
8706
8762
837
964C
8l.8
49,7
22.1
607
4,0
1¢5
%0

2700
Tel
40,0
6743
127.0
265,1
243,5
185,9
146,1
11%.3
32,1
B8e2
le6
PeS

52566 121448

50C0

Dot
0e6
Qe?
le6
3.4
3.3
2.3
3.1
264

17.7

10390 15090 SUM
32.1
172.6
18Je6
235.8
378.2
374,46
261.1
173.9
12146
38,7
9,7

) Y

Cof

1978.9

FOR ALTITUDE VS AIRSPEED BY WEIGHT 900C .

1900
100
1663
1266
153
1766
127
5.9
601
1le9
0e2
Mol

1217

2900
Te9
97

124

1666

34,0

39,5

4147

2662

1663

11.5
3.8
1.0

22043

5009

0.9
1le7
3.8
43
22
3.5
1.1
0.1
Ne2
Oel
Deb

1845

17900 15000 SUM
24,9
31.0
29,7
37.
5765
59,5
5543
36.1
19.3
11,9

3.8
1.1

Teb

366,49

56

RY MISSION SEGe MANUVR

8Y MISSION SEGs DESCNT

-



TABLE IV -« Continued

MINUTES FOR ALTITUDE VS AIRSPEED BY WEIGHT 9007 o 8Y MISSION S:Ge

LESS
LESS 4143
40 17.1
60 Bel
70 568
0 Beb
99 13.4
100 1607
110 Te3
120 263
130 leb
140
1590
160
170
180
SUM  122.1
MINUTES
LESS
LESS 89,7
40 T3el
60 43,6
70 376
80 5049
90 6304
100 42.8
110 110
120 3.7
130 le8
140
159
160
170
180
SUM 417,°¢
MINUTES
LESS
LESS 17442
40 121.0
60 69,3
70 6745
8cC 752
90 Tle5
100 5265
116 2N e
120 99
130 2¢3
140
150
160
170
180
SUM 66346

1020
5547
29 4
36.8
6748
113.4
10645
5667
2946
1601

246

0.7

"3

515¢4

2090
4262
Be8
257
7645
21545
31263
265.1
179.3
11646
$Te6
8e7

1308,8

5909

0.2
2eb
45
8e5
Te3
Sel
Oe5

28,7

10000

15000 SUM
139,2
5543
7046
150.4
34%,1
4367
34649
224,41
14069
6243
9.3
Ne3

197541

FOR ALTITUDE VS AIRSPEED BY WEIGHT 9000 , BY MISSION SEG.

1000
1156
1528
167,0
19603
25543
230.8
13401

6249

2Te7

608
203
Ne3

134540

200
93,1
75«7
137.4
281,3
603,6
T12,.1
5719
404,33
25860
17242
2064
246
Vo5

326341

50232
069
1.9
3.2
6.4

1449

1546

15,1

13,7
9.3
360
0s2
Jel
Jdeb

G4

10000

15000 SUM
299,.3
303.4
364,2
52146
9213,.7

132149
76349
492,7
298,7
113.3

2249
39
1ot

5132946

FOR ALTITUDE VS AIRSPEED BY WEIGHTY SUM, RY MISSION SEGe

100¢C
24246
43747
4lébel
44646
503e4
5274
31%.8
1€9.1
6763
21e6
3.3
NeS

3193,9

27200
22762
28562
45345
812,9

1678,7
17323
1345,1
87Ce2
502.8
203,8
44"
11e5
249

"ol

T97%.2

5074
1e2
‘0.7

13,9

1646

39,4

Sled

627

S6el

19,4
Se9
Ne7
065
lel
Ge2
065

27048

19200

lol
1s5
Q.8
28
0el
Qa2
0.5
03
Ol

Te3

31

15000 SUM
664,49
849,8
949,6
1344,3

2159,5
2382,2
177144
1105.3
59946
233,7
4849
12,5
4.0
Jeb
D65
1210547

STEADY

SUM

SUM



MINLTES FOw

LESS

LESS

LESS
10
20
e
&)

60
C

99
LESS

TABLE V,

LESS

LSS

LSS

19

¢

1C

FIME FOR CYCLIC STEADY VERSUS COLLECTIVE
STEADY BY MISSION SEGMENT.

2)

29

20

»LYCLIC W5

24
le9
b
el

122.1
42" 6%
1Jfan

CR AP

CyCLIC vS CJLt.

v

MINUTES FOR CYCLIC vS COLL.

1

2.

.—JLL.
Y

-el
18,5
797,39
733,49

20 2
S 52
[V

1052,¢7

HY MISS.

o

SEGe ASCENT

50

17621

1362.1

&1

5268
bob

53,13

4Y MISSe Stus MANUVR

4"

4"

Y MISh,

1221.1

58

50

5871.0

SAT1.N

50

106162

I 1e2
S.s

S50

242

Tbe5

127,9
9ag 4

12,2

6"

86,2

147.3

233,.5

ST

MINUTES FOR CYCLIC VS COLLe BY MISS, SEG. DESINT

6)

48,3

57,1

any
le?
2ot

25,2

37,1
ler

52,0

SAMPLE I

13

73

11,8

el

99

523
105846

112144

LESS

86,2
6018,3

6124,4

LESS

48,8
1.39.6

LSy
el
3.0

199, 3
17755
197 .0
(“5.3

le?7

1421.1



4

TABLE V « Continued

MINUTES FOR CYCLIC vS COLLe RY MISSe SEGe. SUM
LESS 12 2° 2, (s 5% o" 17 80 93 LESS
LESS Ce9 le9 1.9 o7
17 s Jel Dol 20 Yol 3,0
no 249 18,0 99,4 1645 22l 199,8
i Teb 12261 797,99 69845 127,9 21445 l1e7 196342
4 €o: 2500 42%e5 T8B343 2139 R23I2,7T 197,46 1061 9686,9
50 Se& 39,4 128,46 5243 1723 7.3 leb 265,9
67 ‘o2 le5 1.7
7%
8"
99
LESS 12e% cbel ATHek 165249 102161 B246e5 417.9 11,8 12125,3
TABLE VI, TIME FOR CT/" VERSUS 4 BY RATE OF CLIMB
AND MISSION SEGMENT, SAMPLE I
MINUTES FOR CT/S VS MU BY RATE OF CLIMB LESSy BY MISSION S5Ge ASCENT
LESS Del6 0.09 0el2 Del5 SUM
LESS
0.0
0.25 Oel Oel
010
Uel5
Ce20
0625
0430
0635
SUM Del Del
MINUTES FOk CT/S vS My BY RATE QF CLIMS LESSy RAY MISSION SEGe MANUVR
LESS Le™b D29 "el2 0e15 SUM
LESS 0ol 0e2 33
0.C Je3 D3
0¢75 2e8 248
0610 Cel 1346 13,7
Oel5 Cel 35e5 Tef 39,7
%.20 Ce? 2269 2269
0.25 Se8 Yl 5.8
0030 N6 0.6
035
Sum Cob T6eb Cel T17.1
MINUTES FOR CT/S VS My BY RATE JF CLIMR LESSy 3Y MISSION SEGe DESCNT
LESS e 6 3.:‘9 ".lZ 0.15 SUM
LESS
0.9 Ne2 2.2
035 Dol [ Y
0610 0e7 ODe7
0e15 1.8 1.8
0620 Ne? 0.7
0025 n.l o.l
0.30
0035
SUM 3.9 3.9



MINUTES FOR CT/S V5 MU

LESS 1006 NeU9
LESS Tel Neld
0.0 25
0.25 3.3
0.19 Nel 1403
0.15 Oel 32.3 000
0,20 %0 2346
0625 5¢9 Nel
0430 0e6
0635
SUM Ced 3046 %.1

MINUTES FOR CT/S VS MU

LESS 2,06 0.09

LESS

0.0
0,05 0.8
0.10 Teb
0.15 8.3
020 4eb
0.25% 0.8
0030
0035

Sum 22,1

MINUTES FOR CT/S VS MU

LESS J.06 0,09

LESS

2.0 el
0,95 et
J.10 1.0
0. 15 le5
0020 1¢3
025 Je3
030
0035

SUM he b

MINUTES FOR CT/S VS MU

LESS Je96 0629
LESS
0.0
0.CS
0.10
Qe 15
0.29
0e25
0,30
Ve 35

SUM Je2

TABLE VI - Continued

8Y RATE OF CLIMB LESSs RY MISSION SEG.

0.15 SUM
0e3
Je5
3.3

l4e4

3245

236
5¢9
e6

.12

8l.1

BY RATE OF CLIMB =210G, BY MISSION SEG.

O0el2 %.15 SUM

0.8
Teb
8.3
heb
0.8

22.1

BY RATE JF CLIMB =-2100, BY MISSION $ZG.

%012 0.15 SUM

Oel
0o
1.0
1le5
1,3
Je3

4eb

AY RATE JF CLIMB =2100, BY MISSION SEG.

0el2 Del5 SUM

0.2

60

SUM

MANUVR

DESCNT

STEADY



MINUTES FOR CT/S VS MU

LESS

0.0
095
0610
0015
0.20
0s25
0.30
0035

SUM

LESS

MINUTES

LESS
0e0
Qe85
0010
0415
0.20
Ve 25
0030
Je35
SUM

LESS
0ed
0.05
9010
0el5
Je 20
0625
0. 30
e 35
SUM

MINUTES

LESS

Osl

Ool

MINUTES

LESS

0.0
0405
0s10
Oe15
0.20
0.25
0620
0.35

SUM

LESS

Jde06

Ol
le2
8.6
Q.8
6el
le1

2649

FOR CT/S VS My

a6
Ol
%3
6e2
21e3
2669
11.6
1le9
2.0

5843

FOR CT/S VS MY

Je6

le8
1.2
Py
3.0
Ne b

9.9

FOR CT/S vS MU

Ce06

Oel
T b
Dol

Qe9

0«09

TABLE VI - Continued

8Y RATE OF CLIMB

fel2 %.15 SUM

2609

B8Y RATE OF CLIMSB
Je15 SUM
Jel
Je3
662
2145
27.3
11.7
le9
o )

Ded9  Tel2

— s

) 591

By RATE OF CLIMB

0609 Del2 0615 SUM

1.8
le2
3.5
3,0
eb

1042

BY RATE OF CLIMB

0,09 0.12 0,15 SUM

0.1
Qe
Qe

0.9

61

=2100,

-189¢,

=1800,

BY MISSION SEGe

SUM

BY MISSIDN SEGe MANUVR

AY MISSION SEGe

DESCNT

=180C, AY MISSION SEGe STEADY



MINUTES FIR CT/S VS MU

TABLE VI - Continued

BY RATE JF CLIMB

L=SS .eN6 C,J9 Yel2 715 SUM
LESS del Jel
0.‘.‘ .‘.3 ).3
0e¢35 .1 a1
0.10 .1 2249 Tel 2362
Jelb Te3 37 “el 31,2
0,20 Col 14e6 1447
0425 2ol 2ot
0630 Y Qe
00135
SUM Te" 79,2 Te3 A)eH
MINUTES FOR CT/S VS My BY RATE JF CLIMB
LESS el 0.09 Nel2 215 SUM
LESS
000 e Je$S
0e05 3.1 3.1
0.10 12,8 ls0 14,8
0el5 219 | P 2208
0e 20 8.0 8,0
0625 Ne9 Oe9
0.20
06358
Sum 4861 2e0 5062
MINUTES FOX CT/S vS My BY RATE JF CLIMB
LESS Je )6 0.09 Jel2 Jel5 SUM
LESS Ned Je3
0.0 n.‘ ‘J.‘.
De%5 0.8 %8
Oe 1l Uel 20 cel 222
Qel5 8e0 8e4
0623 “el 6ol 6e2
Ve 25 lel lel
0e 30
0635
SUM Ce2 19.1 Cel 194
MINUTES FOR CT/S VS MU BY RATE JF CLIMB
LESS e - Ted9 Gel2 Jdel5 SUM
LESS
0.0 Ne¢2 Ye2
0675
0.10 Ne9 0.9
CelS 245 245
020 “e8 Ve 8
0625
0630
0635
SUM 4e3 403

02

=180¢<, 8Y MISSION S:G.

=150C, BY MISSION SEG.

=15Q.y BY MISSION S:Ge

-152%, AY MISSION S26,

SUM

MANUVR

CESCINT

STeaDy



LESS
0s0
0e25
016G
Jel5
0.29
Je 25
003G
Dde35
SUM

LESS
Je
035
Je 10
Qel5
0.20
0e25
0e 20
0e35
SuM

LESS

0.0
Oe"5
Je10
0415
Ce20
0e25
0630
Je35

SUM

MINUTES FOR CT/S VS MU

LESS

el

MILUTZS

LESS

MINUTES

LESS

Col
Aed
0e2
Neé

T9

MINUTES

LESS
0.C
0e0%
0.1U
Gel5
0620
De 25
Ve 3(
0e 35
SUM

LISS

Tel

ol
"ol

tel

Net

Teé
Je3
1.1
3.9

16+6

32.8

150
240

Tlab

Fas

lel
Net

le5

FOR CT/S VS My

Ledb
“e3
206

l16el

3449

3569

2566
263

138.5

FOR CT/S VS MU

e 6
2.5
le4
4e5
Re8

19.6
8e3
Ne e

4365

"e39

CT/S VS My

3439

Ce09

Yol

el

0,09

%e8

BY RATE JF CLIMB

el Je15 SUM
0.3
lel
3.9
17.9
33,7
15,1

2.0

T369

BY RATZ OF CLIMB

Nel2 215 SUM

lel
Qo4

le5

By RATE QOF CLIMR
0.15 SUM
N,3
204
1642
554
B86.1
26,8
243

Nel2

18945

8Y RATE OF CLIMB
D615 SUM
Je5
le5
beb
9.6
197
8e3
0.5

Nel2

Lbe?

63

TABLE VI - Continued

=151,

=1200,

‘120\4'

BY MISSION StGe

RY MISSION SEGe.

AY MISSION SEG.

=120J, BY MISSION SEG.

SUM

ASCENT

MANUVR

DESCNT



MINUTES FOR CT/S VS ™My

LESS
0.0
0405
0010
0el5
0.20
0e25
030
0e 35
Sum

LESS

MINUTES

LESS
0.0
0,05
0.10
0e15
Ge 20
0.25
0e30
Ge35
SuM

LESS
0.0
0,05
0.10
Qe l5
0020
0025
0620
0,35
SUM

LESS

0,0
0,05
0.10
OelS
0620
0e25
0630
0035

SUM

LESS

Cel
Y
Qo
0e3
Ce2
Oel

1e3

MINUTES

LESS

LESS

Q.8

N8

7606

FOR CT/S VS MU

Je06
2.8
he 2

209

67«6

116.8

39,5

26

25443

TABLE VI - Continued

0e09 0ol2 0,15

0.09 0.12 015

0e9

Je9

FOR CT/S VS MU  BY RATE OF

o066

O.8
340
De#

4e2

NeNG
Nel
Ceb

173

5267

8942

3l.%
207

18649

2,09 fel2 Qe15

MINUTES FOR CT/S VS MU  BY RATE JF

0.09 .12 %15

64

BY RATE JF CLIMB

SUM
le9
Jed
Q62
3.9
14963
o2

2048

8Y RATE OF CLIMB

SUM
2.8
4¢3
21.0
68,9
117.1
39.7
27

25645

CLIMB

SUM

4e?

CLIMB

SUM
Oel
D66
103
52.7
99,0
3l.4
27

187.8

=120¢Cy

=123¢y

'930'

=9C30y

BY MISSION StGe STEADY

BY MISSION SEGe

RY MISSION SEGs.

AY MISSION S:ZGe

SUM

4SCENT

MANUVR



TABLE VI - Continued

MINUTES FOR CT/S VS MU BY RATE JOF CLIMR

L=SS
LESS
0.0
25
.10
Jel5
Je2)
0s25
230
Je 35
SUM

)
NeT
Y3
lel
5.9

2602
1261

4644

0.09 Nel2 9,15 SUM
227

0.3

1ol

59

2642

12,1

b6e 4

MINUTES FOR CT/S VS MU BY RATE OF CLIMB

LESS
LESS
2.0
0,05
D10
0e15 0e2
0020 0ol
0025 Ned
0630
0635
SUM %e7
MINUTES
LESS
LESS
060
0.CS
Je10
De15 le2
0020 Gel
025 Qe
0030
0035
SUM le5

Je 06
D PY S
N7
3.7

2766

49,9

156
0.9

9l.7

0,99 0el2 .15 SUM
0.4
Ne?
3.7
2066
5001
1567
1.3

924

FOR CT/S VS MU BY RATE JF CLIMB

2696
142
leb

15,1

8040

168463

59,6

3.5

329,3

0409 Nel2 Oel5 SUM
12
leb

15,1
80,0
169,3
59,7
4.0

330,9

MINUTES FOR CT/S VS MU B8Y RATE JF CLIMB

LESS

LESS

0.0
06CS
0e10
0.15
0.20
0025
0.30
0635

SUM

.06
le2
262
Ne9
5¢2

l4eé
242

2640

0.09 Oel2 015 SUM
%1 le3
242
0.9
5e¢2
14,4
22

%ol 2601

65

«99),

=900,

«-9J0,

=630,

9y MISSION ScGe STEADY

BY MISSION SEGe DESCNT

8Y MISSION SEGe

BY MISSION SEGe

"~

SUM

ASCENT



MINUTES FOR CT/S VS MU

LESS Ne06
LESS Oel Jes
0.0 349
0."5 fe2 5467
0.10 Ced 233,0
Je15 Ce5 29647
Qe?22 "ol 7266
0e25 3.3
0030
0435
SUM 1leb 66465
MINUTES
LESS 06
LESS 2¢7
0.0 Ne5 Te7
0e"5 Ce9 2847
010 Oe?7 86,9
0015 Sel 122.8
020 0.8 35,0
0425 Oe3 %3
0.30
0635
SUM 3.2 2841
MINUTES
LESS Je N6
LESS Seb
0.0 Nel le7
06”5 4ef
DelD 619
OelS 13649
0020 39,7
Je25
0e30
0635
SUM Jel 249,63

MINUTES FOR CT/S VS MU

LESS D696
LESS Cel 949
0,0 0eb 155
Ve (05 lel 8Be7
0010 12 38549
Oe 15 0e6 57068
0e 20 lel 149.5
0025 Cel 306
0. 30
035
SuMm 5S¢0 122440

0.09

Cel

1.3

1e1

FOR CT/S VS MU

Jed9
JeD
‘ol

501

Je3

FOR CT/S v§ MU

0,09

262

262

06,09
el
0.0
Nel
fe2
1.0
2e2

3.7

BY RATE OF CLIMa

0.12 %15 SUM
2.5
3.9

54¢9

233,.6

298,2

729

3.3

667¢2

BY RATE OF CLIMB

fNel2 %.1¢ SU:
2e
862
29,8
877
12249
35,8

06

287.7

BY RATE QF CLIMBA
.15 SUM
5.6
1.8
4.5
6069
13649
42.0

Nel2

2517

BY RATE OF CLIMB
0e15 SUM
1361
1661
90,0
387.4
5724
15269
3.9

12

1232,7

66

TABLE VI - Continued

=6% s BY MISSION S:Ge

=60)y BY MISSION 3ZGe

=62y BY MISSICH SEG.

=600, BY MISSION ScGe

MANUVR

DESCNT

STEADY

SUM



TABLE VI - Continued

MINUTES FOx CT/S VS MU BY RATE JF

LESS
LESS Nel
0.0
0.%5
0.10 el
0.15
0e2C
Ue?25
De3
0e 35
SUM Teld
MINUTES
LESS
LESS D3
Ced Tl
005 el
Oeld 463
Oe15 3,2
0020 Ce3
0e25
0030
0435
SUM Be2
MINUTES
LESS
LESS Je?
0.0 0e5
0.05 le5
Q610 240
0015 242
Ge 20 Ceb
0e25 0.l
030
0Oe35
SUM Teb
MINUTES
LESS
LESS 52
0,7 CoT
2e7i5
LIS
Jelb
0,620
Qe 25
0630
¢35
SUM Se8

NPl
29,0
270
2549
15763
2iR.C
2561

47242

0,39

Gel
%49

1.9

Nel2 J.15

FOR CT/S VS MU BY RATE JF

Jedb
201
1745
334,3
1411.C
1421,1
25261
2649

2491.0

0.09 Vel2 Jel5

FOR CT/S VS MU 8y RATE JF

Vedé
865
2645
T8e4
180,1
21347
3608
Ge5

544,5

0.09
Ce3

0.3

Nel2 0,15

FOR CT/S VS MU BY RATE OF

1026
12649
113,0

T1le3
79949

173647
4 leb
Nedo

3159.7

709

Jeb

Del2 Je15

67

CLIMA

SUM
29,1
2760
26,0

1583
208,0
2501

6T73,4

CLIMB

SuM
244
176
38444
16415.,4
162443
25244
249

36499,3

CLImM8

SUM
9,2
2763
79.9
182,1
215.8
3T.4
Qe 6

552.4

cLivs

SUM
131,9
113,7

Tled
70949
1737,6
N4, 1
Oe b

3168.9

=30C,

’3°Jv

'330'

=300,

RY MISSION S:Ge ASCENT

BY MISSION SEGe MANUVR

BY MISSION SzGe DESINT

RY MISSION SEGe STEADY



MINUTZS FOR CT/S vS MU

LESS
LESS 6el
060 l1e3
0005 leb
Q.10 6o
Del$s 503
0020 ﬂ‘.q
0625 fel
0e30
Qe 25
SUM 218
MINUTES
LESS
LESS Ced
0.0
0.05 Ce®
0. 10
0.15 Cet
0020
0.25
0030
0e35
SUM Ce5
MINUTES
LESS
LESS el
0.0
005 Ce2
0010 1.8
Q.15 le2
0020 Oel
0025
Ge 30
0035
SUM 3.4
MINUTES
LESS
LESS Oel
0.0
0405
Oel0
0e 15 el
Ge20
0s25
0630
0035
SUM Ce2

606
16645
183,9
559,9

265843
315179, 4
T15.6

3.8

76675

FOR CT/S VS My

0.06
2143
295
415
149,1
146.8
1648

42448

FOR CT/S VS MU

(0191
N5
4e3

5301

294,0
337.6

T1.0

leb

752.0

FOR CT/S VS MU

Je 06
1.0
3.3
be7

1042

125
3.8

35,6

SeJ9

fe3
0.1
Q0.9
Ce9
205

4s7

0s99

02
042
Nel

De5

0.09

0.1l

Cel

0.09

Oel

Jel

BY RATE OF CLIMB

Nel2 Jel5 SUM
17266

185,6

S6le6

2665.7

3585,7

719.,0

3.9

TA94, 0

BY RATE OF CLIMB

Nel2 Del5 SUM
213

29.7

4167

149,2

147.2

1606

405.7

BY RATE OF CLIMB

el Del5 SUM
)

4e3

53e4

285,8

33867

T1.1

1le6

7555

8Y RATE OF CLIMA

0el2 [ 9% SUM

35,9

68

TABLE VI ~ Continued

=305 BY MISSION SEG. SUM

3nCy RY MISSION SEGe ASCENT

302, BY MISSION SEGe MANUVR

300, RY MISSION S$=Ges DESCNT



MINUTES
LESS
LESS Q62
0.0
0.05
0.10
0e15
0.20
Qe 25
0,30
0e35
SUM 02
MINUTES
LESS
LESS Oeé
0.0
DeCS Ne3
0.10 1.8
0e15 1.7
0.20 el
0.25
0.30
0.35
SUM 4o
MINUTES
LESS
LESS
0.0
0,05
0«10
015
0.20
0.25
0,30
035
SUM

MINUTES FOR CT/S VS MU

LESS
0.0
0.05
010
OelS
0020
0025
030
De 35
SUM

LESS

FOR CT/S VS MU

Jedb
503
Te3
hel

57,1

137.3

3843

2495

FOR CT/S VS MU

Jde06
2840
Y Yy
13,6
50063
63442
1297

leb

146149

FOR CT/S VS MU

206
3.5
607

184

57¢5

35.7
3,0

124,9

0.06

1.0
12.9
8165

130.4
2542
le2

22243

0.9

0.09
0.2

Ced
De2

Ce?

0.09

0.2
0e5
246

3e3

0.09

TABLE VI - Continued

BY RATE JF CLIMNS

Cel2 Del5 SUM
5S¢l

Te3

4e3

57el

13743

38.3

2649,7

8Y RATE OF CLIMB

Oel2 0.15 SUM
28,5
bbheb

10462
50263
635,9
129.8

led

14646,9

8Y RATE OF CLIMB

Ne12 %.15 SUM
35

6.9

18,9

60,1

357

3,0

128.1

BY RATE OF CLIMB
0el2 0.15% SUM

1le0
12.9
8l.5%
1004
2542
le2

222,3

69

30c, BY MISSION SEGe STEADY

3%, AY MISSION SEGe SUM

600, BY MISSION SEGe ASCENT

600, BY MISSION SEGe MANUVR



MINUTES FOR CT/S VS MU

LESS “e06 0.09

LESS Cel
0.0 Ng2
005 de9
0.10 0,9
O0elS 26
0620 Qs2
0.25 Jel
0030
0e3S

SUM b7

MINUTES FOR CT/S VS MU

LESS ~e06 0e09

LESS Ne3

0.0 1.0
0.05 0.2
Ge10 10,8
0e15 2642
0.20 669
0e 25
030
0038

SUM 45,4

MINUTES FOR CT/S VS MU

LESS 006 0,99
LESS 349
0.0 8.9 %2
005 32.3 0e5
0.10 15%.7 206
0.1% 164,46
0020 35.4
0025 le3
0030
0635
SUM 39763 3.3

MINUTES FOR CT/S VS MU

LE3S 0e06 0,09
LESS le2
0.0 046
0.05 Nel Q4 CeS
0. 10 0.0 25e1 2.1
OelS 0e2 17«6
0,20 le$
0.25
0.30
0035
SUM Oet 553 206

TABLE VI -« Continued

BY RATE JF CLIMR 600,

Nel2 Je15 SUM
Jdel
o2
Q.9
2.9
2¢4
0.2

0.1

4.7

BY RATE OF CLIMA

0el2 0.15 SUM
0.3
1«0
0e2
10.8
2642

6e9

45,4

BY RATE JF CLIMS

0el2 %215 SUM
3.9
%1
32,8
153,3
16446
35,4

le3

60045

8Y RATE OF CLIM8

012 615 SUM
le2
0.6

10,0

27,2

17.8

1e%

5843

70

60C, BY MISSION SEGe

AY MISSION StGe DESCNT

60C, BY MISSION SGe STEADY

SUM

90U, BY MISSION SEGe ASCENT



MINUTES FQR CT/S VS MU

LESS
LESS
0.0 el
0e05 Ne1
De1C Ne2
015 Ge3
0.20 Cel
0.25
0,30
035
SUM | P
MINUTES
LESS
LESS
0.0
0.C5
0e10
0015
020
0.25
030
0635
SUM

MINUTES FOR CT/S VS MU

LESS

LESS

0.0
0,05
0.10
0e15
0.20
0.25
0e30
0435

SUM

MINUTES FOR CT/S VS MU

LESS
LESS
0.0 Nel
0,05 Cel
0.10 03
0.15 TeS
0020 £l
0.25
0430
0035
SUM let

6
Nl
fe 8
lés&
Tle3
3866
157
NeS

191.4

FOR CT/S VS MU

Ce06
el
Qe
Ne2
Ne2
N7
Qa2

1.9

Yed6
1e3
0.3
0.7
5¢3

14.9
4ol

2646

(VPS] )
29
149

2467

10149
121.8
21e5
Ne5

271542

Ne 49

Tel

el

0.09

0699

Je 09

%5
201
el

207

TABLE VI « Continued

Yel2

Nel2

N lE

Jel5

tel2 Je15
BY RATE JF
Nel2 De15

71

BY RATE DF CLIMR

SUM
01
1.0
14,5
715
89,0
1549
0e5

19244

BY RATE OF CLIMR

SUM
Q3
De2
Ne2
0.2
0.7
2.2

1.9

BY RATE JF CLIMR

SUM
l1e3
De3
2.7
503
149
4ol

2646

CLIMA

SUM
2.9
2.1
2565
10443
12244
2le6
0.5

279.3

9Nv, BY MISSION S:Ge MANUVR

90, BY MISSION SEGe

900y

900,

RY MISSION

BY MISSION

ScGe

56 Ge

DESCNT

STEADY

SUM



MINUTES FOR CT/S VS My

LESS Ne06 0.09
LESS 9,2
0.0 Ol
0.05 le0
0010 Se2 Ce2
0el5 1.1
0020 NeS
0.25
0030
0035
SUM 8e1 Oe2

MINUTES FOR CT/S VS MU

LESS 006 0.9

LESS

0.0 2.3
0.05 205
0. 10 1969
OelS 2549
020 3.9
028 Q0el
0,30

0035 ]
Sum 5246

MINUTES FOR CT/S VS MU

LESS NeN6 0.09
LESS
0.0
0.05
0. 12
0el$S
0.20
0.25
0.30
0.3%
Sum

Ne2

M2

MINUTES FOR CT/S VS MU

LESS 0.06 0.09

LESS

0.0 O0el
0.05%

0«10 Q06
0015 3.l
0.20 07
0.2%
0030
0635

SUM 4e3

TABLE VI - Continued

BY RATE OF CLIMB 120.,
SUM
0.2
2.1
1«0
Set
lel
0.5

Oel2 0,15

8e3

BY RATE OF CLIMB 1200,

0el2 0,15 SUM

0e3
245
19,9
25.9

3.9
Oel

526

8Y RATE OF CLIMB

fel2 0.15 SUM

0.2

O0e2

8Y RATE OF CLIMB 1200,

0el2 0015 SUM

Oel
P )

3el

0.7

4e3

72

BY MISSION SEG.

BY MISSION SEGe

BY MISSION SEGe

ASCENT

MANUVR

120C, BY MISSION SEGe DESCNT

STEADY



TABLE VI - Continued

MINUTES FOR CT/S VS MU BY RATE OF CLIMA 1290, BY MISSION S$:Ge SUM

LESS 06 .09 Jel2 Nel5 SUM

LESS Ne2 Je2

0.0 Ne5 0e5

005 3.5 3.5 :
0010 255 Qa2 257 )
0e15 3Ce 2 3002

0.20 Sel 5.1
D25 2.1 %1

030G

0035

SUM 6561 Ne 65.3

MINUTES FOR CT/S VS My AY RATE JF CLIMB 150Gy AY MISSION ScGe ASCENT

LTSS +eN6 .09 Nel2 DelS SUM

LESS Ce2 Qe 2
0.0 “o3 Je3
0.75 2.8 0.8
010 fel 262 23
Uel5 Je% 3.4
0020 N7 Qe 7
Ce25
0.30
0.135

SUM Del Te? Te8

MINUTES FOR CT/S VS MU 8Y RATE JF CLIMB 159y BY MISSION SZGe MANUVR

LESS 2406 009 Zel2 OelS SUM

LESS 0.2 Ne2
0.0 Nel Jel
0.C5 Ce2 4e S 4e?
.10 063 2544 2547
Q.15 Ce2 2346 23,8
0.20 6.7 6.7
0e25

0,30

¢35

SUM Ge? 60e5 6le2

MINUTES FOR CT/S VS MU  8Y RATE OF CLIM8 150G, BY MISSION S$3Ge DESCNT

LESS Ue06 0,09 0el2 Q.15 SUM

LESS %1 Jel
0.0

0.CS Ne2 Qe 2

0.10 0e2 Qe 2
0015
0.20
Qe 25
0030
0¢35

SUM b Py deb

73



LESS
O
75

Qe ly

JelS

0670

ve?5

Oe 30

'). 35
Sum

LESS
%.0
DS
0el?
0el5
020
025
0¢ 30
035
SLM

LESS

Ve 05
Qe l0
0015
020
0625
Qe 30
Je 35

SumM™

LESS
069
0el5
0.1
Q.15
0420
0625
0e 30
0e¢235
SUM

MINUTCS FOW CT/S VS MU

LESS 6

[ }
L ]
[VERRS IAS )]

1.2

MINUTES FOR CT/S VS MU

LESS Te NG
5
Dok
Ce2 Seb
et 2863
Ne2 2Te5
Te7

Cef 770

MINUTES FOR CT/S VS My

LeSS ‘o6

Jebo

MINUTES FOR CT/S VS MU

LESS Pl

leb
9.6
Be5
1¢9
Nel

llet

ZeJd9

JsJ9

.09

0.09

Zel

BY RATE JF CLImMR

"el2 Y 1S SUM

QO
* s
W wm

1.2

BY RAT= OF CLIMA

del2 De15 SUM

Jde5
e
S5e¢7
28.7
277
Te7

T2e8

BY RATE JF CLIMR

Y12 Nel® SuM

e o
NS~

(2]
3

o4

BY RATE JF CLIMR

Nel2 Je15 SUM

leb
9.5
8.5
1.9
Jol

21e5

74

TABILE VI « Continued

1502y 8Y MISSION S-Ge STEZADY

1523, RY MISSION 5.6 SUM

182C, ARY MISSION S Ge A4SCENT

1820y AY MISSION S:Ge MANUVR

4



MIANUTES FOR CT/S VS MU

LIESIS
LESS
0.0
25
0.10
Jdel5
Je23
2625
Je3C
2435
SUM

MIANUTES FOx CT/S VS MY

LESS
LESS

Cef5
Jell
Qe15
0.20
0.25
0e30
0625

SUM

MINUTES

LESS

LESS
0ed

Q35
feld
Cel5
Q620
0e25
Ce 30
Ve 35
SUM

Cel

“el

MIUTES

LESS
LESS
.0
JelS
De10
0.15 Se
Ce20 e
Ue 25
0430
Ce 35
SUM

el

76

leb
l1lel
1Jel
243

Tel

2561

FOR CT/S VS MU

«"6
Qel
%25
el
leb
17
Jeb

bot

FO3

JeCb
Ye2
Jel
262

13,5

17,8
3.0

0629

.9

Je!

vel

Se1i9

CT/75 vS My

09

BY RATE JF CLIMB

Nel2 el$ SuM

2.3

BY RATE OJF CLIMB

Cel2 De1% SUM

leb
11.2
10.1
263
Jel

2542

BY RATE JF CLIMA

Jel2 15

el
Qo5
Ue2
1e6
1e7
Dot

4e5

BY RATE OF CLIMR

Qel2 7.15 SUM
0.2
J.1
202

13.5

18,0

3.0

T.1

75

TABLE VI - Continued

18%v,

18%%4,

212,

212.,

RY MISSION S:Ge STEADY

AY MISSION S:ZGe

Sum

AY MISSION S.5e ASCENT

RY MISsSlIoOwn

S Ge MANJVR



TABLE VI - Continued

MINUTES FOR CT/S VS My BY RATE JF CLIMB 2125y RY MISSION S_Ge STEADY

LESS Je06 Ced9 Pel2 %.15 SUM
LESS

0.05
0.10 el Jel
Oel5
0620 fe2 3 .2
0.25
0630
0.35
SUM fe3 Je3

MINUTES FOR CT/S VS MU BY RATE JF CLIMB 210C, BY MISSION S:Ge SUM

LESS Je06 0409 DJol2 .15 SUM

LESS 063 %3
0.0 NeT 0.7
0,05 Osl 23 244
Q.10 152 15,2
Oel$S 0ol 19,6 19.7
0020 2. 3.6 3e6
0e 25
0.30
00135

SumM 063 4leb 4169

MINUTES FOR CT/S VS MU 8Y RATE JF CLIMB SUM, 8Y MISSION S=G, SUM

LESS vedb 039 2.12 Je15 SuM

LESS 607 216.8 vel 223,68
060 2ol 2639 Je? 26647
0.05 347 87447 1e5 88J.9
Oel0 108 388T7.% Beb 390646
0.15 1763 5549,0 3,2 566244
0.20 2¢9 122846 4?7 123643
Qe 25 %¢9 2Re5 N6l 2944
0.30 Neb Qeb
0035

SUM 37451204944 1867 1210547

76



TABLE VII. TIME FOR ENGINE TORQUE VERSUS AIR§PEED
BY WEIGHT AND ALTITUDE, SAMPLE I °

MINUTES FOR TORQUE VS AIRSPEED BY WEIGHKFT 6000 8Y ALTITUDE 1000

LESS 10 20 30 40 50 60 70 SuMm

LESS 069 Oel 0e2 1.2
40 0.2 0.2
60 0.2 0.2
70 Oel 0.l
80 el 0.2
90 0.3 0.3
100 Oel 002 Je3
110

120

130 9

140

150

160 ' af i
170 o o
180

SUM leb 0.6 062 264

MINUTES FOR TORQUE VS AIRSPEED BY WEIGHT 6000 8Y ALTITUOE 2000

LESS 10 20 30 40 50 60 70 SUNM
LESS Je 0e5 hot 20 Te3
40 0.6 0.3 0,0 De5 1.5
60 Oel 05 Oel 063 lel
70 Nel lol’ 002 O.l 1'8
80 Vel et Ol 0.0 067
90 06l Oeb Qe lel
100 Jek 1.7 Je7 208
1i0 0.3 Neb6 0.8 1e7
120 lel 067 1.8
130 0.5 06 1.1
140 2460 240
150 Jet (s 9
169
170
180
SUM 1.3 349 965 8e6 23,3
MINUT:ZS FOR TORQUE VS AIRSPEED BY WEIGHT 6000 8Y ALTITUOE SUM
LESS 10 20 30 40 50 60 70 SUM
LESS le& le4 45 202 865
40 Jeb 0e5 0.0 Je5 le6
60 0,1 0e6 0.1 063 1.2
) Jel 1le5 062 Jel ie9
80 Jel 0.6 0.1 0.0 0.9
90 0ol 0.9 Oe4 le4
100 065 1.9 0.7 3,1
119 %e3 Neb 0.8 1e7
120 lel 0.7 1.8
130 0.5 066 iel
140 2.0 2.0
150 Qo4 Dot
160
170
180
SUM 1.3 55 10,1 8.8 2547

17



TABLE VII -« Continued

MINUTES FOR TURQUE VS AIRSPEED 8Y WEIGHT 7000 By ALTITUDE LESS

LESS 10 29 30 40 Sv 60 70 Suv
LESS Jel Qe b 0.9 263 3.9
4“0 0.3 Jel 063 Je 7
60 1el Neld Ve 5
70 Vel Dol
80 Jel Ol
90 "ed Oeu
100 el 00
110 Dev Dol Nel
129 Ne" Jel Oel
130
140
150
160
170
180
Suv Oe? led le4 2o Se7

MINUT=S FOR TORQUE VS AIRSPEED BY WEIGHT 7000 BY ALTITUDE 1000

LESS 10 20 30 40 50 60 70 Suwr
LESS Je8 2e6 3.2 5¢3 De2 1260
40 Ce® 2¢3 0.8 1.0 5.0
60 Ja3 1.5 le4 0.6 3.8
70 1,7 1e9 248 led 6e 6
80 Ce& Y ) 5.0 2ek 8.4
90 Jel 0.8 6e3 20 9.2
100 Js3 Neb 8.7 301 1207
110 Cel 066 3,2 2.1 660
120 1.8 403 6.l
130 Del Je2
140
150
160
170
180
Sum 3.5 1008 32.6 2246 De? TOel

MINUTES FOR TORQUE VS AIRSPEED BY W#EIGHT 7000 , BY ALTITUDE 2990

LesSS 10 20 3 40 50 60 70 SUM
LESS Py 4 Je b ) P ] 3.0 Jel b6
«0 0.3 lel 1e9 1.0 be2
79 Py S 1le9 1246 Teb 0.0 2243
80 Jed le8 2201 1546 0.0 4044
90 Ce8 29,9 2349 1e9 55 6
100 Yoo ) PR 18,7 32.8 le8 5541
110 De? 4,0 10.0 3.l 17.9
120 3,5 Seb le5 1046
130 1.1 3.9 0.6 56
140 1.9 1.9
150 0ol 1.1 Qe 1.6
160 Ot 063 0.7
170
180
SUm 1,3 9.3 1017 110,6 9.0 234,40

78



LeSS
49
50
79
80
90

199
117
12
139
L6V
150
169
170
130
Sum

LESS
49
60
70
5J
90

100
110
120
13u
14)
150
169
177
180
Sum

SUM

TABLE VII « Continued

MINUT.S FOR TURQUE VS AIRSPEED BY WEIGHT

L9555

Sel

1.

BrY )

2'\

- dNDOO
v o 0o 0 0 @
e st re 0 B

3.2

MINUTLS FOR TurGQUe VS

L7SS
1.0
15
.3
1a2
B0
02
ol
3t

RN

MINUT-S

-

R A R e i)
* % 0 & w o @ ® .
e O DN

Tl

10
3.3
3eb
Jeb
@l
e
ie6
2ed
a3

221

SR VU Wl
N OO d NN
® & @ & o ¢ ¢ o o o )

LI e S N S R

-
L
—

1389

FOR TORYUz VS

10
eV
965
Sel
bec
3.3
leo3
N,6

2548

29
13.4
9.R
10.3
17.6
12.5
3,5
562
2.0
17
0e2

T6e2

3)

40

~NQ
o @
&

AJRSPEED BY WEIGHT

3v
11.0
2oV
43
9.1
18.2
2Te4
33,9
2
11.7
53
203
le3
Je4

+53,.1

40
Je3

Ned
Ue 6
1e2
le8
by
4e5
Je &

Je &
Ve 3

1363

50

AJTRSPZED RY WEIGHT

30

10744

15.1

79

50

Oe6

200

7700 »

6C

7700 »

60

8000

60
0e7

0.7

BY ALTITUUE

70

By ALTITUDE

70

Y ALTITUCE

10

Suwv

Deb
1.7
2ol
5ei
Be4
4o

Qe &
0e3

2506

Suw~
2245
104V
1548
295
5)e5
6649
Téed
3245
2146

Tel

2e3

le8

Je?

33564

SUM
T6eJ
4649
2543
29.6
2442

8e0

906

Yed)

S5¢8

Je5

23562

SUM

LE>S



LESS
40
60
70
80

100
110
120
130
1640
150
160
170
180
Sum

TABLE VII - Continued

MINUTES FOR TORQUE VS AIRSPEED BY WEIGHT

LESS
1.5
3.9
3.3
Je?
1e6
Je8
1l
0.7
S FL

14,1

MINUTES

LESS
1.3

DOWONWWWWWN

WOWNNVNWW

2344

FINUTES

LESS

el

Oel

19
Sel
2049
2001
2044
19.9
154
bob
1.2
Oel

107.4

29
i5e5
8l1.9

139,23
116,3
16049
134,7
63,7
25.1
.53
0.4

713.0

FOR TORQUE VS

12
8.1
25.2
18.6
23.0
3007

290
19,3
60,7

112.9
181.7
308,90
321.7
164,2
60e 4
1660
52
l1e3
046
0.3
0.0

15641 125244

FOR TORQUE VS

19

062
let
0o
062
0.9
1.0
0ol
0e6

49

290
0.0
0.0
0.2
204
8.9

1244
42
2o
0.2
0.0
0.1
Oel

319

30
39.5
67,7
53.2
6546
83,2

10547
7561
31.5

6e2
1.2
063
0.2

529.5

40
14,0
Se7
2.9
ETY.)
41
5¢2
5.0
10.6
Te0
3.3
0.3

61,7

0.2

26

AIRSPEED BY WEIGHT

30
36,8
60.9
046
17342
317.5
412.6
328.7
16545
6240
17.2
346
0.8
045

1663,9

40
17.7
13.4
14,6
2045
37.9
6245
87.3

12465
8667
30.6

2.7
0.8
Qe

499,5

59
le6
Oet
0e8
De b
0e 6
0.7
le6
0.9
362
0.6

11.0

AIRSPEED BY WEIGHT

30
0.1
0.6
243
3ol

1202
13.7
19.5
11.7
lo4
0.2
0.l

64,8

4«0
Ol
le8
4e2
le8
0e5
4.8
4e9

1765
3,4
0.7

39.8

80

50

Oe
0e5
0e2

lel

8000 ,

60

8030 ,

60

8000 »
60

BY ALTITUDE

70 SUM
T7e3
1803
189,2
206617
2697
26169
14962
69, 4
19,1
509
Oeb
Je 2

142844

BY ALTITUOE

70 Syv¥
8467
16662
234,17
40244
6977
82246
601.7
35744
17240
5449
8.6
242
lel
0.0

360663

BY ALTITUDE

70 SUM
0e3
204
669
9,2

2245
3l.3
296
32.6
Sel
le5
0e2
el

141,.8

1030

2900

5000



TABLE VII - Continued

MINUTES FOR TORQUE VS AIRSPEED BY WEIGHT

LESS

MINUTES

LESS
3.9

QU Gr-wds An~NN

W O DWW e

45,0

MINUTZS

4.2

19

1e9

20

30

Je3
1.2
0ol
le1

3.3

40

50

FOR TORQUE VS AIRSPEED BY WEIGHT

1)
1502
5545
4349
49,1}
553
38.4
2346

Te 6
4ol
1.9
Oe?

Oel

29
4842
15244
232.7
318.,0
490,32
472,23
23744
89. 9
23.3
5¢9
le4
0.7
De3
06

295¢2 2072.7

3J
12544
152,0
15040
249.0
421,.2
535.1
426406
213,17
72.0
1346
4.0
Ue9
0e5

226960

40
4le b
2640
21.8
2660
T2e6
97.2

15247
98,8
34,9

249
0.8
h )

6l16el

50
303
Oeb
1.2
1.0
ieb
0.9
1le6
3.0
3.2
Qe 6

17.2

FOR TORQUE VS AIRSPEED BY WEIGHT

299

20
11.2
33.1
21,5
2l.4
29.1
3.4
17.3

l.1

e}

168,

30
LT PY-)
19.3
13.5

9.2
1844
2849
24el

946

049

168.7

40
2242
8e3
1.7
1.9
la7

la4
1.6

38.7

81

50

8000

60

8000 ,

60
Uo7

0.7

9C90 ,

60

8Y ALTITUDE
70 Suwr

0.8
l.

W

4e3

BY ALTITUDE

70 SUm
238.3
39646
457.3
648.2

101643
1123.6
79062
46845
202.0
61.9
9.3
2e5
lel
0.V

541549

BY ALTITUCE

70 SUM
34e4
73.0
43.1
37.1
5069
63e 4

Z2e8
10.8
204
le7

409.7



TARLE VII - Continued

¥IANUT:S FOR TORQUE VS AIRSPZED RY WEIGHKT

LESS
40
69
TJ
80
90

10vu
110
120
130
140
150
160
170
180
SuUm

LESS
4«0
60
70
80
90

100
1)
120
130
149
150
100
170
180
Suv

“ESS
)
60
10

J
1CO
1)
122
130
1o
150
160
170
180
Suv

LESS
Jel
1.0
Jol
"eb
7.‘
Yol

3.1

MINUTES

LESS
lel

Ceb
1ed

2ol
1.3

249

1.5

12.2

MINLTLS

LISS

1eS
‘ot

10
3.2
1Ve4
1061
176
1249
o9
Jel
1e06
Deb5
0.0
Col

56,4

29
17,6
5065
69,9

107,3
1413
11,9
37.%
Se7
le0
0,1
065

534,

FOR YORQUE VS

1)
4,5
Be2

11,5
1067
1801
1643
Te9
Lol
lod
Yot
Y4
Jel

EYAR

22
‘.’
2le?
58,8
127.1
236.7

TTJ.4

fFOR TORQUE VS

10

.1
Nel
Nebd
‘e d
Je 9
Nel
'ol
Yol

DO=NIIDI 2
o 6 o 8 o @ O ¢ o
B FCI Nt e

be b

3
32.3
48,06
4603
5065
T7.5
l.1l
7563
388
1562

De b
(V)

“,6. 1

AIRSPEED

37
2562
2le2
3649
87.5

23262
35043
26848
132.38
“Ted
F.8
leb
les
0.3

122247

«0
2847
9,9
10.8
962
608
8,3
b.‘.
4ol
3eb
1.3

Cel

89,2

50
bet
1e2
Qe &
069

7.0

BY WEIGHT

40
33.7
10.2
17.8
1863
37.0
bood
70,0
89,6
73.5
33.0

262
Jol
0.0

430,2

2660

AIRSPLEL BY WEIGHT

39
Je8
lec
Deb
Jeé
3,6
S5¢6
4ol
4ol
le3
Jel
Je?l
Ol
Jeb

2%e)

2Je4

53

9000

60

9C00

900.

6C

63

RY ALTITUDE

70

BY ALTITUDE

T0

Ry ALTITUDE

70

Sy~
79,3
12147
137.3
179,v
23849
21563
121.2
501
27%3
262

les

116646

SUw.
7543
6648
127.6
264645
52540
6lé6.1
435. 4
269,2
148, 8
4869

465

2ol

Je 5

2545648

Suwv
Je 9
le€
le5
205
bon
11,5
1265
6o
Je o
el
Jei
HPY )

Stke 7

1300

2000

5900



LESS
40
60

TABLE VII - Continued

MINUTES FOR TURQUE VS

LSS
1.5
beb
3.1
3.5
17
262
.‘.1
Led

N

¢

2,3

MINUTES

LESS
Tol
208
12.2
9.9
8¢5
6.7
4.1
3,3
Va7
Jal
e

74,6

10
13.8
2Reu
27,7
2642
33,4
23,7
11,3

6ec

243
Jed
Oe
Ol

20
2642
105.0
169.5
25662
40748
345,56
l144,.1
27.5
12.4
3.5
1e1
Ne?
j.:

1735 1479,7

FOR TORQUE VS

10
34.1
7562
8068
9243
63,8
37,4
1545

bos
et
NeY

Vec

29
84.7
260,5
389, 7
539.5
925.7
855,13
413.,0
12544
4242
10.%
265
l.4
DeF
J.0

AJRSPZED BY WEIGHT

30
193,09
9.1
97.3
14706
329,17
47640
3730
185,3
75.2
1065
2,2
1e3
JeS

1892.1

4«0
R4.7
2865
30.3
29.9
47s1
5549
9246
98.8
82.3
3601

243
Oel
Je 0

57845

50
10.8
4e9
1.7
le7
leb
2e9
Qe 8
0.7
6ol
2e3

33.6

AIRSPEED BY WEIGHT

30
24le6
24407
25149
4059
T769.2

1038,.9
840.1
419.7
1596

35,1
105
4e9
le7

49643 3T7J1e4 4423.C

40
12645
52.5
521
5549
9%.1
129.8
18i.6
25540
185.5
Tle7
Se2
le3

007

1207.9

83

50
14.2
55
3.0
248
362
3.9
2o
3.8
9.2
2e9

S0.8

9000 ,

BY ALTITUDE

SUM
24060
263.1
309, 6
465.1
821l.2
50663
611.9
320.0
17842

53eJ

59

262

lel

60 70

“©)lT77e7

Sum, BY ALTITULCE
SUM
509,35
671.3
783,9
11644,8
1889,.,0
2098,3
16479,2
82246
403,6
123,2
19.5
6e9
2e9
JeJ

60 T0
Oe?

0e? $9544 7

SUM

SUM



TABLE VIII,

TIME FOR ENGINE TORQUE VERSUS ROTOR RPM BY

MISSION SEGMENT, RATE OF CLIMB AND OUTSIDE
AIR TEMPERATURE, SAMPLE [

MINUTES FUR TURQUE vS RPM BY MISSION StGe ASCENT, BY RATE CF CLIMB

LFSS 19 20

LESS

295

310 0ol

325%

330

340

355

Sum Je1

MINUT:S FOR TORQUE VvS RPM BY MISSION SEG. ASCENT, BY RATE OF CLIMB

LESS 10 20
LESS
295
310 0.l
325
330
340
3359
Sum Ol

MINUTCcS FGR TORYUE VS RPM B8Y MISSION SEG. ASCENT, RY RATE CF CLIMB -1200,

LESS 10 29
LESS
29%
310
329
330
EL 1Y)
35%
SuM

39

30

30

40

40

40

Oel

50

50

50

60

60

62

7

70

70

SumM

Ol

Neid

SUM

Jel

%61

SUM

o.l

0.1

LESS,

LESS,

MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, BY RATE CF CLIMB ~-1200,

LESS 19 20

3 0e2

SuM %62

MINUTES FOR TORQUE vS RPM BY MISSION SEG. ASCENT, RY RATE CF CLIMB -1200,

LESS 10 29
LESS
295

319 Nel
328
330
340
35%

Suwm Tel

30

o.~

o.‘

3o

0ol

40

49

50

50

84

60

60

70

10

SumM

0.6

0.6

Suw¥

De2

Je2

BY OAT

8Y Dar

8y 0aAr

BY QAT

ER

SUM

60

70

80



LESS
295
310
325
330
340
355
SuM

TABLE VIII - Continued

MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, BY RATE CF CLIMB -1200, 8Y OAT

LESS

MINUTES

LESS
295
310
325
330
340
355
SUM

LESS
295
310
325
330
340
355
SUM

LESS
295
310
328
330
340
355
SUM

LESS
295
325
330
340
355
Sum

LESS
295
310
325
330
340
355
Sun

LESS

MINUTES

LESS

MINUTES

LESS

MINUTES

LESS

MINUTES

LESS

10

20 30
0.3 065
0.3 045

FOR TURQUE VS RPM BY

19

2V 30

Jel

Oel

FOR TORQUE VS RPM BY

10

20 30
0.5 0.8
05 0.8

FOR TORQUE VS RPM BY

10

20 30
Oel

0.8
0.9 0.l

FOR TORQUE VS RPM BY

10

29 i D]
006 o.l
Neb 0.l

FOR TORQUE vS RPM BY

10

20 30

Oel

1.9 1.0
1.9 1.1

40

Cel

0ot

MISSION SEGe ASCENT, B8Y RATE CF CLIMB

40

MISSION SEGe ASCENT, BY RATE CF CLIMB

40

002

0e2

MISSION SEGe. ASCENT, BY RATE CF CLIMB

40

MISSION SEGe ASCENT, BY RATE OF CLIMB

40

0.2

0.2

MISSION SEGe ASCENT, BY RATE CF CLIMB

40

0.4

50

50

50

50

5

50

85

60

60

60

60

60

60

70

70

70

70

70

70

Sum

0.9

0.9

SUM

%1

Ol

suv¢

1s5

le5

SUM

Qel
0.8

o.q

Su¥

0.9

Te9

SUM

Oel
304

3.5

=900, B8Y 0aY

BY OAT

=900,

=900, BY O0AT

=900, 8Y O0AT

=900, B8Y QAT

SuM

60

10

80

90

SuM



MINUTES FOR

LESS
295
310
325
330
340
358
Sum

LESS
29%
310
328
330
340
355
Sum

LESS
298
3lo
324
330
340
355
Sum

LESS
295
310
325
N
a0
388
Sum

LESS
235
I
32%
330
340
358
Sum

LESS
295
310
32%
330
340
359
Sum™

LSS

MINUT S FUK

LSy

MINUT=S FOR

LE3S

MiNUT-S FUNX

LS

MINUTLS FOR

LESS

MINUT 5 F R

Lol

TORQUE VS RPM BY MISSION SEG.

v 20

TORQUE V3

10 21

0.1

Dol

TURQUE VS$

19 20

0e2

Jel 0s2
-\..‘ ’).‘
TURQUE VS

v 2N

da?

Yo7

TORQUE vS

12 29

el Oeé
0.1

ey 065
YURGUE VS

Y] Kl

Nl

‘a3 lob
1-1

Ne3 le7

TABILFE VIII - Continued

30

RPM BRY

30

Dot

Den
RPM BY

30

RPY HY
30

Jel
3o

3.5

[RPM BY
bV

Oel
248

2ol

RPY HY
3u

Jeo4
11.7

12.1

L]

Oel

Ol

MISSION SEUG.

«0

Oel
1.2

1.3

50

50

60

ASCENT,

60

MISSION $EGe ASCENT,

40

Vol
e 8

0.9

>0

6v

MISSEON SEGLe ASCENT,

L]

52

Ol

60

MISSION SEGe ASCENT,

L)

leb

50

el

J.1

60

MISSIIN StGe ASCENT,

6e5

&J

Jed

86

60

T0

BY RATE CF CLIMR

70

8Y RATE CF CLIMB

70

BY RATE CF Ctiwnp

70

8Y RATE CF CLIMB

10

RY RATE OF CLIMH

70

ASCENT, BY RATE OF CLIMB

Su¥

0.1

0ol

Su»

0ol
le7

1e9

Sum

De 5
be2

6al

Sum

Q2
5¢0
el

“l’

Suwm

l.‘
19.5
ch

20e0

=600, BY OAT
-6u0, BY DAT
-6U), BY O0AT
-6J), 8Y 0aAv
=600, BY OAT
-%J), BY UAT

60

70

49

90

SUm



LESS
295
310
325
33
340
355
Suw~

LESS
295
310
325
330
340
355
SuUm

LESS
295
310
325
330
340
355
SuM

LESS
295
317
325
33n
34V
355
SUM

LESS
295
310
325
330
340
355
Sum

LESS
29%
310
325
33y
340
3155
S

TABLE VIII - Continued

MIAUT S FOR TORQUTZ VS RPM BY MISSION SEG.

L3S

MENUT-S

LESS

MINUTES

LESS

PINUTSS

LESS

MINUTSS

LESS

MINUT. S

LrSS

‘.)

1.3

10 2n

FOR TORQUE VS

10 27

FOR TORQUE V§
10 20

0.8

Ooa

FOR TURQUE V§
10 2

5.8

2.9 335
fe9 3943
FOR TURQUE VS$
10 20

%1

De7 15,9
JeT 1647
FOR TOROUE VS
10 20

0.7

De6 646
0.1

0e6  Sué

30

065

Ve 5
RP™ BY

30

x.s

1.5

RPM BY

30

11.2
0.5

11.8
RPM BY
39

Te0

105,5
Je3

112.8
RPM BY
30

1.6

59006
0.4

61.9
RPM RHY
30

247

3l.1
016

Y4.4

4«0

MISSION SEGe ASCENT, BY RATE CF CLIMB

%0

ASCENT, BY RATE L(F CLIMR

50

50

MISSION SEG.

40

7.3

Ted
MISSION
«0
Je 8

2449
0.7

2604

MISSION SEGe ASCENT, BY RATE OF CLIMB

40

0e7
3269

33,6

ASCENT, BY RATE CF CLINMB

50

2.0

2.0
SEG.

50

o.“

0.“

50

2.0

2.0

MISSION SEG.

4C
1.9

13.7
03

lb.o

50

0.7

°.7

ASCENT, 8Y RATE OF CLIMB

ASCENT, RY RATE OF CLIMB

87

60

69

60

60

690

60

70

70

70

70

70

70

Sum

0e5

[+ P]

Suw

le5

1.5

SUM

21e3
0e5

21.8

Sy¥
13.7

l167.2
1.0

181.9

SuM
2606

111l.1
Ve &

1141

Sur»
53

51.0
1.0

574

-390, BY 0aAT
-300, B8Y O0ar
-300, 8Y OAT
=309, BY OAT
=300, 8Y OAY
~300, B8Y OaY

50

60

70

80

90



TABLE VIII - Continued

MINUTES FOR TORQUE vS RPM BY MISSION SEGe ASCENT, BY RATE CF CLIMB =300, B8Y OAT Sum
LESS 10 20 30 40 50 60 70 Sum
LESS
29% 6.6 1l.6 3o b 2le b
310 T3 402 54,8 209,35 78.9 5.0 352.,6
32% 0,1 le9 1.0 3.0
330
340
338
sum %.3 462 6l1e% 222.9 83,13 5.0 377.2
MINUTES FOR TORQUE VS RPM BY MISSEON SEG. ASCENT, RY RATE OF CLIMB 300, 8Y OAT 50
LESS 10 20 30 40 50 60 70 Sum
LESS
29%
310 Oel 0.7 0.8
32%
330
340
335
Sum . Oel 0.7 De8
MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, 8Y RATE OF CLINB 300, BY Oav 60
LESS 10 20 30 40 50 60 70 SUM
LESS
29% 0.9 0.5
310 0.9 9.9 11.0 0e 6 0.7 2342
32% ’
330
340
355
SuUM 0.9 9.9 11.9 0e6 0.7 23,7
MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, BY RATE CF CLIMB 300y BY OAT 10
LESS 10 20 30 40 50 60 70 SUM
LESS
295 1.0 0.9 243 4e2
310 1067 T5.7 64,8 0o b 151.7
325 Ol 0l 0e2
330
340
358
Sum 10.7 7669 6507 249 156,2
MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, BY RATE OF CLIMB 300, BY OAT 80
LESS 10 20 30 40 50 60 70 SUM
LESS
29% 042 1.3 0.9 2.5
310 0.9 [ TR 44,1 32.5 3.9 87.8
328
330
340
358
sSum 0.9 [ Y%} 44,3 33,9 408 90,3
MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, B8Y RATE OF CLIMR 300, BY OaT 90
LESS 10 20 30 40 50 60 70 SuM
LESS
293 249 1e2 400
310 0.9 23.2 17.1 3.9 45,0
32% Oe? 0e?
330 Ol Oel
340
398
Sum 1.0 2641} 18,9 3.9 49,8

88



LESS
295
310
325
330
340
358
SUM

MINUTES FOR TORQUE VS RPM BY MISSION SEGs ASCENT, BY RATE OF CLINMB

LESS

PINUTES

LESS
295
310
325
330
340
358
SUM

LESS

10 20
0.9 16,9
Oel

0.9 19.0

FOR TORQUE VS
10 20

MINUTES FOR TORQUE VS

LESS
29%
310
328
330
340

. 358
SUM

LESS
295
310
328
330
340
355
SUN

LESS
295
310
325
330
340
355
SUM

LESS
298
310
325
33
340
355
SuM

LESS

MINUTES
LESS

PINUTES
LESS

10 20

FOR TORQUE VS
10 20

FOR TORQUE VS
10 20
1.5

1.5,

TABLE VIII - Continued

30
4o

153.0
Oel

1572
RPM BY

30

246

206
RPN BY

0e5
RPN 8Y

30

RPM BY
30

le2
2143

2245

MINUTES FOR TORQUE VS RPM BY

LESS

10 20

Oel

0.1

30

0.1
1062

10.3

40
3.9

12601
0.8

13067

MISSION SEGe ASCENT, BY RATE CF CLIMB

40

MISSION SEG. ASCENT, BY RATE OF CLIMBD

40

MISSION SEG., ASCENT, BY RATE OF CLIMB

40

3.9

3.5

MISSION SEGe ASCENT, BY RATE OF CLIMB

40

Oel
19.6

19.7

MISSION SEG. ASCENT, BY RATE OF CLIMB

40

12.2

1242

50

362
8.9

12,2

50

50

50

50

0.8
0.8

1.7

50

0.8
4.9

89

60

0.7

0.7

60

60

60

60

60

70

70

70

70

70

70

SUM

11.3
308,35
0.9
0ol

320.8

SUM

26

2.6

SUM

0.5

065

Sum

3.5

3.5

SUM

2.1
43,2

4543

SUM

0.9
27.5

28.4

300, BY OAT

8Y OAT

600,

8Y OAT

600,

600,

BY OAT

600,

8Y OAT

600, BY OAY

sum

40

60

70

80



MINUTES

LESS
293
310
329
330
340
3358
SUM

LESS
293
310
323
330
340
353
SUN

LESS
293
310
328
330
340
398
Sum

LESS
293
310
328
330
340
359
Sun

LESS

MINUTES

LESS

NINUTES

LESS

MINUTES
LESS

MINUTES

LESS
295
310
32%
330
340
335
Sum

LESS

MINUTES

LESS
298
310
32%
330
340
353
sSum

LESS

FOR TORQUE VS RPM BY MISSION SEGe ASCENT, BY RATE OF CLIMB

10

20

0.1

Ol

FOR TORQUE V$

10

20

1.7

1.7

FOR TORQUE Vv§

10

20

FOR TORQUE VvS$

10

20

FOR TORQUE VS$

10

20

Oel
0.6

UT%

FOR TORQUE VS

10

20

0.2

30

0.3
9.7

10.0

RPM Y
30

le6
4442

45,8
RPM BY

30

RPM BY

30

l.1

lel
RPM BY

30

9.4

9.4

RPM B8Y

30

52
Jel

MISSION SEG.

40 50
0.1 0.9
4.5 205
4o b kP

40 50
0.2 2.5
39.8 Be2
4000 10.8

40 50

2.0

2.0

40 50

0.6
1.5

2.1

40 50

&0 50
Oe 3

406 bab
be b 449

90

60

60

&0

60

60

60

70

70

70

70

70

MISSION SEGe ASCENT, BY RATE OF

70

TABLE VIII « Continued

SUM

1.3
1607

18.0

MISSION StGe ASCENT, BY RATE OF CLIMB

Sum

4.3
94,0

98.3

ASCENT, BY RATE OF CLINMB

SUM

20

240

MISSION SEG. ASCENT, BY RATE OF CLIMS

SumM

0s6
206

3.2

MISSION SEGe ASCENT, BY RATE OF CLIMB

Sum

el
18.7

18.8

(49 L1.]
Sum
0.3

l4.6
Oal

15.v

600, BY OAT

600, BY OAT

900,

B8Y OAT

900,

BY OAT

0AT

900, B8Y

900, 8y Qar

90

SUM

50

60

70

80



LESS
295
310
325
330
340
355
Sum

LESS
295
310
325
330
340
355
SUM

LESS
295
310
328
330
340
355
Sum

LESS
295
310
325
330
340
355
SumM

LESS
295
310
325
330
340
355
SUM

LESS
295
1o
325
330
340
355
Sum

TABLE VIII « Continued

MINUTZS FOR TORQUE VS RPM AY MISSION StGe ASCENT, BY RATE CF CLIMA

LESS

MINUTES

LESS

MINUTES

LESS

MINUTES

LESS

MINUTZES

LESS

MINUTES

LFSS

FOR

FOR

FOR

FOR

(VL]

19 20
0.1
0.1
061
0.3
TURQUE V§
10 29
0.2
0,7
0.1
lev
TORQUE VS
10 20
TORQUE VS
10 29
TURQUE VS
10 20
TORQUE VS
10 2n

3J

4al

bol
RPM HY

30

19.8
Oel

19,9
RPM BY

30

Oel

0.1

RPM RY

30

le9

1.q

RPM BY

30

Oe3

003

RPM BY

30

le3

1e3

40

3.0

50

1.0

l.o

MISSION SEG.

40
2.6

17.8
Oul

20,5

50

0.3
5¢6

509

60

ASCENT,

60

MISSION SEGe ASCENT,

40

0.2

0.2

50

MISSION SEG.

%9

Z.’

243

50

MISSION SEG.

4«0

0.2
1ol

le3

50

MISSION SEGe

«0

0.3

0.3

50

60

ASCENT,

60

ASCENT,

6d

ASCENT,

91

60

70

AY RATE OFf

70

SuM
0el

3el
0‘2

8e4
CLIve
Suv

3.0

‘6. o

4

BY RATE CF

70

0e3

Teb
CLINB
Sum

0.2
Dol

0.3

AY RATE OF CLIMB

70

Supr

“ll

‘Il

BY RATE OF CLIMA

70

AY RATE CF

70

SUM

l.b
CLive

Suw

1le5

900,

930,

1200,

1200,

1200,

1239,

8Y OAT

8Y OAT

BY OAT

8Y OAT

BY OAT

8Y OAT

90

SUMm

60

70

9q



TABLE VIII « Continued

MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, BY RATE CF CLIMS 1200, B8Y OAT SUM

* LESS 10 20 30 40 50 60 T0 SUM
LESS
298 Qe t [ 1)
310 3.5 3.7 Te2
328
330
340
358
Sum 3.5 [ 79 Teb
MINUTES FOR TORQUE VS RPM BY MISSION SEG. ASCENT, BY RATE OF CLIM8 1500, BY OAT 70
LESS 19 20 30 ©0 50 60 70 SUM
LESS
293
3o Oel 0e8 [ 2% 1eé
328
330
340
399
sum 0.1 0.8 0o b le4
M!NUTES FOR TORQUE vS RPM BY MISSION SEG, ASCENT, 8Y RATE OF CLIMB 1500, 8Y OAT 80
LESS 10 20 kD 40 50 60 70 SumM
LESS
293 Qe t 0e3 067
310 0.2 Oeé 204 [ 1%} kL)
328
330
340
338
SUN %2 Ot 2.0 0e7 6ol
MINUTES FOR TORQUE VS RPM BY MISSION SEGe ASCENT, 8Y RATE CF CLIMB 1500, BY OAT 90
LESS 10 20 30 40 50 60 70 SUM
LESS
293
310 Oeé 0.8 Qel 1.3
325
330
340
359
SUM (7%} [ 1Y) Oel | T ]
MINUTES FOR TORQUE VS RPM BY RISSION SEGe ASCENT, BY RATE OF CLIMS 1500, 6Y QAT Sum
LESS 10 20 30 40 50 60 70 Sun
LESS
299 Ot 0.3 0e?
310 0e3 1e6 3,8 0.9 [ T3
329
330
340
358
SuM 0e3 leb 42 Oe8 608
MINUTES FOR TORQUE VS RPM BY MISSION SEG. ASCENT, B8Y RATE CF CLIMS 1800, 8Y OAT 70
LESS 10 29 30 40 50 (D] 70 SUM
LESS
298 Ge2 Q.2 O
310 Qo5 0.1l [ 1Y
329 Oel 0.l
330
340
35S
sSum 0.6 0.3 0.2 lel

92



LESS
293
310
328
330
340
355
SUM

LESS
295
310
325
330
340
358
SUM

LESS
295
310
328
330
340
355
SUM

LESS
29%
310
325
330
340
355
SUM

LESS
295
310
325
330
340
355
SUM

LESS
295
310
323
330
340
355
SUM

MINUTES
LESS

MINUTES

LESS

MINUTES
LESS

MINUTCS

LESS

PINUTES

LESS

MINUTES

LESS

TABLE

VS RPM BY MISSION

FOR TORQUE
10 20
FOR TORQUE V§$
10 20
FOR TORQUE VS
10 20
FOR TORQUE VS
10 20
0.
0.l
0.2
FOR TORQUE VS
10 20
Oel
Oel
FOR TORQUE VS
1 20
Oel
0ol

30

Qb

Qe b

RPM BY

30

0.2

0.2
RPM BY

30

RPM @Y

30

0e5

065
RPM BY

30

0.3

0.3
RPM BY

30

0.7

07

40

0.8

0.8
MISSION
40

MISSION
40

Oe2
0.9

1.2
MISSION

4«0

069

0.5
MISSION
40

0.3
0.9

le2
MISSION

40

0.1

Oel

VIII -« Continued

SEGs ASCENT, BY RATE OF CLIMS 1800, BY OAT

50 60 70 SUM

0.1 1.5

001 le5
SEGe ASCENT, BY RATE OF CLIMB 1800, B8Y Qav

50 60 70 SUM

Oe2

042

SEGe ASCENT, BY RATE OF CLINS 1800, 8Y OAT

50 60 70 SUN
02 [ )
0.l 243
Oel
063 248
SEGe ASCENT, BY RATE OF CLINBG 2100, @8Y OAT
50 %0 70 Sur
Lol
0l
1e2
SEGe ASCENT, BY RAYE CF CLIMB 2100, BY OAT
50 60 70 SUN
0.3
1e3
leb
SEGe ASCENT, BY RATF OF CLIMS 2100, BY OAT
50 60 70 Sum
1.0
1.0

93

90

SUM

70

80

90



TABLE VII -« Continued

PINUTES FOR TORQUE VS RPM BY MISSIONM SEGs ASCENT, BY RATE OF CLIMB 2100, B8Y OAT Sum
LEss 10 20 30 0 %0 60 70 suw
LESS
295 0.3 0.3
310 0e3  1e5 1.5 36
328 0.1 Oul
330
340
358
Sum 0.5 1.5 1.0 3.8
PIAUTES #QR TORQUE VS RPM BY MISSION StGs MANUVR, RY RATE CF CLIMB LESSy BY OAT 40
LFSS 19 20 30 L 50 60 70 Sum
LESS
29%
310 0.2 Je2
325
330
340
3558
Sum Ne2 0e2
MINUTFS FOR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE OF CLIMB LESS, BY OAT S0
LESS 10 20 30 40 $0 60 70 Sum
LESS
295
310 Oel 0ol
329
330
LY
3%5
Sum Oel (]9 §
MINUT:S FOR TORQUE VS RP™ BY MISSION SEGe MANUVR, BY RATE OF CLIM8 LESS, B8Y QAT 60
LESS 10 20 30 60 50 60 70 SUM
LESS
29%
310 Os6 leé 240 0.l 3.9
325
330
340
3%%
Sum hry} | 9 2.0 Oel 3,9
#InNLTeS FOR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE OF CLIMB LESS, BY OAT 70
LESS 10 20 30 40 50 60 70 Su~
LESS Oel Del
29% o) 0ol 0.2 et 160
310 e 27 8.0 1004 lel 2362
32% 3.2 0eS De2 0.1 1,0
330 J.1 Osl Oel
Iy
355
Sur by 1,3 9% 109 lel 2%5¢ 4
MINUTLS FOR TURQUE VS RPM gy MISSJON SEGe MANUVR, BY RATE CF CLIMB LESS, B8Y OAT 80
LEss 10 2n 3u 49 53 60 70 Suw
LESS
N Vel Iy 0e2
310 1.0 Cew Tet 1041 3.5 24,3
328 Ol ded Nel Oei 0e5
3w Tt Ned
340
353
Sum 142 26 7.9 10.1 Jeb 2500

94



LESS
295
310
325
330
3¢n
355
Suv

LtSs
294
310
325
330
34)
35%
Sum

LESS
295
310
325
333
34l
385
Sum

LESS
295
3L
325
330
3¢0
3595
SuM

LESS
29%
310
325
330
340
358
Suw

MINT S

LYus

)
|l

MINLT- S
[

ol

1'3

0.3

\'l

Zel

2.2

LA LYTANG

LESS

#INUT-S

LEnS

Y

Ml

:.1

FIW TUKQUE VS 0™ BY MISSIOV SEGe MANUVR, RY RATE CF CLIMR

1v 2n
Neld 1.7
Qei Nel
Je3 163
tOR TORGUE vS
10 2"

el
Jel e
59 1R, 9%
0.7 0.3
‘l-l 00‘
6e8 194
FOR TORQUE VS
lv 27
Ne2 0.3
Jed 003
FOR TORQUE VS
1 2n
Cel N.5
.1 ".S
FOxk TORQUE VS
10 20
Oel
OeR 27
Veld 28

10 2
0.
Jeb 206
‘.2
NeB Qe

TABILE VIII - Continued

30

Zox

Jol

Qpw pYy

25e2
2PM RY

30

RPpM HY

LN

RPM BY

30

Oed
2.2

2e8
RPM BY

3

«0 50 o0

Oel

Ne 5

Je b
MISSION SEGe MANUVR,
4«0 50 60

J.3

5¢2

Seé
MISSION SEGe MANUVR,
“0 50 60
MISSION SEGe MANUVK,
«0 50 60
MISSION SEGe MANUVR,
«0 50 60

0.3

Je3
MISSION ScGe MANUVR,
40 50 60

261!

Oel

95

70

8Y RATE OF CLIMB

70

Sum

0.1
Oel

‘.5

Sur
Qe i
led
55,9
1.5
0.3
0.1

59,1

LESS,

LESS,

8Y RATE CF CLIMB -2100,

70

SUM

Oe5

0e5

BY RATE CF CLIMPB -2100,

70

Suv

2y ]

Je 6

BY RATE CF CLIMB -2100,

70

Suv
0a7

640
e

6e9

BY RATE CF CLI™A =210,

7

Sum

0ol
5'6
.2

BY

8y

8y

BY

cav

oar

OAT

OAT

OAY

OAT

40

Sum

50

60

70

a0



TABLE VIII - Continued

MINUTLS FOR TORQUE VS RPM BY MISSION SEG. MANUVR, BY RATE OF CLIMB -2100, BY OAT 9
LFSS 10 20 30 40 50 60 70 Suwv
LESS
2995 Ol Oel
310 043 0.8 0.6 l1e6
32%
330
36y
359
SumM 043 0.9 Oeb la7
MINUTCS FOR TORQUE VS RPM BY MISSION SEG. MANUVR, BY RATE OF CLIMR -2100, 8Y OCAT SuM
[ 10 2n 30 4«0 50 60 T0 Sup
LESS
295 041 h Y] Oy
310 Sel 2e¢) heb S5e2 043 l4sé
328 "2 062 Ot
3
340
358
Sum vel 202 669 569 0.3 15.6
MINUTLS FOR TORQUE VS RPM AY MISSION S:Ge MANUVR, RY RATE CF CLIMB -1800, BY OAT 40
LSS 1V 2" 3 40 50 69 70 SUM
LESS
295
310 Ne¢) 0.3
32%
330
340
355
sSum 0e3 Oe3
PINUTEYS FOR TQRQUE VS RPM BY MISSION SEGs MANUVR, BY RATE CF CLIMB -1800, B8Y OAT 50
LESS 10 20 30 40 50 60 T0 SUM
LESS
295 0el Oel
310 Je5 0.1 0e 6
328
330
340
3%%
Sum 0.5 02 Oe7
MINUTES FOR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE OF CLINMS -1800, 8Y OAT 60
LESS 10 2N 30 40 50 60 70 SUM
LESS
298 Jeb Oeé
310 0.1 1.1 lel 203
328 Oel Oel
3
340
35%
Sum ok 0.l 1.2 lel 248
MINUTES FOR TURQUE VS RPM BY MISSION SEGs, MANUVR, BY RATE CF CLIMR -i800, BY O0AT 710
L=ss 10 2) e 4«0 50 60 70 SuM
LESS el 0ol
295 0.9 0e5 0e2 le2
310 Jek 2e1 8,9 8.2 0.8 ’ 20.9
325 o8 el 0.2 lel
330
340
35%
Sum 1.6 2ed Q5 9,3 1.0 23.4
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TABLE VIII - Continued

MINUTES FOR TORQUE VS RPM BY MISSION SEG, MANUVR, BY RATE OF CLIM8 -1800, BY OAT 80
LESS 10 20 30 40 50 60 70 SuM
LESS 0.1 0.1
295 Oel Oel
310 Nel leb 3 9,2 4,0 0e3 2le4
325 Nei 048 0.l 0.1 1.2
330
340
358
SU" ').3 2.5 60’0 9.3 6.0 003 22.8
YINUTES FOR TORQUE VS RPM BY MISSION SEG. MANUVR, BY RATE GF CLIMB -1800, BY OAT 90
LESS 10 29 30 40 50 60 70 SUM
LESS
295 Oel 0ol
310 0.5 0.7 3.3 3.6 le6 0ol 97
325
330
340
355
Sum Ne6 0e7 3.3 3.6 1.6 0.1 9.8
MINUTES FOR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE OF CLINMS ~1800, 8Y OAT SUM
LESS 10 20 30 40 50 60 70 sum
LESS 0e3 0.3
29% 0e5 Ol [\ 7%-] 0.6 002 1le9
310 1.0 47 19,9 22.9 [ 1%} Oeé 55.3
328 0o 1.0 Oc4 0el 2.4
335
34¢
358
SuM P19 ] 5.8 2049 2345 606 ([ 1Y 59,9
MINUTES FOR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE OF CLIMBS -1500, BY OAT 40
LESS 10 20 30 40 50 60 70 Sum
LESS
295
310 1.8 1.8
325
330
340
355
SUM 1.8 1.8
MINUTZS FOR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE OF CLINB -1500, BY OAT 50
LESS 10 20 30 40 50 60 70 SUM
LESS
29% Oel Oel
310 0.2 0e2
328
330
340
358
SuM 02 Oel 0.3
MINUTES FGR TORQUE VS RPM BY MISSION SEGe MANUVR, BY RATE CF CLIM8 -1500, B8Y OAT 60
LESS 10 20 30 40 50 60 70 SUM
LESS
295 0.5 0.5
310 0.0 0e2 0.l 062 0.0
32%
330
340
355
Sum 0.5 0e2 0.1 0e2 1.0
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PINUTES FOR TORQUE VS RPM BY MISSION SEG. MANUVR, B8Y RATE OF CLIM8 -1500,

LESS
295
310
325
330
340
355
Sum

LESS
293
310
328

340
355
Sum

LESS
0.1
Je0
0.3
Q.1

0-5

10

2.5

2.5

20
[P )
7.0

7.;

MINUTES FOR TURQUE VS

LESS
0.0
Oel
0.5

0.1

0.7

10

led

le8

20

3.3

3.3

MINUTES FOR TORQUE VS

LESS
LESS
293
310 0.2
325 0ol
330
340
338
SUn 0.3
MINUTES
LESS
LESS Ol
293 06
310 1.0
325 0.2
330 Oel
340
355
{11 ] 2.1
MINUTES
LESS
LESS
293
310
325
330
340
353
Sum
MINUTES
LESS
LESS
29¢
3l
329
330
340
353
SuUM

10

0.7

0.7

20

le1

1.1

FOR TORQUE VS

10

Te1

T.1
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