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ABSTRACT

This report covers the collection and presentation of 165 hours of usable
flight data for the CH-47A helicopter. The data recording system and the
data processing procedure are described, and an analysis summary of
the results of the flight data is presented. The flight data were recorded
between 9 September 1964 and 2 December 1965. The area of operation
was primarily at or adjacent to Fort Benning. Georgia. To analy~e

parameters according to distinct flight phases, the reduced data were
separated into four mission segments: (1) takeoff and ascent; (2)
maneuver; (3) desctant, flare, and landing; and (4) steady state. In the
form of 1;ihles, histograms, and exceedance curves, the data indicate
tne time flown in the mission segments and parameter ranges and the
number of parameter peaks occurring in the missions and ranges of other
parameters. Exceedance curves are given for both the rilaneuver and the
gust normal load factors •
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FOREWORD

The CH-47A helicopter phase of the research effort entitled "Flight
Loads Investigation Program" is covered in this report. This phase of
the program was intended tC' collect, process, and analyze ZOO hours of
operational flight loads data.

The pro~ra.m, which extended from 30 June 1964 to 15 February 1966,
was Sp04'lsored by the U. S • .l'rmy Aviation Materiel Laboratories, Fort
Eust:is, Virginia, under Contract DA 44-177-A:t~C-ZZl(T). Mr. David
Chestnutt was the contract monitor.

Principal investigators for Technology Incorporated were as follows:
Mr. Jos~ph F. Braun, project engineer, was in charge of vehicle in
strumentation and data acquisition; Messrs. Cyril Peckham and John
Nash, respectively, established and implemented the data processing
procedure; I'dr. William Morrin wrote the computer program to govern
the computer calculation and compilation of data; Mr. Larry Clay
directed the data analysis and presentation; and Dr. Robert Loewy, con
sultant, lent analytical support in the analysis and presentation of the
helicopter data.
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INTRODUCTION

Under contract to the U. S. Army Aviation Materiel Laboratories, Fort
Eustis, Virginia, Technology Incorporated assisted in conducting a flight
loads program that involved four types of Army rotary- and fixed-wing
aircraft: the fixed-wing OV-IA airplane and the rotary-wing UH-IB,
CH-54A, and CH-47A helicopters. The program, entitled "Flight Loads
Investigation Program", was designed to determine the technical feasi
bility of recording adequate flight loads on helicopters for the subsequent
derivations of loads spectra. From their base at Fort Benning, Georgia,
these aircraft flew combat air assault missions during special maneuvers
and normal flight training while the flight loads data were recorded. The
c "ntribution of the aircraft types to the 697 hours of usable data collected
was as follows: OV-lA, Z03 hours; UH-IB, Z19 hours; CH-54A, 110
hours; and CH-47A, 165 hours.

Since the data from the OV-IA, UH-IB, and CH-54A w~re presented in
previous Teports (see References I, Z, and 3), this report gives the data
from only the CH-47A.

The data are presented in the forms of tables, histograms, and exceed
ance curves. The tables give the number of measured and calculated
parameter peaks distributed among variOU'l combinations of parameter
ranges; the histograms show the percentages of flight time spent in
selected ranges of the flight parameters; and the exceedance curves indi
cate the number of hours required to reach or exceed both maneuver and
gust normal load factors.
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PROGRAM OBJECTIVES

The primary program objective was to determine the magnitude and
relative frequency of the loads incurred by each of the four aircraft types.
Parameters chosen for measurement were those considered to be most
indicative of the loads sustained and most descriptive of the aircraft
motion and activity.

A sample of ZOO hours of usable flight data from each aircraft type was
desired in order to perform the data analysis. Although two of the four
aircraft types did not accumulate these hours because of problems and
complications inherent in a field test program, the actual data acquired
were sufficient for a valid sampJe. Furthermore, since the data results
provide the initially desired design information and will likely lead to
improved operational procedures, it is believed that the program objec
tives were fulfilled.

z
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DA TA RECORDING AND PROCESSING

DATA RECORDING

As illustrated by the functional block diagram in Figure 1, an oscillo
graphic recording system was installed in each of six CH-47 helicopters.
Eight parameters were recorded on the oscillograms: (1) airEpeed,
(2) altitude, (3) normal acceleration at the center of gravity, (4) outside
air temperature, (5) rotor rpm, (6) collective stick position, (7) longi
tudinal cyclic stick position, and (8) time. Between 9 September 1964
and 2 December 1965, 165 hours of usable flight data were collectp.d
during 769 flights which involved 230 engine starts.

-
AL.ttn:'OC AlJtSPEEO SOI\MAL

OAT
o~:~ PStA 1':' 5 P5W ACCt::L!:I'I..YJOOC
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ll·\" DC
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Figure 1. Block Diagram of CH-47 A Instrumentation System

DATA EDITING PROCEDURES

Data editing consisted principally of checking time intervals, marking off
each flight into four mission segments, determining the acceleration

3
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peaks to be read aDClldentifyiDa the cause as either lUst or maneuver,
and determinla. the IODiitudinal cyclic and collective sUck positions to
be read.

The four mis.iOll aepents are (I) takeoff an,'. ascent; (Z) maneuvering;
(3) descent, flare, aDd landing; and (f) steady state. During the first
three mission seaments, which comprise the transient part of flight, the
sUck position traces show no steady values about which the stick traces
seem to deviate, wblle the air.peed and altitude traces manifest frequent
chaqes. Mi.sion Segment 1 (takeoff aDd ascent) includes not only the
takeoff and cUmb to the initial steady-flight altitude but also unsteady
ascents to other steady-flight altitudes. MissiO!1 Segment 2 (maneuvering)
consists of any transient parts of flight which are not characteristic of
Mission Segments 1 and 3. Durin.g maneuvering, the normal acceleration
trace is usually very active. In Gddition to the unsteady part of flare and
landini, Mission Segment 3 (descent, flare, and landing) includes the
unsteady part of any descent whether intended for a new steady-flight
altitude or for landing. Mission Segment f (steady state) includes those
parts of the fiiaht where the stick traces are relatively steady and where
the airspeed aDd altitude traces are steady or changing smoothly. Such
characteristics prevailed during cruise, hover, and steady ascent and
d~scent.

The criterion for selecting acceleration peaks to be read was those peake
which were outside fixed threshold levels and which rose or feU SO per
cent of the peak value, or 0.2g, whichever was greater. Whereas the
fixed thresholds were 0.8 and 1.21, editors used levels of O. 84 and 1.16g
to ensure the inclusion of all valid peaks. Any peaks found within the
fixed threshold levels during the computer processing were eliminated.
The identifiation of peaks as either maneuver- or gust-induced was
facilitated by observing that either or both of the stick position traces
always defiected bef"re a maneuver-induced peak.

The criterion for selecting the stick position p~aks to be read was those
peaks which rose and fell 10 percent of full stick travel and which" mea
sured at least 10 percent above or below the normal values. These nor
mal values depended on the mission segment. For the steady-state mis
sion segment, the normal values were the steady values of the stick
positions just before and after the peak value. For the three transient
mission segments (where there were no "steady" stick positions), an
arbitrary set of normal values was chosen to approximate the stick posi
tions during hoVer. The selected values are listed by aircraft serial
number in Table L

-.~-



TABLE I
STICK POSITION SELECTED VA JUES

Aircraft Long. Cyclic Normal Collective Normal
No. (pet) (pet)

416 42.5 42.9

417 49.9 52.2

418 59.2 46.0

902 54.2 47.7

907 54.7 46.5

916 53.6 39.1

In addition to the foregoing editing, all traces except those for the steady
stick positions were marked at each instant of an acceleration or stick
position peak during the transient mission segments. Because of the
unsteady state prevailing during the three transient rr.ission segments.
no elapsed time was associated with these readings; the txaces marked
here were read only to provide correRponding parameter values in tabu
lations of the peak values. During the' steady-state tr.ission segment,
however, all traces except that for acceleration were marked at critical
points to permit an adequate time-history representation of the para
meters. Consequently, the elapsed time at each steady flight condition
and the steady-state pal meter values corresponding to the peaks were
tabulate~.

DATA READING AND QUALITY CONTROL

All edited data points were measuxed on semiautomatic oscillograII'1
rpaders, and the measurements were transcribed directly to punched
cards. When all data were extracted from a flight, a printout of the
cards was given to the Quality C.ontrol Section for preliminary data
checking. Using standard quality control techniques, this section manu
ally remeasured random points comprising an adequate sample, com
pared these measurements with those produced by the semiautomatic
readers, and established mean and standard deviations from the differ
ences between the two sets of readings to determine and control the de
sired reading accuracy. Any flights whose measurements did not meet
the accuracy stand;:.rds were reread by the semiClutomatic readers. In

5
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addition to the attainment of .::J.ccurat.c values, &niformity was obtained in
the interpretation and measurement of th~ traces.

When all data bad been pl'oc.essed, the Ii1~an and standard devi;.\tions
were calculated for the entir~ dati'. sample. Ii a .1o:r.mul dictribution of
reading errors i6 assumetl, 9~. 7 percent of the r2ading should be within
three standard deviations of the true ·.;aluc.3. Based on avcrag~ calibra
tion values, Table n shows the mean devii'it:1.on and th~ three standard
deviations for each parameter.

TABLE II
QUALITY CONTROL VALUES FOR EACH PARAMETER

=

Parameter Mean Deviati~l1

Three Standard Deviations
(99. 7% Accuracy Li!T11t)

Normal Load Factor, g .0009 ± .046

Airspeed, knots* -0.04 :I:: Z.1

Altitude, feet*lO< -1. 5 ± 63

Outside Air Temperature, OF 0.05 ± Z.Z

Rotor, rpm -0.08 :I:: 3.3

Long~ Cyclic Stick, percent -O.lZ :to; 3. I

Collective Stick. percent -0~13 ± 3.2

*Comp'.1ted at a 90 -knot indicated airspeed

**Computed at a 1000-foot density altitude and s~Al1dard temperature

DATA COMPUTATIONS

The normal load factor, nz , was read diredly from the normal accelera
Hon trace~ To present positive and negative p~aks conveniently, an in
cremental normal load factor, 6nz ' was de!'ived from each n z peak by
using the relation

6



Since density altimde is ~';orm:ally u£ed in deSCl'lbing helicop~er perfor
mance, it was calculated from the following equation (see Reference 5):

hd = ~45, 300

r
I 1

L
( 518.4 Pa \ O. 235J
\29.92 OAT + 13,745. i)

Only indicated airspeed:; al"e given, since the ~nstrument installation cor
rection to derive the calibrated airsp~ed was not considered to be sub
stantial enough to imp-ove appreciably the accuracy of the indicated air
syeed. For airspeeds below 1 10 knot£~ the (.~orrection is less than 4.6
knots; in addition, it .1epends on the thrust conditi:ms of the rotor, such
as those during hover and full power climb.

Rotor rpn1 and outside air temperature were computed by applying linear
calibrations to the trace measurements. With the displacements of the
stick position traces rp.pre3enting the deflections of the longitudinal
~yclic stick from the full-forward position and the deflections of the col
lective stick from the full-down position, the respective stick positions
were computeG from t.h~ trace mea&urerllents in units of percent of full
deI1eetioTl. By an approximate differentiation of the altitude trace, the
rate of climb was computed continuously during the steady-state mission
segment and at each position stick or acceleration peak during the three
transient mission segments. At the same times that the rate of climb
was computed, the ''longitudinal acceleration, " or rate of change of air
SF ~eti, was d~rived by an approximate differentiation of the airspeed
trace.

Two nondimensional parameters, the rotor tip speed ratio, (f.1), and the
ratio of the thrust coefficient. (eT ), to the rotor solidity, «J'), were
cctlculated as follows. With a consistent system of units employed, fA
was calculated aB a nondimensional parameter from the feUowing ex
pression:

V
iJ.=-'

SlR

The thrust coefficient ratio was calculated as a nondimensional para
meter from the following expression:

CT/o- = W
p1f R l (OR)2 (J'

7



.. DATA RESULTS

The processed data representing the 165- hours o.! valid flight data are
presented in the form of tables, histograms, and exceedance curves.
The histograms and some types of tables show the flight time spent in
ranges of one parameter versus ranges of a second parameter. With the
exception of Table m, which distributes the total flight time among the
four mission segments to illustrate the mission eegment time versus
gross weight, the times given are th"se covering the steady-state mis
sion segment only. Other types of tables show for a parameter the num
ber of its peaks falling withi..'l both given ranges of this parameter and
those of a second parameter. For iurth~l' data breakdowns. some of
both types of tables are related to th~ single range of a third and a fourth
parameter. As mentioned belore, the exceeQance curves indicate the
number of hours required to equal or exceed a given parameter value.

Figures 2 through 17 are histograms showing the pe'l."centages o~ flight
time spent in ranges of variou8 parameters. Except faA," Figures 2 and 3,
which are based on the total flight tune, the time given covers the llteady
state mission only. Figure 2, giving the percentage of total tlight time
spent in each mission segment, showe that the time expe!#ded in the
steady-state and maneuver mission segments was 65 and 6-1/2 pet'cent,
respectively. The fact that the CH-4"/A is primarily a cargo ar.d per
sonnel carrier not requiring extensive maneuvering explains the relatively
short time spent in the maneuver mission segment. With a distribution
similar to that shown in Figure 2, Figure 3 shows for each gross weight
range the pe:t"centage of time spent in the mission segment. As apparent,
the gross weight does not appreciably affect the time spent in each mis
sion segment.

Figure 4, which gives the percentage oi steady-state time spent in each
gross weight range, shows that 54 percent of this time was spent in the
lO,OOO- to 22,OOO-pound range The maximum takeoff gross weight in
the recorded data is 33,923 pounds. As indicated in Figure 5:; more than
40 percent of the steady-state flight time was spent at density altitudes
below 1000 feet; no steady-state night time was sp~nt above 5000 feet.

Figure. 6 shows that 88 percent of the steady-state time was spent in the
rotor rpm range between 230 and 240 rpm. The theoretical maximum
power-en rotor rpm permitted for this belicopter is 230 rpm. As shown

8
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in Figure 7, the outside air temperature was between 500 F and 800 F
more than 70 percent of the steady-state flight tilne and below 300 F
only 3-1/2 percent of this time.

Figure 8 shows the percentage of steady-state time spent in rate-of
climb ranges. More than 97 percent of the time was within the range of
-500 to +500 feet lJer minute. Although no rates less than -1500 feet per
minute or more than +1500 feet per minute were recorded during the
steady-state missions, higher descent or climb rates may have occurred
during the transient mission segments.

As shown in Figure 9, which distributes the steady-state flight time
among the various airspeed ranges, no airspeed exceeding 135 knots was
recorded. For combinations of airspeed and altitude ranges, Figures 10
throu.~h 17 show the percentage of steady-state time sptmt in gross
weight ::-anges. At the gross weight ranges between 20,000 and 24,000
pounds, which included nearly 75 percent of the total steady-state flight
time, the distribution of time in the altitude-airspeed blocks is very
uniform. Except for airspeeds below 40 knots, which occurred mostly
below a 1000-foot density altitude, no given airspeed may be associated
with a specific density altitude. At the higher gross weights, the steady
stat~ flight time was spent mainly above 1000 feet. However, at gross
weights above 32,000 pounds, no time was recorded at density altitudes
higher than 2000 ~eet. For gross weights above 24,000 pounds, only
1008 minutes of steady-state flight time was recorded at airspeeds above
125 knots. Since the airspeed in more than 59 percent of the steady-state
flight time was between 60 and 100 knots, the normal cruise airsFeed for
the CH-47 is obviously within this range.

The exceedance curves in Figures 18, 19, and 20, which include both
positive and negative increments, show the number of hours to reach or
exceed a giv~n incremental maneuver load factor. These figures repre
sent the composite data and mission segment and gross weight break
downs. Although the steady-state and descent lnission segments incurred
the highest values, the maneuver mission segment had the highes t fre
quency of values. The high maneuver incremental load factors o(:curred
at gross weights below 22,000 pounds. While the steCil.dy-sta~emission
segment exceedance curves for positive and negative increments are very
similar, the frequency of the positiv~ valut: is slightly higher. Since the
number of data points at gros s weights above 24,000 pounc.s is small, the
plots at these weights should be considered as trends only. The curve
for thp- composite data in Figure 20 shows that the positive iucremental
values occurred more frequently than the negative values. Again, the
portion of the curve at the larger incremental values where few points
were plotted should be interpreted as revealing a trend only. Figure Zl

9



shows a tabulation and a plot of maneuver normal load factors versus
rotor tip speeds.

Figures 22, 23" and 24 show exceedance curves for incremental gust
normal load factors. As with the figures for maneuver values, thes~

figures give curves for the composite data and the mission segment and
gross weight breakdowns. The close similarity of the gust spectra for
the ascent and descent missions was due to the low altitudes generally
prevailing during these missions~ A cGmparison of the data shows that
the steady-state mission segment generally had a more severe gust en
vironment. However, this observation should be qualified somewhat,
since some gusts occurring during the transient mission segments may
have been lost because of the editing criterion of identifying a peak as
being caused by a maneuve:- whenever a stick position trace deviated be
fore an ac~elerationpeak. As evidenced in the gros s weight bl"eakdown.
the gross weight variation did not significantly affect the gust spectrum.
This variation, however, was very limited in the extreme weight ranges,
since most of the time was spent in the 20,000- to 24, OOO-pound gross
weight range. Figure 25 is a tabulation and a plot of gust normal lnad
factors verS\lS indicated airspeed ranges.

Of interest is the comparison c,f the gust spectrum for the CH-47A
tandem-rotor he.licopter with that for the CH-54A single-rott:!" helicopter.
Data for the two spectra were obtained generally during the same period
and over the S;:lme geographic area. Both helicopters have gross weights
of over 20,000 pounds, the maximums for the CH-47A and CH-54A being
about 38,000 and 45, COO pounds, respectively. The comparison of the
composite data exceedance curve in Figure 22 for the CH-47A with that
in Figure 26 fof.' the CH-54A (=eported in Reference 3) shows that the
CH-54A incurred a slightly higher frequency of lower magnitude gusts.

___"...;:.;..... - __~__!!'lIIJIt~._'!!!!!!I!IlII.l.O_!l!'!!!!_ 1 -.-...----__.J



CONCLUSIONS

It is cOficluded that:

1. The significant load spectrum derived from the CH-47A flight
load~ data evidences the technical feasibility of conducting flight
loads programs on helicopters.

2. ., ~le cO:Lrelation of the gust- an.d maneuver-induced load factors
.>~ monstrates th~ p rc1.cticality of identifying the >:.1.use of accel
eration peaks according to the characteristic p2tterns in the
stick position tra(;es~

3. None of the instruinented CH-47A helicopters exceeded the de ..
sign load factor limit of 2.67, since the highest recorded facto'\"
was 1.62.

11
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APPENDIX II

COMPUTER PRINTOUTS

Tables III through ~XXIn are computer printouts.

All times are given in minutes unless otherwise specified. Times have
been rounded off to the nearest tenth of a minute. Thus, time tables
which are added before rounding occurs may disagree with the sum of the
rounded values by some fraction of a minute. The method assures that
any value shown is within 0.05 minute of the correct value. A time value
between 0 and up to but not including 0.05 minute was printed as "0.0",
while no time measured was printed as "0.I' .

Tables having no points or time were not printed.

Table headings are arranged so that the first-mentioned parameter refers
to the vertical ranges at the left of the table; the second-mentioned para
meter refers to the horizontal ranges at the top of the table; where a
third or fourth parameter is mentioned, it is followed by its range in the
heading. As an example, the heading "NZ GUST PEAKS VS VEL. BY
MISS. SEC. ASCENT, ALT. LESS, WGT. 30000" indicates t"'e number
of gust nz peaks in selected airspeed ranges for a&cent, altitude below
1000 feet, and weight between 30,000 and 3Z,OOO pounds.

The range codes for all parameters are given on the following pages.
The codes are the lower limits of each range.
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Code--
Less
-2500
-2000
-1500
-1000
-500

500
1000
1500
2000
2500

Airspeed Acceleration
___(ft/sec2) _

Code Range
Less Below -15
- 15 - 15 to - 12
-12 -12 to -9
-9 -9 to-6
-6 -6 to-3
-3 -3 to 3

3 3 to 6
6 6 to 9
9 9 to 12
12 Abov'! 12

Rate of Climb
_ (f_t..;.,/_m_i,;.;,n)=-- _

Range
Below -2500
- 2500 to - 2000
-2000 to -1500
- 1500 to - 1000
- 1000 to - 500
- 500 to 500

500 to 1000
1000 to 1500
1500 to 2000
2000 to 2500
Above 2500

Outside Air
Temperature (OF)Tip Speed Ratio

Code Range
Less Below 0.00
0.00 0.00 to 0.05
0.05 0.05 to 0.10
0, 10 O. 10 to O. 15
O. 15 o. 15 to o. 20
0.20 0.20 to 0.25
o. 25 o. 25 to O. 30
O. 30 0 . 30 to O. 35
0.35 Above 0.35

Code---
Less
o

10
20
30
40
50
60
70
80
90

Range
Below 0
o to 10

10 to 20
20 to 30
30 to 40
40 to 50
50 to 60
60 to 70
70 to 80
80 to 90
Above 90

Weig!lt (pounds)
Code--
Less
1000
2000
5000
10.000
15.000
20.000

Altitude (feet)
Range

Below 1000
1000 to 2000
2000 to 5000
5000 to 10.000
10. 000 to 15. 000
15.000 to 20.000
Above 20.000

68

Code--
Less
20.000
22.000
24.000
26.000
28.000
30.000
32.000

Range
Below 20.000
20. 000 to 22. 000
22. 000· to 24. 000
24. GOG to 26.000
26. 000 to 28. 000
28.000 to 30.000
30. 000 to 32. 000
Above 32.000
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Airspeed (knots)

Gust nz and

Maneuver nz (g)

Code
Less
40
60
80
85
90
95

100
105
110
115
120
125
130
135
14L

Range
Below 40
4G to 60
60 to 80
80 to 85
85 to 90
90 to 9~

95 to 100
100 to 105
105 to 110
110 to 115
115 to 120
120 to 125
125 to 130
130 to 135
135 to 140
Above 140

Code_.
Les&
0.2
0.4
0.5
0.6
0.1
0.8
1.2
1.3
1.4
1.5
1.6
1.1
1.8
2.0
2.2
2.4

Range
Below O. Z
0.2 to 0.4
0.4 to 0.5
0.5 to 0.6
0.6 to 0.1
0.1 to 0.8
0.8 to 1. Z
1.2 to t. 3
1. 3 to 1.4
1.4 to 1.5
1.5 to 1.6
1. 6 to 1. 1
1.1 to 1.8
1.8 to 2.0
2.0 to 2.2
2.2 to 2.4
Above 2.4

C.ollective Ie Cyclic
Stick Peaks (%)

Code-Less
-40
-30
-20
-10

10
20
30
40

Range
Below -40
-40 to -30
-30 to -20
-20 to -10
-10 to 10

to to 20
20 to 30
30 to 40
Above 40

Collective II Cyclic
Stick Steady (%)

Code Range
Less Below 10
10 10 to 20
20 20 to 30
30 30 to 40
40 40 to 50
50 50 to 60
60 60 to 10
10 10 to 80
80 80 to 90
90 Above 90

Thrust Coefficient
Ratio Rotor RPM

Code
Less
0.06
0.09
0.12
0.15

- ..

Range
Below 0.06
0.06 to 0.09
0.09 to 0.12
O. 12 to o. 15
Above 0.15

69

Code Range
Less Below 210
210 210 to 220
220 220 to 230
230 230 to l40
240 240 to 250
250 Above 250

p



TABLE m
FLIGHT TIME FOR MISSION SEGMENT VERSUS WEIGHT

".E"'I""I£\I tOll -ISSlo- SEG.(~' vs .(IG~I rOlaL

LEU 1.l.lClI noot' 14000 26CllJC "ceo !oeoe uooo 'CIA&.
ISU.' 61.1 "I.~ J6'.~ ll.2 )(1.1 l'i.O 16.1 '.1 1I}).1- Ic.e lll.1 It'.1 11.0 10... 6'.1 I.' .......
"KII' I II.: 101l.\ "t.' 12." "S.l ..e.1 2)." 6.1 16U••
UU., ."1).' ))11••• 14...1 2...... 2n.) lfr.~ llJ.O 5'.76.".1

'0'''' eu•• ~G't.~ l~1.t 101.0 n~.l U ... O UI.l 1'.5 ......1

.~
TABLE IV

STEADY-STATE TIME FOR ALTITUDE VERSUS
AIRSPEED BY WEIGHT AND TOTAL

TI.EI.I~I~\I fUi ILII'UCE .5 vELOCII' ., .,.GMI LESS

un ..0 60 .u 15 .0 ., 100 IDS 110 II' 1I0 U~ UO In 1"0 fOfA&.
LESS ..).1 5.' 11.1 10." •••e n.o 1I.' ~... 1•• 1.1 1.1 .., 0•• .51.)
.000 ....1 J.5 11.' 11. ) 10.1 n ... I.' 10.1 .... 1".1 1.1 J•• 1.' '''I.'l~ 1•• 1.' 1.e I.e: 1I.' lI.' I.... .., l.~ 1.0 11.' ••1 0." '01.,
,ceo

IOCOO
15000
10eoo
'OtaL 60.) 6.1 61.1 410.1 •••• .1.1 ..J.O 2';.7 10.J 11.0 '.1 11.1 ll.l •••• .....

I'~'.'~IISI fOIl ...I.IuCf Vi VELOC'" ., _E'G"I IOCCO

un ..~ .0 10 IS .0 " 100 lOS llO 11' 110 U • 1_ U, 1410 fOl...
USS 1~1•• .... n ••• 211.' 1·'.5 IIC.' ...... 15•• ".1 el.' f •• 1 n.2 '.2 1•• 11S1••
1000 1St•• I" •• n'.l 140.1 I..... I.'•• UI ... ".1 fl.1 n •• 21.0 II.' u., 1.' U,...
2000 I ... '.11 ,... so., .... •••• IS.I •••• ".1 JO.' I'.' 1'.0 10•• '.0 'U••
5000

10(CO
I'COO
20000
'OlaL .'••6 \6.6 6n•• 41041•• ..... !il.O UI•• 2e.... lit.' UI.J tl•• U.l 11.2 ..5 )UO.I

fl.f'.I~lfSI fOI IlI'IUCf VS 'fLOC'f' I' _f'G"' 22CCO

USS .0 .0 .0 " '0 " 100 lOS llO II' 110 U. 1_ U, 1410 YOf",
LUS ...., : ••2 IOt.6 61 •• 11.6 16.1 .6.1 ... ) .'.0 11.1 U.' 1.2 2.6 0.' lJO.1
I~ 'c.• 't.' II.' _..

)J.I SI.2 .... It.1 ll.6 ..,.. "., I'.' II•• I.t U'.I
leOO I. , 16.2 U.I 11.1 21.1 ".1 20•• 21.t 11.0 1.t ,... U.O I.' U"I"CO

10000
15000
10ceO
101... 160.1 1~.' n".l 116.1 u,.) 156.0 1.'.1 ".1 n •• .J.6 ..., )l.l 1'.0 ,., .....,

JIll '1.('.I~lfSI fOIl 1L"lutE 'S vELOC'TY ., -.,GMI 26000

USS .0 .0 .0 IS '0 ., 100 10' 110 II' .10 IlS I_ nl '410 '"I'''
USS 0.7 1.6 6.1 1.1 ".7 I.' I.' I.' 1.6 O.J 22.'.. 1000 '.1 I.e I'.' 6.t 10.1 1•• 1 16.J 10.1 1".1 lS.1 10.1 '.1 1.S ••S.O
1000 I.' t •• 1.2 1.' t •• 7.1 '.1 '.1 .., n.l '.1 I.' IL.
'000

IOCCO
15000
10000
lOlU '.t 1.1 1'.' I.u 1••6 It.6 2t.6 It.' 1I.1 n.6 1••• 1••1 S •• 0.1 I....

..
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TABLE IV - contd.

'1~"~I~'fSI FDa Al"'UCE vi V(lOCI'y IV MElrM' 1.000

un 40 .0 .t' " '0 ft 10') 104 UO nt UO lit 1_ sit I.- IO'A&.
UU I•• 0.' n •• U.' U •• ".0 lZ.l II.' 1.1 ,.. 1.9 J.I 1.1 n9.1
lCCO 0.' '.' t •• ••• 7.1 ,.. 1.1 •• J J.t ,..,
::000 0.1 0.' 1.0 J.f ••t '.0 20.' If.... t.I ...,
5«:00

llClOO
1t(00
10000
to'A&. 1.1 ,., It.O I'•• II.' )••t "., H.l JJ•• ".J ll.l J.I 1.1 ur.J

".U.....U'FSJ FOIl A&.,nUDE lIS vaOCny .y .IICltt ,_

lUS 40 .. 10 It to ., lOG lot UO ut 110 IU 1M lit 1.- 10-USS 7.' I •• II•• 10•• ••r ••• t ... .., l.t 1.1 t.1 '.J I.' 0.' n.,
lCOO t.1 1.1 It.r .., l6.t )'.J ..., II.' '.1 ,.. 1.0 O.J In..
ICCO 0.' ••• 11.1 J., J.' C.J 0.' l.r ,.r 0•• 0.1 "J
tcoo

.1000
lteoo
'KIlO
'O'A&. U.' ,.~ ..... "., ".1 "., ".0 It., t.O '.0 ••• .., 1.1 0.' , ...t

tI.U~I"""1!S1 FOIl ...tn.,. WI vft,OClfy Iy IlIIC1tt I000O

LEtS • 0 .. .,. ., to ., 100 lot tlO U, 110 lit III U' 1.- tofA&.
UlS ll.' ,.J '.1 o.t 1.1 o.t 11.1
1000 O.t 3.' ZO.I I'.' JO.' JI.r JI•• 1'.' .., ,.. I.' l.t '.J O.J ....,
'OlIO 1.0 1.0 I •• t.o I •• l.t 0.' 0•• 0.1 ...t
tCOO
I_I_,...
to,... ".. 0•• ".. II.' 11.1 Jt.J Jr., 1••r 10.' J.t '.0 ,., l.J Od ,u...

fI.fI~I""ESI FOIl IUIfUCII VS VlUlun .v ....., JlOOO

utS 40 .. 10 as to ., 100 lOS 11' lit UO lit 1M U, I.- IOTA&.
LISS '.0 I.' I.' 1.1 I.' J.' u., u.J t •• ..t 0.. ....
I" D.' D.t 0.1 I.' ,., '.1 l.t I.' 0.1 l ..t,..
tlCO

IKOO
ItOOO
HOOt
lOtAL 1.0 I.' I.' 1.1 I.' t •• u •• u., ..t .., O.t ,..,

fll'Il~I ...IEU FOIl A&.flt.,. vi vUOCln tv .n"'t tOt...

un .0 '0 10 as to ., 100 lit no .., u. lit 1M ." 1.- .'A&.
LlSS ,n.l .... tOO.l JII•• ISt.r ,...1 Ill.' 160.0 Ut.t 1...J .,.1 .,.. 1'.0 5.1 ,U,...... lt6•• 11.0 601.' I.).J nl.' ....t Itt•• 1".1 144.1 In., r,., .... II.' J.t ......
Il1O f.' lI.1 I.J.O M.l 111.f 1I'.J 140.1 I".' UJ.9 n.t If.J .,.. n.a 4.1 lU••O...I_

lltCO....
"tal Ill.r In.l l....t ....0 ,It.I "o.t HI.' tOl•• '''.7 u ••o 1".1 1••• .... n.1 .."..
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TABLE V - contd.

II~E'MI~~'l~) fU~ tullftTl~f VS CYCLIC BY tUMI1 1000

lESS 10 20 )u 'to !JO bO 1(\ 80 90 TUTAl
LESS

10
20
10
'to I.e 1.1 2.1
50 0.1 e.1
60
10
80
ClO

TOUL 1.1 1.1 2.2

rafllE '"INUnS I fO~ COUECTlvr- YS CYCLIC BY CLIMB TCTAL

LESS 10 20 ~o 4C 50 6C 10 80 90 TOTAL
LESS

10 0.1 C~8 0.3 1.2
20 '1.1 104.8 'tl.5 1.8 181.8
30 1.9 23.1 351.0 810.8 126.0 13.4 1326.4
Ita 2.3 220." 1136.5 IS10.1 150.2 0.6 3080.8
50 1.1 122.'1 552.4 1059.1 86.5 1824.5
toO 3.tt 6.2 32.1 It2.1
10
80
90 -

TOUL 1.9 110.1 2073.9 3518.9 404.6 21.9 6"~1.)

TABLE VI
STEADY-STATE TIME FOR ROTOR RPM VERSUS RATE OF

CLIMB BY OUTSIDE Am TEMPERATURE AND TOTAL

lESS -2500 -lOOO -15CO -1000 -500 500 1000 1500 2000 2500 TOTll
LESS

210
no \.7no 4.7
l40
l50

4.7TOUL It.1

TI,eCMI"brfSt Foa aPM vs CllMa IY TfMPEaATuae 20

LESS -2500 -2000 -1500 -1000 -500 500 1000 1500 2000 2500 TOTll
LESS
liD
ZZO n.1I n ••
no 0•• l05.1 C.I 206.6
2ltO
250

TOIAL 0.' 111.9 0.1 ZZO.It
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rl~E'MI'UlES' fO- -," VS CLIMR BY lEM'ER.lURE 3D

LESS -2500 -2000 -15CO -1000 -500 500 10uO 1500 2000 2500 TOUL
LESS

210
220 0.2 21.1 0.1 21.4
no 0.3 6.5 5H.l 12.f 0.1 5'l.1
240 4.2 4.2
250

'fOUL 0.) 6.'7 604.9 12.1 0.1 624.1

,i U"EIMI"UIES' fOlt It"M VS CLIMB AY rEM'ER'lURE 40
M
-01

LESS -2500 -201'0 -IS00 -1000 -500 500 1000 1500 2000 2500 rOUl
~- LESS

210
-, 220 10.3 20.3
;, no 0.5 2.9 5'3.3 5.1 0.3 552.1
<i 24O 1.9 1.9.,

250.)
\' TOrAl D.!» 2.9 565.5 5.1 0.3 514.'

TI,EIMI,uns. FO- RPM VS CLIMB BY fEM'EIt.TU_E 50

LESS -2500 -2000 -15CO -1000 -500 500 1000 1'00 I 000 2500 TOTAL
leSS

210 2.3 2.3
220 f6.1 1.4 11.5
no 0.1 13.9 134'.1 20.2 0.1 UI).9
240 0.3 13.1 0.6 14.0
250

TOUl 0.1 14.2 1450.6 22.2 0.1 1411.1

TI"£I MI ...Tes. FOIt It,.. VS CllMA BY TEMPEIt'TURE 60

LESS -l500 -2(,00 -IS00 -1000 -500 500 1000 1500 2000 2500 TOTAL
LESS

210 14.2 14.2
220 0.5 190.5 0.4 191.4
no 1.1 10.4 1446.1 22.0 0.9 1410.1
240 16.4 0.2 16.6
250

TOT'L 1.1 10.9 1667.4 22.6 0.9 1102.9

n,ElMltttlln. FOtl RPIC VS CLIM8 AY TeM'E_.TURE 10

LESS -lSOO -2000 -15CO -10')0 -500 500 1000 1500 2000 2500 TOTAL
LESS

210 0.1 41.1 0.1 41.5
220 0.4 Ul.l 4.0 Ill.1
UO 5.0 IUI.4 13.' 1150.3
240 3.3 0.1 3.4
250

TOUL 6.2 n50.1 11.1 1114.4

TI,E I MI,Y!t:S. FO- ItP" VS CllMR 8Y JEMPeR'JURe 10

II USS -2500 -2000 -1500 -1000 -500 50C 1000 1500 2000 2500 lOJAl
USS

210 2.1 2.)
220 0.1 '1.9 4.2 0.1 96.5
no 2.3 )~4.5 1.1 364.5

I 240
250

TOUl 1.4 441.8 11.9 0.3 46).)
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TABLE VI - contd.

"'ECN'~UrES' F~ A'" VS CLIM8 ~y TEN'EAATURE to

LESS -2500 -2000 -15CO -1000 -SOD 500 100O 1500 2000 2500 TOUL
LESS

210
220 1.2 1.2
no ).2 J.2
240
250

TOUL 4.' 4.1

T.reCNINUTES. fO_ A'" VS CLINB .f tEM'ERATURe rOT.

USS -2S00 -2000 -1500 -1000 -SOD 500 1000 1500 2000 2500 fOUL
USS

Z10 0.' ".5 0.1 ".4
220 1.2 ..... 10.1 0.1 .10.1
no 2.0 41.' 5611.) ".2.t 1.' 5nt.'
240 0.) 11.' 0.' 40.0
250

TOUL 2.0 4).t .,U.2 ....0 2.2 ••57.)

TABLE VII
STEADY-STATE TIME FOR CTI crVERSUS .... BY RATE

OF CLIMB AND TOTAL

'I~ECMI~U'fS. FO~ CTIS VERSUS MU 8Y CLIMB -1500

LESS 0.00 0.05 0.10 0.15 C.20 0.2S 0.30 0.3S TOUL
LESS
0.06
0.C9 0.3 0.6 1.0 0.1 ••CI
0.12
0.15

TOUL 0.3 0.6 1.0 e.l 2.0

TlI'E IMINUTES J filA C"S VERSUS "l: BY CLIMB -Iota

LeSS 0.00 0.05 0 .. 10 0.15 0.20 0.25 0.30 0.35 TOrAL
LESS
0.06 0.2 0.2 0.5
0.09 a.1t 1.2 3.1 18.2 13.5 J.l )9.5
0.12 0.8 1.9 0.1 2.9
0.:5 0.1 0.9 e.l 1.1

TOTAL o.It 1.2 3.3 19.4 1'.3 3.It 43.9

T.~~CMINUTES! fOR CTIS VERSUS MU ItY CLIMB -500

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
LESS.
0.06 2.9 20.5 1.9 0.5 0.2 8.0 3.6 )1.6
0.09 105.1 ~61.1 83.0 158.2 1196.C 2111.2 691.7 17.9 5184.3
0.12 2.6 )~.8 1.6 28.1 l11t.6 ItU.9 211.4 1.9 919.6
0.15 0.1 It.It 0.1 0.':; 30.5 !I.It 18.8 0.) 163.1

TOTAL 110.8 621.9 ~2.9 188.2 1601.} 21)4.6 945.5 20.0 6315.2
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TABLE VII- contd.

'l~ECHINUI~SI FU~ CTIS VEKSUS MU BY CLiMa 5GIl

lFSS O.CO 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOIAL
LESS
O.Ob 0.6 0.6
0.09 1.2 1.1 3.3 51t.8 20.8 1t.8 "6.0
0.12 0.2 (\.2 2.2 1.8 1.0 5.3
0.15 0.1 0.3 0.2 1.3 0.3 2.1

TOTAL 1.1t 1.2 3.1 51.8 23.9 6.1 91t.0

TI~ECMI~urfSI fU~ ClI!) VE~SUS "u I!V CliMb lOCO

lESS O.CO 0.05 0010 0.15 C.20 0.25 0.30 0.35 TOTAL
LESS
0.06
0.C9 1. J C.1t C.I 1.8
0.12 O./e 0.1t
0~15

TOUL 1.1 0.1t C.1 2.2

TI"ECMIf<4UIESI FUR CT/S VEltSUS Ml- BY CLIMB JUTAl

LESS /).00 0.05 0.10 0.15 0.20 0.1t; C.30· 0.35 rOTAl
LESS
0.C6 2.9 20.5 1.9 0.7 1.0 8.0 3.f: 18.1
0.09 105.1 !»62.7 85.3 16/e.8 lie 70.9 2201.0 U9.9 17.9 5113.6
0.12 '.6 16.0 1.6 l8.(' 118.1 "70.~ 212.5 1.9 938.2
0.15 0.1 It.1t 0." 1.2 30.1 90.6 39.2 0.3 H:6.9

TOUL 110.8 62J.6 95.2 19S.6 1680.1 2116.1 955.2 20.0 61t51.3

TABLE vm
CYCLIC STICK PEAKS VERSUS CYCLIC STICK

STEADY BY COLLECTIVE STICK STEADY

c,:cuc. PUKS ·.'S cyet.le STEADY 8Y Cell. STEADY 20

lESS 10 20 30 '-0 50 6Q 10 80 90 TOIAl
LESS

-itO

III
-to
-20 1 /e 5
-11) 2 7 2 11

10
20
30
.. 0

fOUl. J 11 l 16

tI "E O. o. o. O. 21.1 10".8 It J I) 7.8 O. o. 181.8
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TABLE VIII - contd.

CVClIC PEAKS VS CYCLIC SHADV BY C.OlL. STEADV 30

1.f~S 10 20 30 itO 50 60 70 80 90 TOUL
LESS

-leO
-]0 2 2
-lO 1 it 7
-10 Ie 21t 11 1t9

10 it 11 2 11
20 3 3
30
itO

mUL It 20 Itl II 11

Tlf'E o. o. 1.9 23.1 3'il.0 81C.I 126.0 13.1t O. O. 1326."

CVCLlC PEAKS vs CYCLIC SHADY BY COll. STUDY 40

LESS 10 20 30 ItQ 50 60 10 10 90 TOUL
LESS

-itO
-)0 2 1 1 It
-20 1 5 H 2 19
-10 1 41 51 2 11It

10 ) 9 11 23
20 I 1
30
itO

T:JUl 11 64 80 5 1 161

titlE O. o. 2.1 220.le 1116.5 1570.1 150.2 0.6 o. o. 3010.1

CYCLIC PUKS VS CYCLIC STEADY ltY COLl. STUDY 50

LESS 10 20 )0 ''0 50 60 10 10 90 TOTAL

lESS
-itO
-30
-20 1 3 I 12
-10 1 ",. 44 19

10 "I 1 4 13
20
30
40

TOTAL le ;,. 56 114

Tlf'e O. o. 3.1 122.~ 51)2.it 1059.1 16.5 O. o. o. l1Z4.5
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TABLE VIn - contd.

CYCLIC PEAKS YS CYCLIC STEADY BY COLL. StEADY 60

LESS 10 20 "to itO 50 60 10 80 qO TOTAL
LESS

-itO
-)0.. -20
-10

10 1 1
20
30
40

fOTAl 1 1

TIME O. o. O. 3.8 6.2 32.1 c. o. o. o. 1t2.1

TABLE IX
CYCLIC STICK PEAKS VERSUS CYCLIC STICK

STEADY BY DENSITY ALTITUDE

CYCLIC PEAKS YS CYCLIC STUDY IIY ALTITUDE LESS

lESS 10 20 )0 40 50 60 10 80 9U TOTAL
LESS
-40
-)0 2 3 1 6
-20 1 8 15 2 26
-10 9 4" 56- 1 116

10 " 15 11 2 19
20 ) 1 ,.
)0
40

TOfU lit 72 92 12 1 191

TI"E o. o. 5.1 290.5 197.1 1592.1 1)6.2 10.) o. O. 2831.9

CYCLIC PfAKS Y~ evr.UC SHADY 8Y ALTITUDE 1000

LESS 10 20 30 Ita so 60 10 80 90 TOfAL
LESS

-itO
-)0

til -20 1 " 12 11
-10 1 55 69 I US

10 1 " 9 14
20
JO
"0

TOTAL 5 63 90 8 166

Ufle: O. c.. 2.8 Its.6 116.0 litH. 7 20).) 8.2 O. O. 2,.16.6
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TABLE IX - contd.

CYCLIC PEAIC.S VS CYCLIC SHADY . ltV Al'l TUOE 20CO

LESS 10 20 30 ItO 50 60 10 80 90 TOIAl
LESS

-0\0
-30
-2C
-10 5 1 12

10 1 1
20
30
0\0

TOTAL 6 7 13

TIME O. 1I. O. 31.0 500.8 538.5 6~.0 3.0\ o. O. 1U8.8

TABLE X
CYCLIC STICK PEAKS VERSUS CYCLIC STICK

STEADY BY AIRSPEED

CYCLIC PEAKS VS CYCLIC StEAOY BY vElOCITY lESS

LESS 10 20 30 0\0 50 60 10 80 90 TOIAl
LESS

-0\0
-]0 2 ] 1 6
-20 1 8 9 1 19
-10 1 11 0\1 11 98

10 2 13 13 2 ]0
20 2 1 l
30
0\0

TOTAL 10 56 12 11 1 156

TI'E o. o. 2.1 .31.6 276.8 ]21.] 165.0\ 18.5 o. o. 121.1

CyCLIC PEAKS V~ CYCLIC SHADY BY VELOCITY 0\0

LESS 10 1" )0 ItC 50 60 10 80 90 TOTAL
LESS

-0\0
-)0
-20 I ) 1 5
-10 0\ 1 11

10 2 1 3
20
JO
0\0

TOUl 1 6 11 1 19

liME o. o. o. 11.1 ~6.5 36.1 0.9 o. O. o. 105.1
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TABLE X - contd.

CYCLIC PEAKS VS CYCLIC STfADY RV VELOCITY ~O

LESS 10 20 30 "0 50 60 70 80 90 TOTAL
LESS

-"0
-30
-20 ] a 11
-10 2 24 2) 1 50

10 I 2 5 8
20 1 1
10
itO

TOTAL ] lC 36 1 70

""I: o. o. 5.1 9".6 "20.8 498.5 25.5 o. o. O. IOttlt.5

CVClIC PEAKS vs CVClIC STEADY BY VELOCITY 80

LESS 10 10 30 "C 50 60 10 80 90 TOTAL
lESS
-40
-]0
-20 1 2 ]

-10 1 12 11 1 31
10 1 1 2
20
30
40

TOTAL 1 H 20 1 36

TIME O. o. 0.3 55.1 195.0 315.7 11.9 O. o. o. 644.0

CYCLIC PEAkS YS CYCLIC SHADY BY VElOCITY 85

LESS 10 20 10 itO 50 60 10 80 90 TOTAL
LESS
-40
-30
-20 2 2
-10 2 11 10 25

10 1 1 1 )

20

til
10
"0

TOTAL ) 1" 1) 30
" .

TIllE O. O. o. 51." 224.] "82.5 26.5 0." o. O. 185. '.
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TAB1..E X - contd.

CYCLIC PEAKS VS CYCLIC STUDY 8Y VELOCITY 90

LESS 10 20 30 ~O 50 60 10 80 90 TOUL
LESS
-~o

-30
-20 1 1
-10 10 13 23

10 1 1 2
20
30
~o

TOTAL 1 10 15 26

TI ..E o. o. 0.3 51.1 228.1 ~C5.0 1~.5 1.5 o. o. 120.5

CYCllC peAKS VS CYCLIC S"':AOY 8Y VelOCITY 95

LESS 10 20 30 ~o 50 60 10 10 90 TOTal
LESS
-~o

-30
-20
-10 1 9 16

10 1 ~ S
20
30
40

TOTAL 8 13 21

'U'E o. o. o. 31.5 212.2 314.2 36.1 0.1 o. o. 661.1

CYCLIC PEAKS V~ CYCLIC STEADY BY VELOCITY 100

lESS 10 20 10 ~c 50 60 10 80 90 TOlAl
LESS
-40
-]0
-20
-10 3 5 8

10 1 1
20
30
40

lOUL 3 6 9

II ..E o. o. o. 19.1 179.3 286.1 16.6 0.6 o. o. 501.8
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TABLE X - contd.

CYCLIC PEAK~ VS CYCLIC SfEAOY BY vHOClfY 110

LESS 10 20 1{) 40 50 60 70 80 90 TOUL
LesS

-40
-)0
-20 1 1
-10

10
20

'~ )0
...0

TOtAL 1 1

II"!: o. o. O. 1.9 75.5 194.9 43.7 O. O. O. 316.0

t ..

CYCLIC PEAKS ItS CYCLIC STUDY ltY VELOCITY 115

LESS 10 20 30 40 50 6C 70 80 90 TOTAL
LESS
-"'0
-)0
-20 1 1
-10

10
20
)0
40

TOUL 1 1

TI"E o. o. o. O. )9.4 138. " 11.) Q. o. o. 195.1

CYCLIC PtAKS V~ CYCLIC SHACY BY VELOCITY 120

LfS~ 10 20 30 40 50 60 70 80 90 TOUL
LESS

-"'0
-)0
-20
-10 1 1

10

til
20
10
40

TOUL 1 1

TItre O. o. o. o. 18.6 lC9.3 e.l O. O. c. 128.6
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TABLE XI
CYCLIC STICK PEAKS VERSUS CYCLIC STICK

STEADY BY ROTOR RPM AND TOTAL
_.=======================

Cyt '.IC PEAKS YS (.YCLIC STUDY ev RP" 220

LESS 10 20 30 Ita 50 60 10 80 90 TOTAL
LESS
-itO
-30
-20 1 1 It 6
-10 6 25 11 3 itS

10 1 , It 12
20 1 1 2
10
itO

TOTAl 8 lit 19 It 65

TIME O. O. 1.8 It1.9 391.1 121.It 36.0 2.1t o. o. 610.1

CYCLIC PEAKS VS CYCLIC SHADY BY RP' 210

LESS 10 20 ]0 ItO 50 60 10 10 90 TOtAL
LESS
-~o

-30 2 3 1 6
-20 1 11 22 2 )6

-10 6 11 121 12 216
10 It U 2J 2 42
20 2 2
]0
itO

TOUL 11 105 169 16 1 302

TI"E O. O. It.l 120.0 1661t.2 JUI.l 301.9 15.4 O. O. 51)9.1

CYCLIC PEAKS VS CYCLIC SHAOY 8Y RPM 2ltO

LESS 10 20 ]0 ItO 50 60 10 Ie 90 TOTAL
LESS

-itO
-]0
-20 1 1
-10 2 2

10
20
3D
Ita

TOTAL 2 1 )

TIME o. o. o. 1. ) 10.6 25.5 2.1 O.it O. O. 40.0

- ~ 1 -
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CVi-LiC t'UKS vs CYCLIC SHADY BY RPf' TOTAL

LESS 10 20 )0 itO 5\l 60 10 80 90 TOTU
LESS

-itO
-]0 2 3 1 6
-20 1 12 21 2 It]

-10 12 10" 132 15 263
10 S 20 21 2 Sit
20 ] 1 It
]0
"0

TOUL 19 lit1 lS9 20 1 310

TItle O. o. 1.9 310.1 20n.9 3518.11 "Olt.6 21.9 O. 0. 61t51.2

TABLE xn
CYCLIC STICK PEAKS VERSUS AIRSPEED

ACCELERATION BY MISSION SEGMENT

"ClIC PfA_S IS ~Cflf.a'IO~ BY ~ISSI~ Sf&ME~I asc£_,

USS -I~.O -11." -.. ( -a.1: -'.0 J.O 6.0 4.1) 1l.0 ....0 IUlAl
USS.....

-JO II 4 )l
-10 1 11. n 1 J41
-10 4JII 16 456

10 60 \ a.
10
JO
.0

fOUL I US SS I~

CYCLIC 'fA&~ Y1 .t(flf.alIO~ I' MISSlo- SE&"f~I M'~U'.

lfSS -h.1) -n.n - •• 0 -6.11 -l.O l.O a.o 9.0 12.0 IS.O fOUL
UU

-40
-JO I 11 14
-10 ~ 111 6 no
-10 a 100 I lor

10 • IS I Jl
10
JO
40

1011' " lSa 9 III

JIll CYCLIC pta.\ #S ACtflE.'IID~ BY "ISSI~ SfC~f"' DESC_'

lUS -I-,.G -1l.0 - •• 0 -6.0 -'.0 J.O a.o •• 11 11.0 IS.O lOlAl
un I I

-40 II II
-JO III UJ
-10 IS us. I nil
-10 II fll I ,.,

10 r •• lOS
10 I I
!O I I
.0

'OtAl S, lUI J '.J~
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TABLE Xli
CYCLIC STICK PEAKS VERSUS AIRSPEED

BY MISSION SEGMENT

nCll\; ~~Ak' n VELotl" II., M15510_ 5FCMF~' SstE~'

LE5S 40 60 110 I~ 90 OK 100 lOS "0 115 UO US 110 140 rOtAl
lESS
-40
-)0 Ie , 2 )l
-20 111 S' )1\ ) 6 1 2 1 1 ~2

-10 201 61 "" U 2) II , , 2 .16
1O 1) II 20 4 " 2 ) 1 2 '4
20
)0
.0

fOUL UJ 1111 176 IS 41: 16 12 " • "S

C.,ClIt ru.. s VS VH 0.: n., 1\., MrS\I~ SFLMf~l ~,~uv_

LI SS 40 .0 10 IS '10 'I' 100 10; no liS UO US no us 140 'Of...
USS
-40
-JO II l 1 ••
-20 2. 4) J6 II • 2 2 J I UO
-10 , H 19 II " I , 2 J 2 10'

10 I , 10 S t 2 ) I Jl
20
)0
40

fOIU 4' '" •• 11 2) II U S S 1 2 21Z

t'flLlt r. AlIS VS .,notn., .., -Issra- Sf'.E~r tEStM'

LESS 40 .0 'fl IS .0 '5 100 lOS 110 an UO US 110 U5 1.0 rOT.
uss I I
-.0 1. , Il
-JO 195 10 S I III
-20 '0Il lSI 265 2r 15 II , I Ull
-10 22. 16\ zr. J9 JO JO I II 4 ) "I

10 4r • 2. • r 5 a • I '05
20 OJ I 2 •JO I I
40

fOfU ll'll "4~ 'li n 52 •• ." .. S J 2.n
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TABLE XIV
CYCLIC STICK PEAKS VERSUS ROTOR

RPM BY MISSION SEGMENT

CYCLIC PEAKS VS RPM BY MISSION SEC"ENT ASCENT

LESS 210 220 230 24O 250 TOIAL
LESS

-itO
-30 6 26 32
-20 131 202 9 342
-10 1 131 320 4 't56

10 3 9 52 64
20
30 1 1
40

TOTAL 277 601 13 895

CYCLIC PEAKS VS RPM bY MISSION SEGMENT MANUVR

LESS 210 220 230 2ltO 250 TOTAL
lESS

-itO
-30 5 9 lit
-20 1 35 87 1 130
-10 12 90 5 101

10 2 1 28 31
20
30
40

TOTAL 1 53 214 12 282

CYCLIC PEAKS VS RPM BY MISSION SEGMENT DESCNT

LESS 110 220 230 2ltO 250 TorAL
LESS 1 1
-40 10 12 22
-30 1 101 113 2 223
-20 2 431 83~ lie 1282

til -10 5 223 556 8 1 193
10 7 17 dO 1 105
20 2 2 " 8
30 1 1
itO

TOTAL 17 790 1602 25 1 2435
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TABLE XV

COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK
STEADY BY CYCLIC STICK STEADY

COLL FC II VI: Pl:AK !i VS COll.SHADY 8Y CYCLIC STEAD~ 20

LfSS lU 20 30 itO 50 60 70 80 90 TOTAL
LESS

-itO
-)0
-20 1 1
-1~

10
20
10
itO

TOTAL 1 1

TueE o. o. o. l.q 2.3 3.1 c. o. O. O. 1.9

COLLEC II Vl PEAKS VS CUlL.STEADY BY CYCll' STEADY 10

lESS 10 20 10 40 50 6C 10 80 90 TOrAl
lESS

-4O
-30
-20 2 5 1 10
-10 1 I, 11

10 5 5
20
10
40

TOfAL 2 11 7 26

TIME O. o. o. '!3.1 220.,. 122.') J.S o. 0. o. 370.1

COLLECTIVE PEAr.S VS COLL.SnAIlY RY CYCLIC STEley "0

LtSS 10 20 10 1,0 50 60 10 10 90 ~OTAl

lESS
-"0
-30 1 1 1 1
-10 6 11 11 1,1
-10 1 1 11 I 1 30

10 1 1 1 1 4
10
10
"0

TOTAL 2 15 32 28 1 11

TItlE o. 0.1 27.1 151.0 1116.5 552.4 6.2 o. o. o. 2013.9
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TABLE XV - contd.

COllEC fiVE PEAKS VS COLL.STEADY BY CYCLIC STEADY 50

LESS 10 20 30 40 50 60 10 10 90 TOTAL
LESS

-40 1 1
-jO 1 2 3
-20 5 20 111 5 44
-10 2 9 20 1 1 19

10 2 2 1 1 6
20
30
40

TOTAL 9 32 18 13 1 93

TIME o. 0.8 104.8 810.8 1510.1 1059.1 32.1 o. o. o. 3518.9

COLLECtiVE PEAkS VS COLL.SHADY BY CYCLIC STtAUY 60

LESS 10 20 30 40 50 60 10 10 90 TOTAL
LfSS

-40
-]0
-20
-10 1 1

10
20
30
":J

TOTAL 1 1

TlflE o. 0.) 41.S 126.0 150.2 1~.5 c. o. o. o. 404.6

TABLE XVI
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK

STEADY BY DENSITY ALTITUDE

COLLECTln PEAKS vs COLl. STEAIlY BY Al TIT.u:>E LESS

LESS 10 20 30 40 50 60 10 80 90 TOTAL
LESS
-40
-]0 2 ) 1 6
-20 4 13 11 2) 11
-10 I 5 -3 9 41

10 2 2 1 2 9
20
30
40

TOTAL 7 22 10 15 134

TI"E o. 1.1 7" .1 6)1.0 1514.0 593.9 11.1 o. o. o. 2831.9
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TABLE XVI - contd.

COllECII WE PEAKS vs CalL. STEADY BY At I. lODE 1000

LESS 10 2C )0 .0 50 60 70 80 90 TOTAL
LESS

-40
-)0
-20 1 lit 4 3 22
-10 2 11 8 10 2 ))

10 1 1 3 5
20
30
40

TOUL 4 26 15 13 2 60

TI ..E o. 0.1 81.9 589.8 1021.4 712.3 21.1 o. O. O. 241'6.6

COUfCTlVE PEAKS VS CaLL. SIUDY BY ALI.lIJOE 2000

lESS 10 20 30 40 50 60 10 10 90 TOTAL
LESS
-40 1 1
-)0
-20 1 1 1 3
-10

10 1 1
20
30
40

TOUL 1 1 1 5

TlPlE o. o. 25.1 105.1 545.4 451.3 4.3 o. o. O. 1131.8

TABLE xvn
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE

STICK STEADY BY AIRSPEED

COLLECTlVt: PUK~ VS CaLL. STUDY IY VELOCITY LESS

U:SS 10 lO )0 40 50 60 70 10 90 TOTAL
tESS
-40
-]0 1 1 2
-20 5 1 I 20
-10 1 U 3 1 11

10 1 1 4 1 7
20
10
40

lOUL 2 1 24 13 1 41

II"E o. 0.3 26.1 209.1 45"." 126.8 3.1 o. o. o. 821.1
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TABLE XVlI - contd.
I

COLLECt IVE PEAKS VS C(lLl. STEADY ttY YELOCITY leO

lfSS 10 20 )0 40 50 60 10 80 90 TOTAL
US!>
-40
-)0
-20 1 1 1 2 7
-10 ) 1 2 6

10 1 1
20
)0
40

TOTAl 1 1 2 4 14

TIME O. 0.8 7.6 1l.1e 46.2 19.0 0.1 O. O. 'l. 105.1

COllECTIVE PFAKS VS COlL. STUDY 8Y "nOCIlY to

LESS 10 20 30 leO 50 60 1.0 10 90 TOTAL
LESS

-itO
-30 1 1 2
-20 3 8 10 21
-10 1 ~ ) 1 12

10 2 1 1 It
20
10
0\0

TOUL 6 15 15 ) 39

It''E o. 0.1 82.0 350.1 457.1 152.1 2.1 O. O. o. lMIe.5

CULLECTIYE PEAKS Y$ COLL. S iE AllY BY YELOCITY 10

LESS 10 20 30 4Q 50 6C 70 80 90 TOUL
LESS
-itO
-30 1 1
-20 1 It 1 4 10
-10 2 5 1 e

10
20
30
0\0

TOUL 1 6 1 5 19

TIME o. O. 24.8 212.3 105.2 99.6 2.0 0. o. O. 60\0\.0

COLLEC 11 VE PEAKS VS COLL. STEADY 8Y VELeCHY 115

LESS 10 20 )0 40 50 60 70 .0 90 TOUL
LESS

-itO 1 1

II
-)0 1 1
-20 6 t 2 14
-10 1 1 5 6 15

10 2 2
20

, '- 10
itO

TOTAl 1 ., 15 8 31

TI"E o. o. 21.2 219.1 It 18.11 122.3 ).8 O. O. O. 785.1

-
90

,"~-----------==~;A ••IIW~_~ ..,.....-
-~--.



I
TABLE xvn - contd.

COllECTIVE PEAKS VS COLL. STEADY BY VElOCIrY 90

LESS 10 20 30 itO 50 60 10 80 90 TOTAL
LESS
-40
-3D
-20 2 " 3 9
-10 2 6 1 9

10 1 1
20
30
40

TOUl 4 10 " 1 19

TIME o. o. 10.CJ 123.0 414.11 161 .. 6 4.) O. 0 .. O. 120.5

COLlECflVE "EMS vS COLl. STUDY BY VElOCITY 95

LESS 10 20 30 40 50 60 10 10 '10 TOUl
LESS

-40
-30
-20 3 4 1
-10 4 4 I

10
20
30
40

TOJAl 1 8 15

TlI'E o. O. 5.1 54.8 40).9 189.1 a.l o. o. O. 661.1

COLLECT IVE PUKS VS COLL. STUDY BY VELOCITY 100

LESS 10 20 30 40 50 60 10 10 90 TOTAL
LESS
-40
-)0
-20 1 1
-10 2 2

10
20
30
40

TOYAL 2 1 )

TitlE c. o. 2.0 26.1 261.6 201.0 4.4 O. O. o. 501.1

COLLECflVf PUKS VS COLL. STUDY 8Y "EleCIT, 105

LESS 10 20 10 40 50 60 10 10 90 TOTAL
LESS

-40
-3D
-20 1 1 4
-10 1 1

10
20
3D
40

TOTal 4 1 S

TlI'e o. O. 0.1 ]4.5 168.4 226.1 te.O o. o. O. 43).1
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TABLE XVII - contd.

COLLE~TlYE PEAkS VS COLL. STEADY BY VELDt ITY 110

LES~ 10 20 )0 Ita 50 60 70 10 90 TOTAL
LESS
-40

't -)0
-1~ 2 2
-10 1 1

10
20
)0
40

TOTAL 1 2 )

"
TIME o. o. o. 55.6 71.2 113.2 6.0 o. o. o. 116.0

COLLECftYF PEAKS VS CaLL. STEADY BY ~ELCCITY liS

LESS 10 20 10 40 50 60 10 10 90 TOTAL
LESS

-40
-)0
-20
-10 1 1

10
20
)0
40

TOTAL 1 1

TueE o. o. o. 1.2 41.1 131.) 1.' O. o. D. 195.1

COLLECTIVE PEAKS VS COLL. STEADY BY VELOCITY 125

LESS 10 20 )0 itO 50 60 10 10 90 TOTAL
LESS
-40
-)0
-20 1 1
-10

10

II
20
30
40

TOrAL 1 1

TIME o. o. O. o. 1.3 11.4 1.7 o. O. o. 86.4

92

- .....-- a-;;:;= -"'~~-'-";'"'"1.":,::.,:.....;..o'••W"~.i1i__l.::__--==---~
--. .

't ... a ...~ .': __ ~.l.fl:>;' sqaP _ ,-5



TABLE xvm
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK

STEADY BY ROTOR RPM AND TOTAL

COLLEC II VE PEAKS VS COLl. STEAny BY RPM 220

LESS 10 20 3D ~o 50 60 10 10 90 TOTAL
LESS
-~o

-)0
-20 6 ) 9
-10 1 2 1 1 5

10 3 3
20
10
itO

TOTAl 1 8 1 1 17

TlflE o. 0.) 1.3 126.1 35~.0 120.6 1.9 o. o. o. 610.1

COLLECTIVE PEAkS VS COLL. STUDY IY RPM 210.

LESS 10 20 3D ~O 50 60 70 10 90 TOTAL
LESS
-~o 1 1
-]0 2 1 1 6
-20 5 22 ]) 27 .7
-10 3 15 19 11 1 16

10 ] 3 ~ 1 12
20
30
~o

TOTAL 11 ~2 '0 U 1 112

'u'e o. 0.9 131.1 1161.8 2100.6 1692.~ ~C.O o. o. o. 5139.1

COLLECTIVE PEAKS VS COLL. STUDY IY R'M TOUL

LESS 10 20 3D ~O 50 60 10 .0 90 TOTAL
LESS
-~o 1 1
-]0 2 ) 1 6
-20 5 2' J6 21 96
-10 ) 16 ~1 19 2 .1

10 ) 1 7 2 15
10
30
~o

TOTAL 11 ~9 II ~9 2 199

n"E o. 1.2 181.1 U2b.~ )010.1 1824.5 42.1 o. O. o. 6451.2
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TABLE XIX
COLLECTIVE STICK PEAKS VERSUS AIRSPEED

ACCELERATION BY ldISSION SEGMENT

COLLfCtlVf .faas vs ACClll.atln. I' ~ISS. SfG. ASCfllt

USS -15.0 -U.o -t.o -a.O -J.O J.O a.O t.:I U.O 1t.0 tOUL
UU
-.0
-JO I I
-10 U 'a
-10 lit I) I 1)4

t 10 105 lJ 1 2)1
10 II 4 15

i 10
<100

f fOUL I 161 4e 4 ..•,.,

COLLEctiVE .flAS VS ACCE1E••l10N ., -ISS. SfC. ....UV.

un -15.0 -u.o -t.o -6.0 -1.0 J.o ••0 t.O 1,.0 15.0 to'&&'
USS
-.0 I ,
-10 • U '0
-lO 19 UI 151
-10 5 liD 4 UI

10 U5 1 III
10 I 1 4
10
40

IO'&&. U 110 I 4lO

COLlfClIVE 'EIAS WS ACCILIU'hJII " IIISS. SEC. DISC'"

lESS -15.0 -11.0 -t.o -6.0 -1.0 J.O a.O t.o U.O 15.0 'Of&&'
USS , I ,
-60 , n Jt
-10 , .. )l5 111
-8 ,

" I" I til
-10 r no - 1 Jl1

10 lU lU
10 U U
JO i 1..

'OfAL 4 Il' 1..) ) 1'"
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COLLECTIVE STICK PEAKS VERSUS AlRSPEED
BY MISSION SEGMENT

COLLEC'I'E ""5 '5 'ELOCI'Y IY "ISSION SEG"EM' &SCI_'

LESS 40 .0 10 IS .0 " 100 '" UO ut UO lit I. nt &.- fO'.
LESS
"'0
-JO I I I
-10 • ) 10 ) I I I 16
-10 It 15 U ) • , , I I I 114
'0 IH JZ II I , • , , , • 1 III
10 • , I I I It
'0
.0

fOUL 101 ., ,. ,. 15 15 n , J , J It ...

COLLECtiVE 'faitS VS ,ELOClty IV "1$$1011 SfGJlfll' .......

LESS .0 60 '0 It .0 " 100 lOS UO u, n. lit 1_ ut ... ,n•
USS..... I I I
-)0 I • I I I I H
-10 I U II "

, Zl • • I I ."
-10 J I. ,. I. 15 11 • lJ I J 1 ...
1. U , Zl U • H It 11 • • I 1 ...
10 ] I •JO••'0'. 10 Jt n. ,,, If ., It JO 11 n J 1 1 41.

COLlEC'IYE 'EIAS '5 'ElOCI'y I' "ISSI~ SEGPE_r DISC-'

uss •• 60 10 It •• ., 100 lOt UO Ut II. lit UO u' 1.. 'n.
USS I , I t
...0 S I. U • I , ••-)0 •• lCl IlJ J , 1

_.
-'0 '.1 10 U1 U •• I. U , I 1 •••
-10 10' .) .. 1• U U 11 • • , R'
1~ 110 • ) I I II'
10 11 11
)0 I 1
.0

J'O'AL .,. ~SI ,.1 .. 6J •• '0 I. • I 1 "n
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TABLE XXI
COLLECTIVE STICK PEAKS VERSUS ROTOR

RPM BY MISSION SEGMENT

COLLECTIVE PEAKS VS RPfI 8Y MISSION SEGMENT ASCENT

LESS 210 220 230 21t0 250 TOTAL
LESS
-40
-30 2 2

;t ~20 5 3 18 26
. ! -10 ) 38 88 5 131t:'i.

10 68 155 8 231
20 8 1 15
30
itO

TOTAL 8 III 210 13 It08

COLLECTIVE PEAKS VS RPM 8Y MISSION SEGMENT MANUVR

LESS 210 220 230 21t0 250 TOTAL
LESS

-itO 2 2
-30 1 1 17 1 20
-20 1 8 129 13 151
-10 21t 88 1 119

10 28 88 2 118
20 It It
30
itO

TOTAL " 61 323 23 It20

COLLECTIVE PEAKS VS RPM 8Y MISSION SEGMEN' OESCNT

LESS 210 220 230 21t0 250 TOlAl
LESS It 1 5

-ItO 1 2 3,. 2 39
-30 10 1t2 323 8 381
-20 10 159 131 18 918
-10 1 101 203 7 318

10 1 42 77 1 1 122
20 6 5 11

II 30 1 1
Ita

TOTAL 23 358 1378 37 1 1191

.--
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TABLE XXII
GUST nz VERSUS AIRSPEED BY MISSION

SEGMENT BY ALTITUDE BY GROSS WEIGHT

_1 GUSI 'ElKS VS VEL. 0' AISS. SEG. 'SC~I. ALI. lESS. ~I. 10000

-

I."
Z.Z
Z.O
1.1
1.1
I.aI.'I."
I.)
I.Z
0.10.'O.a
0.'0."
Q.Z

LESS
lOtAl

Z."
Z.Z
Z.O
1.1I.'I.a
1.1
I ••
t.)
I.Z
0.1
0.1
O.a0.'
0••
0.1

LESS
tOfAL

Z••
Z.Z
Z.O
1.1
I."
I.aI.'I."I. ,
1.1
0.1
0.1
o.aI.'0."
0.2

LESS
lOllL

lESS

LESS

Z

2

.0

aO

I
I

)

a

a

10

10

.0

90

••

.,

I

100

1"0

97

10'

lot

110

uo

110

"'

u,

u,

IlO

lZO

110

11'

lIS

121

no

UI

I.

UI

u,

u,

I~ fOfAL

,
•,

11

•

,

,

_ .... • ~T d UOMJ



TABLE xxn - contd.

NZ GUSI '1aas .5 'IL••, NISS. SIG. ASCINI. ALI. LISS. ~'. 11000

LISS 40 .0 10 ., to ., 100 10'1 110 In 120 12' 1_ U, 140 rollL
1.4
1.1
1.0
1••
1.7
1••
I.S
1.4
1.J
1.1 1 a
0.'
0.7 J
0••
0.'
0.4
0.1

USS
lOlAL I

liZ GUSI 'Iaas YS ¥lL••., IIISS. SlG. ASCIIII • ...1. LlSS. ~,. JOOOO

LESS 40 '0 10 IS "
., 100 lOS 110 U, l~ lIS I_ nl 140 rollL

1.4
'.1
1.0
1••
1.1
1.'
I.S
1.4
I.J
1.1 1
0.'
0.1 10••
o.S
0.4
0.1

IUS
10UL I J

_Z GUSI 'IAAS .5 'U••., IIISS. SK. ASCI.I • • 1. 1000. "I. USS

LESS 40 .0 10 n to ., 100 10' 110 111 lIO lIS no u, 1.- IOTAL
1.4
1.1
1.0
1.'
1.1
1••
1.1
1.4
1.1
1.1 J0.1
0.'
0••
O.S
C.4
0.1

U:.S
lOlAl I

lIZ GUSI '1utS .5 ,n. to! '"SS. SlG. ASCI"I • • 1. lCCO. weI. 10000

LISS 40 60 .0 ., to " 100 lOS UO U, lZO 12' l_ UI 140 ro'lL1.4
1.1
1.0
1.1
1.1
1.6
1.'

JIll
1.4
I.J
1.1 J
0.1
0.1 1 J
0.'
o.S
0.4
0.1

USS
'OTal I I
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TABLE XXU - contd.

NZ GUSf 'failS vs VfL. ,v RISS. SEG. aSUNT. aU. 1000. lICif_ ZZOOO

USS 40 .0 .0 IS ~ " t:»o to' uO ut UO ,,, I. ut 14lt ntT'"
Z.4
Z.Z
Z.O
1.1
t.l
I.'
I.'
1.4
t.)
I.Z
0.1
0.1
0.'
O.S
0.4
O.Z

LESS
TOUL I

NZ GuSf 'fallS VS VEL. IV RISS. SK. aSCMI. • T. lCOO. IICT• 11000

LESS 40 .0 .0 IS ~ .t 100 lOt ltO Ut uo 12' uo '" '40 nitA\.
Z.4
Z.2
1.0
1.1
1.1
t ••
t.t
1.4
t.)
t.2
0.1
o.t
0••
0.'
0••
0.2

USS
TOTU Z 2

.Z GUS' 'fAllS _S VfL. IV RISS. SK. 'SCMT. "f. toco. '5f. JOOOO

USS .0 60 10 IS .0 ., 100 10' 110 Ut azo lU 'M ut '40 rOTA&.
2.4
2.Z
2.0
t.1
t.'
t.t
I.'
t.4
t.J
t.z 2 J
0.1
0.1
0••
o.t
0.4
o.Z

USS
'OUL Z t

IU GUSt 'UIlS "1 ,n••., RISI. SlO. asC:MT. .f. zooo. '5'. ZOOOO

LUS 40 .il 10 .t to " 100 to' 110 ut uo "t ,. nt t.- to'A&.
£.4
2.2
'.0
t ••
1.,
t.6
t.,
t.4
I.J
I.Z ,
0.'
0.1
0.6
O.t
0.4
0.2

USS
,OTU I
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TABLE xxn - contd.

Nl GUs' "'~$ vs Vtl. a, RISS. : -co.......UV•• "f. UIS••f. lOOOO

lIU "CI H .0 ., .,
'" 100 les 1.0 US no lU no u, 140 ..,...,..

f.O
1.'
1• .,
1.'
1.'
1.4
1.J
1.1 I • U • JG
0.1
0.7 7 4 • 7 I a.
0.1
0.'
0.4
o.a
~US

fOUL I I • I • 1. • a

"I lOtlSf "till S VS VfL••, RISS. HG. II&IIUVI ....f. Ifii5. IilGf. llOOO

USS 'II) .0 .0 ., .. ., 100 lOS UO 1" llO lIS 1_ U, 140 fOUL
a.4
1.1
1.0
1.'
1.7
1••. ,
1••
I ...
1.1 a
0.'
0.1 1 I
0,.
O.S
0••
0.1

USS
rOf", & 1 ..

'" GUs' "US Vi VfL••, RlSS. 5K. RMUYtl. "'f. 1000• ..cf. lOOOO

lUS ... 10 10 IS .0 " 100 105 no u, uo U, lJO U, 140 ,..,M,
I ••
l.l
1.0
1.'
1.1
1.1
1.'
i."
1.J
1.1 a
0.'
0.1 •
"I
O.S
0.""
C.I

!OUS
tOtal I

.z GUSt "US I"S VEL " RISS. SIlO. .....,.,.. IL" lOCO. loG' • 11000

..US 40 10 .0 IS .. " 100 l~ no U, uo u, no u, ..- fO'•
I ••
1.1
'.0
l.t
1.1
1••
I.S

fI
:."
'.1
:.1 I ..
C.I
o.r •J.I
O.S
0••
0.1

USS
roul.. J ,

100
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TABLE xxn - contd.

It, GIIST ~E'(S VS VEL. IV RISS. Sf; . "'IIIVVl. jU. 1000. ~f. 11000

USS ~ to 10 15 .0 ., 100 105 UO U, 120 u, no us I" 10fA&.
I ••
Z.l
Z.O
1.1
1.1
l.t
I.'
I ••
I.)
1.1 I
0.1
0.1 I
0.'c.,
0••
0.1

USS
fOUL I

It, eUST P~'.S VS VEL. IV RISS. SR. .......IlV•• 'IT• 1000. '"f. ZOOOO

USS 40 to 10 15 .0 " 1110 10' uo U, 110 lIS no us I" fOfA&.
Z••
1.1
1.0
1.1
1.1
I.'
1.5
I ••
I.)
1.1
0.1
0.1
o.t
0.'
o.~

0.1
USS

fOUL I

It, CUSf nAIls VS VU. I. RISS. SIlO. DlSO". ALf. USS. "'f. USS

USS .0 to 10 ., .0 ., 100 la' 110 u, llO IU no u, I" fotA&.
I ••
1.1
1.0
1.1
1.1
l.t
I.'
I••
I.)
1.1
0.1
C.l
0••
0.'
0••
C.I

LiSS
fatAL I

It, GuS, 'EAaS YS YIL. " RISS. SR. OE'O". AL'. lESS. "'T. lOOOO

LESS '" to 10 IS .0 ., 100 10' 110 US UO u, n. u, I" fCITAl
I ••
1.2
I.:
I.';.
1.1
l.t
I.'
I ••

I1.1 2
1.1 ) I ) • 2 "0.1

I'0.1 , • I 2 I J 1
o.t I I •
0.'
0.4
0.2

LISS ••rOUl I , 1 I ) 4
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TABLE xxn - cO:1td.

Nt GUS, PEAlS VS VIL••, IIISS. Sf~. DUtllT. ..,. LISS. ~T. IllIOO

LIESS .., 60 .0 IS ~
., 1110 10' no I" UO U, I- l'~ I" nitA&.

1.4
1.1
1.0
1.1
I.'
I ••
I.S
1.4
1.1
1.1 , I •0.1
0.' I J
0••
0.'
0.4
0.1

LESS
TOfeL I • I

lit GUS, PEUS vs vn. " IlISS. SfG. lIlSCIIT. I&.T. LISS....... ZllIOO

LESS .., .0 10 IS M ., 100 10' no 11' 120 12' no u, 140 lOTI&.
'.4
1.1
1.0
I.'I.'I••
I.'
1.4
1.1
1.1 I I
0.1
0.' I
0••
o.S
0.4
0.1

USS
'OTI&. I

lit GUST PEllaS " ,fl.. I' IIISS. SR. DlStIIT. -". 1000. w;,. USS

LISS .., 60 10 IS tD ., lOll lOS 110 US IZO US no u, I.- TO'I&.
1.4
1.1
1.0
1.1
I.'
I••
I.'
1.4
1.1
1.1 I
0.1
0.'
ol..
0.'
0.4
0.1

USS
M'A&. I

11& GUS' PEAlS'S ,n. IT IIISS. SIC. OUtllT' ..,. lOCO. ~-. lOOCO

LUS 4lI 60 Ie IS M ., 100 las ". ns ur .n no u, I.- nnA&.
I ••
I.'
1.0
1.1
I.',. I ••
I.S
1.4
I.)
1.1 1
0.'
D.' I J
a••
G.'
0.4
0.1

un
'OTI&. ,
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'1'4 R T Ii' VVTT
_ ••..., ......., 4 ... 4 ......... --_ ..:1

\..V& U •

• , G~S' 'Ea(s VS VEL. I' R,SS. $EG. DES,"T. ALT. lOCO. MGT. ,.DOO
LESS 60 .0 ., 100 110 11' UO In no us laO 'OTI&.

l.a
1.1
1.0
1.1I.'
l.aI.'I.a
I.)
1.1
0.1
0.7 I
o.a
C.S
o.a
0.1

LESS
TOTAL I

I ••
1.1
1.0I.'
I.?
1.&
1.S
I.'
I.)
1.1
0••
0.7
o.a
0.'
0••
0.1

LESS
fatal

.0 .0

)

J

.0 15 '0 ., 10C lOS 110 l1S uo IU uo us I" fOTI&.

,

,

1.'
1.1
1.0I.'
1.7
1.&1.'1."
I.)
S.l
0.1
0.7
o.a
0.'0.'
C.l

UU
TO"U.

LESS ao .0 IS to .S 100
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TABLE XXII - contd.

III GUn 'lAIS 'IS VEL. I' ~ISS. SfG. outllr. ALr. 1000• .cr. 2.000

LUS .0 6O 10 IS .0 ., 10O 10' ltO U, LZO lU no U' 140 rorAL
I ••
1.2
2.0
1.1
1. ,
1.'
1.'
1••
1.)
1.1 1
0.1
0.'
0.6
0.'
0••
0.2

USS
'OtAL 1 1

." lOur 'lMS 'IS lIU. " "ISS. SfG. $JUD". "r• USS. ",r. uss
LUS 40 .0 1O IS " ., 100 lOS no It' no u, no U' 140 lII'Al

2.6
2.1
1.0
1.1
1.7
1.6
1.,
1••
1.) ,1.1 ) 1
0.1
0.' 1 4
0.6
0.'
0.'
0.1

US,
,or" 4 2 I I 11

TlIIf .J.' ,., )2.2 10•• 11.6 H.o 11.6 ,.. I •• 1.) 1.7 1.' 0.6 O. O. O. ISla)

II' GUsr 'fAaS VS vEL. I" ~lSS. SlEG. sruo". ..r. lISS. -er. 10000

USS .0 to .0 " to ., 100 10' 110 U, alO u, no us 1.- raJAL
1.4
I.'
1.0
1.'
1.7
1.6
1.'
1.4 I I
1.J 7 4 I 1 • • I I 16
1.1 I 17 21 .. Zl n II 10 it n 14 f In
0••c., • I. 21 " ,. 1. U 1. 1. " • I an
0.6 4 1 ) I ao
0.' 4 4 •0.4
C.l

USS

'0'''' 6 12 4' U U 4) ... 41 4Z Z9 U • 40.

filii nl.4 1l.1 Ut.5 lU.7 14'.' 1'0.6 U4•• K.4 5•• J ..., ".1 ll.l t.l J•• O. O. 1." ••

'liZ GUS' 'lAllS'IS "U• •"~.ss. UG. SlfAO". "i. LISS. -era 11000

LESS 40 60 .0 I' "
., '00 lOS ltO U, 110 lU 1_ U, 140 III'AL

1.4
1.1
1.0I.'1.7
1.6
1.5
1.' I I
1.) • I 1 I I

til
1.1 2 '4 10 • J • • , I 6 • 1 ..
0.'
0.7 n 12 • I • , , • I 51
0.6 J J
0.'
0.'
0.1

USS
rOUL ) 17 II ZI U 7 I 10 10 • U ) II'

TlIII ,".' lI.2 lOt. 6 6'.' 7J.' r'.l 56.1 .,.) ".0 ll.r 12•• 1.1 2.' 0•• O. .. ne.'

104
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TABLE XXII - contd.

III GUU 'UItS YS VEl. IY "ISS. SfG. UUO". 'Lf. LISS• .ror. 24000

LUS 40 .a .0 IS '0 ., 100 10' 110 U, 110 liS no u, 140 faTl&.
2.4
2.2
2.0
I.'
I.'
1.6
I.'
1.4
1.J 1
1.2 1 ,
0.'
0.' 1
0.6
0.'
0.4
0.1

USS
fOlAL I •
fllIE 0.1 O. O. o. o. 1.6 6.1 '.J 4.' 1.' I.' 1.1 1.4 0.' O. I. u ••

III GUSf PlAItS vs YEL. IV "ISS. SIlO. $JE.DV. ~f. LESS. M&f. 16000

LUS 40 60 • 0 " .. ., 100 lOS 110 11' 110 lU UO U, 1.. ",a&.
1.4
1.1
2.0
1.'
I.'
1.6
I.'
1.4
I.J I
1.1
D.'
0.' •0.6
D.'
0.4
0.2

USS
JOlAL ,
n. 1.6 O.S n.4 12.4 U.4 24.0 22.1 12•• 1.2 4.4 1•• '.1 1., o. O. o. 11••1

_t GUsr 'ElItS YS YEL. IV "ISS. SfG. sn40". aLf. LESS. M&f. 21000

USS •0 to la IS .0 ., 100 1" 110 11' UO 'U no u, ,.. fOla&.
2.4
2.2
2.0
1.1I.'1.6
I.'
1.4
1.1

'0,
1.2 I
0.1
0.' 1
0.6
0.,
0.4
0.2

LESS
TOTAL ~,

nIlE '.2 ••6 ".4 10.6 .., 4••
'"~

6.2 ,., ,.1 '.2 4.' I.l 0.2 o. O. B.'
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TABLE XXII - contd.

III «>US! Ptu.S "s "fL••" IIIU. UG. snao,. A&. ,. un. ~f. J2DDD

USS ~ 10 .0 IS .0 ., 100 105 no U5 120 In no u, ,.- IOfAl.
2.'
1.2
2.0
1.1
I. l
'.1
I.'
I.'
l.J
'.2
C.I
0.7

,
0.1
0.'
0.'
0.2

UU
lOUL 1

"PI 2.0 o. I.' 1.7 1.1 1.0 J.' U.S 11.1 S.O ".. 0.1 O. O. O. O. .....
t,

II' Gu$f PEaas lIS "EL••, IIISS. SEG. $fUO'. ALI. ICOO. W;f. UU

lESS 40 10 10 15 .0 n 100 105 no U' uo us no u, "'0 tOl.
2.'
2.2
2.0
1.1
1.7
1.1
1.5
I.'
l.J
I. ~
0.1
0.' 2 ,
0.1
0.'
0.'
0.2

UU
fOUL 2 •
fiN 14.2 3.' 21.' 22.J 20.2 11.' '.1 10.1 I.' 1'.1 2.J S.I J.I O. O. o. ,.J.I

01' GIISf Plaas lIS VEL. I' IIUS. SK. $fEao,. kl. ICOO. "f. lOOOO

USS 40 foO 10 IS ~o
., 100 IDS UO U, liD US UO U, 1.- ro...

1.4
1.1
1.0
I.'
I.'
1••
1.5
1.'
I.J
1.1 • 1 , ) • 4 , • H
0.'

I
D.' , '> I J 5 7 J'
0••
0.5
C••
0.1

.US.. fOUL U • , , , 7 10 n I ,.
"N I'•.' .... U'.l 140.1 114.4 I"•• In.4 .,.1 fl.7 JS •• 11.0 11.' H. ~\ I.' O. O. 12140.
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TAB LE XXII - contd.

'"
GUSt Pt&~S VS VEL. I' MISS. nG. STUD'. AL I. 1000. ~I. 11000

tess ..0 .0 .0 U .0 •• 100 ,~. no n. uo lU no I" 1.0 fOTA&.
I ...
2.1
2.0
I.'
1.1
1••
I.'
I."
I.) I
l.l 2 2 2 2 •
0.'
0.1 2 2 ~ ) 2 16
C••
o.S
0."
0.1

LESS
lOUL ) 2 .. .. , 2 2 2 a.
flfIE lC.) ".. •••• JO.' n •• ".2 .,.. 29.' 21•• ..,.. ),., I'.' u •• l.i' o. o. sz.. ,

.., GUSI PEAKS vS VEL••, "ISS. SfIO. SIUO'. ALI. 1000. ~t. , ..000

LESS "0 .0 .0 IS .0 .. 100 10. no n, uo u, 1M U, 1'0 tOT...
2...
2.2
2.0
I.'I. I
I ••
I.'
I.'
I.)
1.2 J
C••
0.1 I J
0.'0.'c...
0.2

USS
lOUL 6

II fIE '.1 I.' I'.' ••• lG.l 11.) 16.) 10.l 14.1 l'.) 10.) ,., l.' o. o. CI. I''''•

III GUSf Pf&~S VS VEL••, "ISS. UIO. SlUO'. ALt. 1000. "'t. 26000

LESS ..0 .0 .0 IS "
., 100 10' no n, 12. 125 1_ 1U 1'• fOTA&.

Z...
Z.l
2.0
1••
1.1
I.'
I.'
1."
1.)
1.l

,
0.'
0.1
C••
0.'0."
0.2

USS
total I

"fIE C•• ". .... ,.. ••• t.l I.' '.2 .. ) )., O. O. o. o. o• o. ".J

1 07
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TABLE XXII - contd,

~l GUST I'HkS WS Wn. .. "US. SfG. SfEallY, all • 1000, ~T. llooO

lfSS 400 to .0 ., '0 95 100 105 110 115 110 US UO U5 1.0 fOfU
l.40
l.l
l.O
1.1
1. ,
l.t
1.5
1••
1.)
l.l l l III II
0••
0.' l 40 1. ) 2.
C.t 1 ,
o.s
0••
O.l

USS
lOUl • l 5 II 5 4)

"" 5.1 1.1 11. , lO.S It.S ).. ) U.l ll.' ••1 l.4 1.0 0.) O. o. o. o. 1.JoO

III GUST ~t;US WS VEL. ty .. , SSe SfG. srUDY, Ill. lCCO, WGT. )0000

lfSS 40 to 10 15 '0 ., 100 105 110 115 110 US no us 1400 T.;J:.&l
l ••
l.l
l.O
1.1
1.'
l.t
1.5
1.4
1.) 1 1 2
l.l 40 S I l l 2.
0.1
0.' .. ) 5 • l U
0.' 1 ,
0.5
0••
O.l

uss
lOfn , 10 11 140 • l .-
IIIl£ 0.' 1' •• lO.l 11.5 )O.l n. , Il.1 •••• I.l l.1 1.' l.5 l.) 0.) o. o. 'I'.T

~l COIlSl ~tallS lIS VEL. It ..us. SEG. srEaDY, ALI. 1000. ~T. Jlooo

LESS 400 to 10 15 90 U 10C 105 110 115 UO U5 no us 140 lOTAL
l ••
l.l
l.O
1.1
1. ,
1.t
••5
1••
1.1
1.l
C.I

JIll 0.'
O.t
').5
0••
O.l

USS
loral

II" O. O. 0.5 0.5 O. C.l 1.1 S.9 l.l 1.9 1.1 O.l o. O. O. o. '4.9

108
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1
TABLE xxn- contd.

HZ lOUS' 'Ens VS VEl. IY IIUS. $flO. nuo.,. A\. r. lCaO. IIGr. USS
LESS 40 .0 10 n 90 •• 100 lOS "0 115 110 US lIO U, '.0 ror....l ••

l.l
l.CI
1.1
1.1
1••
1.5
1••
1. )
l.l

1C.I
0.1
C••
0.5
0••
G.l

LESS
rOUL

1
"lIE l.4 o. 1.' 1.6 1.0 1l.1 ll.' 1••1 '.5 l.' 1.0 12.' •• 1 0•• o. o. 101.1

HZ 'lIsr 'EA(S VS vEL. ,Y II,SS. SIlO. srucy. Ill. lOOO. lIST. lOOOO
LUS 40 .0 .0 ., '0 95 100 10' 110 ", UO US no US· 140 rarl&.l.4

l.l
1.0
1.1
1.1
1.'
1.5
1••
I.)
I.l

I 50.'
0.1 1 I 5 100.6
c.s
0••
O.l

LESS
TOUL

1 • • 19
nilE ) .. 6.0 f6 •• so.s 66.' •••• 75.1 •••• .1.1 ]0.' n •• 19.0 10.5 1.0 o. o. IU.I

HZ lOUsr 'EAKS YS VfL. IY H,SS. SK. nUDY. ALr. lOOO.....r. 22000

LESS 40 60 10 IS .0 ., 100 1l)5 no "' 110 12' no us 140 'OTILl.4
l.l
1.0
1.1
1.7
1.'
I.S
1.4
1.)
1.1 I J0.' ,0.1 I0.6
O.S
0.4
O.l

LESS
I I S

roul

nIlE 1. , fl. J6.1 22.1 lI.1 lJ.? 16.1 10.6 ll.' 11.0 1.' ?. n.o I.' o. o. "..,

109



TABLE XXII - contd.

Nl G~SI ~'(S VI vfl. I' MISS. SfG. SffaD' • A&. I. lOO,) ~GI. UOOO

USS '0 .0 '0 It 90 9S &00 &05 UO US UO &lS UO U, 1.0 tOtal
I ••
l.l
1.0
1.1
I.?

\ I ••
I.'
I ••
I.)
l.l I
0.'
D.?
0••
c.s
0••
O.l

USS
lOlA&. I

TIllE O.S .., 11.1 ).1 )., 0.) 0 •• I.? I.? D.' 0.1 O. o. O. o. O. JO.I

TABLE AXm
GUST nz VERSUS JL BY MISSION SEGMENT

BY ALTITUDE BY eTta-

Nl GuSI 'EAKS vs "U I' MISS. SfG. ASCfNI. All. lfSS. ellS 0.09

LfSS 0.00 0.0' 0.10 0.15 0.10 ~.l' 0.)0 c." lOfAl
I ••
l.l
1.0
1.1
I.?
I ••1.'&••
1.~

1.1
0.1
C.l
I ••
• ItI,'
O.l

LfSS
lOlU

l

l

)

J

2
11

1)

I
II

S

19

..l Gun .uu ¥S 11:.1 I' RISS. SfG. ASCf~f. AL I. LESS. CIIS D.ll

USS O.CD 0.05 !l.10 0.15 0.10 0.l5 0.10 o.n lOUl
I ••
l.l
l.O
1.1

JIll
1.1
1••I.'1••
I.J
1.1 I J
0.1
C.l ) •0••
0.'
0••
C.l

USS
rOlal I , 1
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TABLE xxm - contd.

HZ GUST PfA~S VS MU BY MISS. SfG. ASCENT, ALT. 1000, (TIS 0.09

LESS 0.00 0.05 0.10 0.15 C.20 ~.25 0.30 0.35 TorAl
2.4
2.2
2.0
1.8
1.7
1.6
1.5
I.Ie
1.)
1.2
O.B
0.7
0.6
0.5
0.4
0.2

LESS
TOUl

l

I

3 5

"

I

HZ GUS, PEAKS VS MU ISY MISS. SEG. ASCENT, AL' • Iceo, Cl/S 0.1'

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 :3 3
0.1
0.7 ) 3
0.6
0.5

,-' 0.4
0.2

lESS
TOTAL :3 ) 6

111



TABLE xxm - contd.

f' ..~~.!~
--; "

'" '!..~ ';"..

NI GUST PEAKS V$ MU IV RISS. SfG. ASCENT. ALT. 2eoo. CT,S 0.09

~ESS n.~c 0.05 0.10 0.15 ·0.20 0.25 0.)0 0.)5 TOTAL

NI GbST PE'KS VS P.U RV MISS. SEG. ~A~UVR. ALT. LESS. 'l,S 0.06

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.10 0.)5 TorAL

2.4
2.2
2.0
1.1
1.1
1.6
1.5
1.4
1.1
1.20.'
0.1
0.6
0.5
0.4
0.2

LESS
TOtal

2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.)
1.2
0.1
0.1
0.6
0.5
0.4
0.2

LESS
TOtaL

lIZ

1

1

1

1

1

1

1

1



TABLE xxm - contd.

HZ GUst PHKS VS MIl 8Y MISS. SfG. MANUVIt, Alr. lESS, CI/S 0.09

lESS o.co 0.05 0.10 0.15 0.20 0.25 0.10 0.15 TOtAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1. )
1.2 2 11 11 J1
0.8
e.l 2 22 4 2.
e.6
0.5
0.4
e.2

lESS
TOTAL 40 15 59

HZ Gusr PEAKS VS MIl BY MISS. SEG. ~ANUVIt. All. 1000. CT/S 0.09

lESS 0.00 0.45 0.10 0.15 0.20 0.25 0.10 e.15 rorAl
2.4
2.2
2.0
1.1
1.1
1.6
1.5
1.4
I.]
1.2
0.1
0.1
0.6
0.5
0.4
0.2

LESS
TOTAL

113
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TABLE xxm - contd.

fd GUSI PEns vs MU IY "ISS. SfG. "AHUVR. ALI. 1000. CliS 0.12

lESS G.eo 0.05 0.10 0.15 C.20 0.. 15 0.)0 0.)5 TOIAL
2.4
2.2
2.0
1.1

, 1.1
I 1.6
~ 1.5,
;I! 1.4
T 1.)
'P 1.2 5 5t 0.1

e.l 2 2
0.6
0.5
0.4
0.2

LESS
TOtAL 1 ?

HZ GUSI PEAKS VS ~u ~t ~I~S. 51'••,~UV_. All. 20ce. CT'S 0.09

•

lESS 0.00 0.05 0.10 0.15 C.la 0.i5 0.)0 0.15 TOTAL

11.... .

2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.1
1.2
C.I
0.7
0.6
0.5
0.4
0.2

LESS
TOUl

114
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TABLE xxm - contd.

HZ GUST PUKS ItS HU BY MISS. SEG. DESCNT, ALl. LESS, CIIS 0.09

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TDIAL
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.3 2 2
1.l 3 5 1) 1 26
0.8
0.1 1 6 1 I 21
0.6 2 2 4
0.5
0.4
0.2

LESS
TOIAL 10 U 24 2 53

HZ GUSI PlA~S y~ HU KY "ISS. SfG. tESCH', All. LESS. el/s C.12

LESS o.CO 0.05 0.10 0.15 C.2~ 0.15 0.30 C.lS lOlAL
2.4
1.2
2.0
1.8
1.1
1.6
I.')
I.~

1.3
1.2
0.8
e.l
0.6
0.5
0.1e
C.2

LESS
TOTAL

2

1
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TABLE xxm - contd.

..l GUSi "UteS vS "It U': HISS. Sfti. DtSCNr, All • 1000, tJlS 0.09

LtS~ 0.00 O.f)!) 0.1(\ 0.1" C.20 0.25 C.3C (J.35 lOJAL

2."\-
2.1"

1.0
1.8
1.1
1.6
1.5
1.4
1. )
1.2 2 2
0.8
0.1 1 1 2
0.6
0.5
0.4
0.2

U:SS
TOIAl 1 4

HI Gt:~1 f'fAkS VS HU ty HISS. SEl'. OESC"r. ALI. lOCO. (TIS 0.12

LESS 0.00 O.O~ 0.10 0.15 C.20 0.25 O.!o o.)!) TCUl
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.3
1.2 S 5
e.a
0.1 1 1 2
0.6
0.5
0.4
0.2

LESS

til
IDUl 6 1 1

116
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TABLE xxm - contd.

HZ GlJST PUI(S VS MU ttY MISS. SEG. DESCH', Al T. 1000, CI!S 0.15

LESS 0.00 0.05 0.10 0.15 0.10 O.l~ 0.30 0.35 ICtAL
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.1
1.2 2 I ]

0.8
0.1
0.6
O.S
0.4
0.2

lESS
TOIAl 2 1 ]

HZ GUST PEAKS VS MU 8Y MISS. SEG. OESCHT, ALT. 2000, CTIS 0.12

lESS O.CO 0.05 0.10 0.15 0.20 0.25 0.10 0.35 TOTAL
2.4
2.2
2.0
1.8
1.1
1.6
1.S
1.4
1.3
1.2
0.8
0.7
0.6
0.5
0.4
0.2

LESS
TOTAL

1

•
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TABLE xxm - contd.

"Z GUS' PtAKS vs MU BY MISS. SfG. srU()Y~ ALI. lESS. ells 0.06

LESS O.CO 0.05 0.10 0.15 0.20 0.25 0.)0 0.35 TOTAL
2.4
2.2
2-.0
~..
1. ,
1.6
1.5
1.4
1.3
1.2 3 3
0••
0.1 1 1
0.6
O.S

'" 0.4;:
0.2

LESS
TOTAL " 4

Tlf'E 2.9 20.5 1.9 0.1 1.0 8.0 3.6 O. O. 38.1

Hl GUSr Pt::AkS VS MU BY MISS. SEC. SrEADY. Al T. LESS. ells 0.09

LfS~ 3.00 0.05 0.10 0.15 t.20 0.2!' O.JO Go.l5 TCUl
2.4
2.2
2.0
1.8
1.'
1.6
1.5
1.4 4 "1.3 11 14 9 34
1.2 5 64 121 66 1 251
C.I
0.1 11 58 91 69 1 234
0.6 5 1 5 13
0.5 2 6 •0.4
0.2

LESS
TOUL 13 US 238 1~9 2 550

TI"e 64.5 389.4 SO.l 93.4 145.~ 9l!>.O 2)8.9 3.1 o. 2502.3
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TABLE xxm - contd.

HZ GUST PEAKS VS ... IY "ISS• SfG. SlUOY, ALI. LESS, ells 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.)0 0.35 lOTAl
2.4
2.2
2.0
1.8
1.1
1,6
1.5
1.4
1.) 2 2
1.2 1 2 3
0.8
0.1 1 2 3
0.6
0.5
0.4
0.2

lESS
TOTAL 1 ) 4 I

n"E o. 2".1 5.1 2.6 56.9 109.0 31.4 0.2 O. 21~.9

HZ GUST PUKS \S MU BY MUS. SfG. STEADY, ALT. lESS, ells O.lS

lESS 0.00 0.0.5 0.10 0.15 0.20 0.25 0.30 0.3S TOTAL
2.4
2.2
2.0
1.1
1.1
1.6
1.5
1."
1.)
1.2
0.1
0.7 t 1
0.0
0.5
0.4
O.l

LESS
fOTAl 1 1

TitlE o. 3.2 0.2 0.6 9.2 23.) 11.~ o. O. 55.1
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TABLE XXUI - contd.

HZ G\.SI PEAKS VSl HU BY MISS. SEG. STUDY, At T. 1000, eTlS 0.09

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2

\ . 2.0,
1.a
1.1
1.6
1.5
1.4
1.3 1 1
1.2 • 18 19 45
o.a
o.J u 13 2a ~4

0.6
0.5

'>i
0.4
0.2

LESS
TOUl 1 31 4. 100

TIME 35.J 1H.'" ]).3 57. " 53!J.0 801.a 271.8 4.9 O. 1911.9

HZ GUST PEAKS VS MU BY MISS. SEG. STEADY, ALI. 1000, ells 0.12

LESS D.CO 0.05 0.10 0.15 0.20 0.25 0.)0 0.35 TOTAL
2.4
2.2
2.0
I.B
1.1
1.6
1.5
1.4
1.3 1 1 2
1.2 1 15 24 2 42
O.d
0.1 13 22 4 39
0.6 1 1 2
0.5
0.4
0.2

LESS ..
TOTAL 1 29 4a 1 IS

11"£ 2.~ l1.lt 2.5 1.4 98.5 2eS.9 70.4 o. o. 478.1
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TABLE xxm - contd.

HZ GUST PEAKS VS MU BY MISS. SfG. STU~Y. ALT. 1000. CTIS 0.15

LESS 0.00 0.05 O.tO 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.1
1.2 2 6 •0.1
0.7 1 2 )
0.6
0.5
0.4
0.2

LESS
TOTAL 3 • 11

TIME 0.1 0.1 0.2 0.5 19.9 55.7 11.6 0.3 O. 95.9

HZ GUS, PEAKS YS ';U 8Y MISS. SEG. STUDY. ALl. 2000. CTIS 0.09

LESS O.CO 0.05 0.10 0.15 C.20 0.25 0.)0 0.15 TOTAL
2.4
2.2
2.0
1.1
1.1
1.6
1.5
\.4
1.1
1.2 1 1 6 •0.8
0.7 1 8 9
0.6
0.5
0.0\
0.2

lESS
TOTAL 1 2 14 11

TIME 4.CJ 1.4 1.2 14.0 190.1 489.3 119.2 9.1 O. 8«;9.4
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TABLE xxm - contd•

.
HZ GUS' PUKS V$ MU IIY MISS. StG. STUDY, AL' • 20CO, ellS 0.12

LESS Q.OO n.05 0.10 0.15 0.20 0.25 0.30 0.)5 TOTU
2.<\
2.2
2.0
1.1
1.1
1.6
1.5
1.4

j 1.3
1.2 1 2 )

~..~ 0.1~~

t,;: 0.1 1 2 J
~ 0.6--. 0.5:

0.4

~
0.2

, LESS.
~ TOTAL 1 2 6
,>

~

TABLE XXIV
GUST nz VERSUS #.l BY MISSION SEGMENT

Nl GUST PEAKS VS MU BY MISS. SfG. ASCENT

LESS O.CO 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.3 2 2
1.2 11 6 2), 0.8
0.1 2 ) 2 9 16
0.6
0.5

~ 0.4
0.2

LESS
TOTAL 2 ) 21 15 41

IZZ



TABLE XXIV - contd.

HZ GUS1 PEAKS YS MU ltV MISS. SfG. "A"UYR

LHS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TCTAL
2.4t
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3
1.2 2 25 12 39
0.8
0.7 2 21 4 ))

0.6
C.S
0.4
0.2

LESS
IOrAL 52 16 12

HZ GUST PEAKS Y~ MU ItY MISS. SEG. OESCHT

LESS 0.00 0.05 0.10 0.15 0.20 0.25 C.lO 0.35 TOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.4
1.3 2 2
1.2 1 17 14 1 3Ci
0.8
0.7 1 9 9 1 26
0.6 1 2 4
0.5
0.4
e.2

LESS
TOTAL 10 28 27 2 11
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TABLE XXIV - contd.

HZ GUSr PEAKS VS MU IlY MISS. SfG. SrUDY

LESS O.CO 0.05 0.10 0.15 C.20 0.25 0.30 0.35 TOUL
2."
2.2
2.0
1.8
1.1
1.6

i; 1.5
I." ,.

"~ 1.3 12 11 10 39it::',
J~ 1.2 6 92 115 95 1 369
.~ 0.1~

f 0.1 .. 85 139 1lit 1 lit1~.
}~ 0.6 5 " 6 15

0.5 2 6 8
D."
0.2

LESS
TOtal H 19,. 3)1 l)1I 2 182

TI~ HO.I 623.6 95.2 195.6 1680.1 2n~.1 caS5.2 20.0 o. 6"51.3

TABLE XXV
GUST nz VERSUS AIRSPEED BY MISSION SEGMENT

.1 GuSI .tA~S YS VfL••, ~ISS. SfC. ASCf_'

uss "Cl 60 10 .5 90 ts 100 lOS UO US 110 lU no US •.e '0'•l ...
l.l
l.O

II
I.'
I. ,
I ••
'.5
I ••
I.) 1 ,
1.l II l II

..:. :- 0.1
0.1 1 5 J ! ) ..
0••
O.~

0••
0.1

un
fOUL 1 •• ) ) ••

lZ4
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TABLE XXV - contd.

III GUS' 'E&.S WS \IL••V -ISS. SIlO. IOUII¥'

UU &0 .0 .0 U .0 ., 100 lOS 110 liS 110 u, no US 140 ror...
1.&
1.1
1.0
1.1
I.'
1••
I.S
1.&
1.)
1.1 I & S IS , I ••0.'0.' I • , & • ) 1 II
C••
0.'
0.&
0.1

uss
rO'AL ) ) 10 • • l.J 10 I 1

OJl GtlS. 'fuS VS vfL••., _ISS. SEG. GESell'

LESS &0 .. .0 15 .. ., 100 lOS 110 1., 110 lU I. n, 1.. .f...
1.&
1.1
1.0
I.'
I.'
I.'
1.'
1.&
1.) I ,
1.1 , n & 6 7 ) ..
0.'
0.7 S • I ) ) ) 1 ,.
0.6 I I •o.s
c."
0.1

uss
roraL 10 II • 11 10 ) , I ,.

_l Gtls. HuS 'IS VlL. 'v -ns. SlC. nUll.,

LESS &0 60 10 15 90 ., .Ot! 1,,:, 110 liS UO 'U I. lit •.e .,...
I."
1.1
1.0
1.'
1. ,
1.6
1.S
1.& I I •
1.) ,

" 1 , I , , I • I • ..
1.1 " '" '" II "" ... M Jl JO lJ 11 7 1 ••0.'o. , s ". )0 40 ]J •• U JO 41 ]J 11 , I M'
0.6 & I I • 4 I I'
o.S & " •
0."
0.1

USS
rOUL 9 10' n n IS n .. '. .. 61 4' 15 , ..
nIlE Ill •• IO~.1 10&".' ....0 liS. 1 nc.s ...., SOl.' "n., U6.0 '.'.1 Ill.. M." n., o. I. ..n ••

-
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TABLE XXVI
GUST nz VERSUS JL

:=::::I:_~ =-=====-===:a:-====-=-===================---

_1 ~uSf PlAaS ., ..., ea-GSIU

USS I).CO O.OS 0••0 o.n C.IO 0." 0.)0 O.JS forM.
1.4
I.'
1.0
a.a
a.'
a••

f
a.s
a.4 4 4

t· a.) " a. 10 u

I a.1 4 • UI ZlO aOI 410
0.'

~"
0.' I " •• al4 u. a 411

-~ G•• , • • a.
o.s I • I

'l 0.4
:{ 0.1
~ unt, 101... • " l'4l 01 In I ...
~
~r
.~

-
;.

TABLE xxvn
GUST nz VERSUS ~P~ED

III COIIU PIUS .s YUOClty t:l"ClSnf

LUS 40 60 10 n • 0 .. 100 aos 110 us 110 llS no us 140 TOTM.
I.'
1.1
1.0
1.1
I.f
1••

"
I.S
1.4 I I 4
1.) • 4 J , I , , I 1 I • ••1.1 .,

" Sl .. ,. Sl n 41 J1 ,. 11 I 1 4"
0.1
C.l II .. J' .J .. •• n 56 .. JJ II , 1 41'
0•• • J 1 , • I ••~L_ 0.' • • 0

I 0.'
0.1

1.ISS
fOTM. II ". .J '0' 10' 101 ., .. If ., 'J 1. , ..

126
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TABLE xxvm
W'~EUVERD Z VERSUS AIRSPEED BY MISSION
SEGMENT BY ALTITUDE BY GROSS WEIGHT

Itl .a~f.,...!ItS VS VEL. OY R'SS. SEC. aSCE.'. aU. LISS. Wi'. un
LESS 40 .0 00 It .. fl 100 lOS 1I0 US 120 US UI US 1.. Ja'A&.

I."
1.1
1.0
1.1
I.'
1••
I.S
l.a
I.J
1.1 a SC.I
0.' J
0••
I.S
O.a
0.1

LISS
faft.. S • I

lIIl ....UWEU • S .IL. OV R'SS. •• ascI.'. .,• USS. ""f. HOOO

USS .. 60 00 OS '10 ., 100 lOS UO US "0 US ~M US 1.. .'AI.I.a
1.1
1.0
1..'
1.'
l.a
1.S
l.a
1.J I I
1.1 I II 0 J a 1 II
"I.., •• 1) I I I J •o.a 1 1
O.S 1 1 I
0.'1
0.1

nss'Ii'. II I 11 11 I a a J 1 It
., ...II¥E.s .S VEL••V .US. SfG. AK~f••,. LfSS• .c,. llOOO

LESS .. .0 eo at .. ., .00 lOS UI U, UI liS 1_ U, 1.- ..-l.a
1.1
1.0
1.1
1.'
1••
1.S
l.a
1.J
1.1 a I .a I JI...
0.' , , 1 1 1.
0•• 1 ,
o.s
"a
0.1

USS
'0'. U • " I 1 J .,

• , __UVta, VS VEl. OV RasS. SEG• .,(~,• .,. LISS. ~•• ,.000

uss 40 60 .0 It .0 .S 100 lOS no u, 110 US 1M U, ,.. ,,,-
l.a
1.1
1.0
1.'
1.'
l.a
1.S
1.4
1.J
1.1....., 1 1o.a..,
"',
1.1

UIS
~.f. ,

lZ7

,, >



TABLE xxvm - contd.

III NIlfUWl.U VS VIL. IY "'SS. SK. "Kill•• ...,. USS• .c•• 11000

U!SS '0 to 10 IS tl ., 100 'OS UO US UI US UO US I" fOTA&.
I ••
1.1
'.0
1.1I.''l', 1••, 1.S
1.'
1.J
1.1 1 I
0.1
0.' I 1 •...
O.S
I ••
C.I

LlSS
f.'''' I I ,

II' ....\1.., VS VIL. IY ""S. SR. aKI••• ...f. LlSS• .c•• JlOOO

USS 40 M 10 IS "
., 100 lOt UO US 110 In l_ UI I" fOfA&.,..

'.1
'.0
1.1
1.J
I ••
1.1
1.'
1.J
1.1
ll.1
O.J
I •• 1 1
1.1
I.'
1.1

USS
fO'''' 1 1

III .....UYfIIS VS VIL. IY ...ss. SK. aKI.... &&. •• 1000• .c•• lISS

LUS .. M 10 IS " ft l'.l~ lOS UO US UO lIS l_ UI I" :OfA&.,..
1.1
1.0
1.1
1.J
I ••
1.1
1.'
1.1
1.1 1 1 J
0.1I.' 1 J
I •• 1 I
0.1
0••
0.1

US,
fO.... I 1 1 J

III .........S V) VIL. IV lIasS. SIC. aSCI'IT• .... lOCO. .cl. 10000

USS .. M eo IS "
., 1" lf1t 110 UI UI UI 1_ 13' I" "'A&..~

I.',.,
'.0
1.1
I.J
1••
1.1

til
I.'
1.1 1 I.., J 10 J I I I I I Jl
0.1
I.J I I I I I I I.
0••
0.1 1
I.'
'.1

USS
TO'''' 11 • I • I J I "

3
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TABLE xxvm- contd.

~
!'
<:..
~.

>-
l[ IU IlMtUYIAS W' Yll••W."S. SIC. aSCi'll. IIll. UIOlto III'. UOOO

~ 'ISS 40 ao 10 It .. .. 100 lot no us 110 UI I. liS I.e ro'Al?} 1.4
f 1.1

~ I.'I.'
j l.f

1.&
f- 1.1
f. 1.4
~,

I.'J l.a I 1 I I 1 I .,
'" 0.'
'" 0.' 4 ,
~ 0••
:,~ 0.1

"- 0••
~ 0.1
., USS

\..- fa'Al 5 • I I la,
III NlllfllltftlS VI WU. e, .ISS. SIS. asen,. Ill'. lCOO....,. 14000

USS 4lI 60 10 It .. .S UIO 18 a~" us aao lIS a. I" ,.- fOIAl
I ••
J.:
a.o
I.'
l.f
1.&
a.s
I.·

:'- I.'1.1 I I a
0••

i fl.' I
o.a
0.5
0••
0.1

USS
'0'. I I I •

III IIlIIItUYIllS ws Wfl. a, .ISS. SIG. aser..,. lilt. 1000. .cr. Z6000

lns 40 60 10 ., .. ., loa lOS 110 US I,. In I. Ul ,.- NrAl

1!?1
I ••
1.1
a••
1.1
I.'
I ••
I.S
l.a
1.1
1.1 ,
0••.., I I
O.a
0.5
0••
1.1

USSro,. I •
lIIl MIIIIUWfIlS lIS Vfl. If ..rss. SK. ascr.r. IIlr. 1000. ",. 11000

lUS .. 60 •• IS .. " 100 lOS 110 US 110 In I. US ,.- ,......
I ••
1.1
2.0
I.'
I.J
I ••
I.S
I••
I.'
I.' •0.'
0.1 1 ,
••a
O.S
0••
1.1

USS
roral I
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TABLE xxvm - contd.

}

III qllEuwus vs VEL. " "ISS. SfG. ASCfI". ~t. lOCO. ~I. 10000

uss 40 ao 10 " fl ., 100 I" no ns 110 In uo u, I.- ..·Il1.4
1.1
1.0

\,\ 1.1
I.t
I.a
I.S
1.4
I.) I1.1 a0.1
O.t 10.'
I.'
1.4
0.1

USS
.,OUl 2 •

liZ .....u••S vs wfL. I' ... ss. SK. ASCI.f. aU. 1000. "'f. L1SS

lUS 40 60 "0 " 90 ., 100 lOS UI US ,110 IU 1M US I.- fOT_
"'>; 1.4

1.1
1.0
1.1
I.t
I.a
I.S
1.4
I.)

11.1
C.I
0.7 1 I •I.a 1 II.S
0••

10.1
I ISS

tOTal 1 4 1 7

III IIAllEuvt.S ,S 'Il. I' ...SS. Sf10. aSCI.f. ALI. lOCO. llCf. 10000

USS 40 60 10 " 90 ft 100 I" UO US 110 III 1. US 140 ..f.I ••
1.1
1.0
1.1
1.t
1.a
i.S
1••
,.J I 11.1 ) J • I '41.1
I.t I 1 I I I ) 11O.a 1 ,
I.S
1.4
1.1

LISS
TOf. I I a , a 4 J

III' ·.lIEuwf.S VS wfl. I' MISS. SIlO. aSn"f. • f • lOOO. lICil. 12000

USS 40 ao • 0 " .. ft 100 1" no US 110 ,,, I_ US 140 fOf•1.4
1.1
1.0
1.1
1. t
I••

1l1li
I.S
1.4
1.J
1.1 I J...
I.t 4I.a
I.S
1.4
0.1

llSS
tOf. I

130

-,-~---



:~

't-
<- TABLE xxvm- contd.
~

;.

III .'W",,'as lIS "IL. I' ~ISS. SlG. -SCI.T. 1&.'. 1000. 115•• 16000

UU 40 60 10 U .0 ., 100 UK 110 US 110 lIS 1. US 1.- mA&.
1.4
1.1
1.0
1.1
1.1
1.6
I.'
1.4
I.)
1.1
0.1l
0.1 1
0.1
O.S
G.4
0.1

LlSS
:O'Al 1

III ''''W'''''-S VS Vll. a, ~ISS. S,G. -..UVI. 1&.'. lfSS. 115'. USS

UU 40 60 .0 IS " • S 100 10' U. US 110 In •• ns 1.- 181_
1.4
1.1
1.0
t ••
1.1
I.'
I.'
1.4
I.)
1.,
0••
0.1 1
0.60.,
0••
0.1

USS
1011&. 1

III ·'''£II''US lIS "fL••, RISS. SIC. RA'n."' • ...... lISS. 115'. lCOOO

LUS 40 ~ .0 ., u ., 100 105 110 liS 110 US no US ... "'.'.4
1.1
1.0
I.'
I.'
•••I.S
I••
I.J I I 1 I I I 1
1.1 I J J • 6 • J Zt
0.1
0.' • 6 4 4 I Z ,.
0.1 , I ,
0.'
0.4 I 1
Cl.l

USS
lOf'l I , II II 14 .. • I • II

'lIl RAII.llvtaS 'S 'EL••, ~ISS. SIC....."".. ..... LUSt 115'. nooo
LESS 40 .. .0 IS .0 ., 100 IllS 110 ..S 110 lU 1M n, ... 'lilA&.

I.'
1.1
1.0
1.1
I. ,
1.6
I.S
I.'
I.J I I
1.1 ) I I 1 1 1.
C.I
0.1 1 ,
0.1
0.'
0••
0.1

USS
'OlAl .. I 1 I 1 I II
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TABLE xxvm - contd.

~.
N' IlAIlIUVlIU V$ VEL. I' "1$$. .f.UG. """UVA. lUS. "'f. '6000

lUS .cI '0 10 IS .0 ., 100 lOt 110 11' UO In no 115 I.e» fln~,..
1.1
1.0

\ . I.a
l.l
I.'
I.'
1••
1.1
1.1 •o.a
0.'
0.' I
O.S
0."
0.1

LESS
fOUL I I

II' ".lIEuvIEA$ VS vEL. I' "1$5. SEG. "AMlY'. "'f. LUSt IoGf. JOOOO

USS 40 '0 ao .,
" n 100 lOt 110 1" 110 lit no UI 1.0 1'JUl

.. ~ I ••
1.1
1.0
I.a
I.'
I.'
I.S
I."
I.J
1.1 Z
o.a
0.1
0.'
o.S
0."
0.1

LESS
fOfAl Z

III ~UVlas V$ VEL. I' "ISS. SEG. "..UVI. Al'. lOCO. 1ICi'. LESS

lEn .cI 60 10 IS .0 ., 100 lOS 110 liS 110 us no. US 1.0 toTlt
I ••
1.1
1.0
I.a
1.1
I.'
1.1
I."
1.1
1.1 J
o.a
0.1 1 I
0.'
I.S
0..
0.1

USS
"'Al I •

III lIA"u.IE'S VI VEL. I\' "ISS. UG. "........ ILf. 10llC. "Ct. Inoo

un .cI 60 10 ., 40 n 100 lOt 110 111 110 I" no IU I.e» to,~

I ••
1.1
1.0
I.a
1.1
I.'
I.S

III
I ••
I.J I I I S
1.1 I I J • , I I • I 10
o.a
0.1 a • J J Z I ~ "0.' I I 1 I •0.1

.£-; 0."
0.1

LlSS
'au... I 12 S .. I • , • J II
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:'AB LE XXVIll - contd.

• Z """UVEIS VS VEL. a, MISS• SfG. IIA"UVII. ALf. ICOO. ~f. UOOO

USS ..0 .0 10 IS t:I ., 100 lOS 110 II' lIO lit no us I.e ,.,..
2••
2.2
2.0
1.1
1.1
I.'I.'I ••
I.'
1.2 , , I •0.1
0.1 I I I
0•• I0.'
0••
0.2

USS
fOfAl 1 ,

I I II

., IIAIllfUftll$ ,\ .El. I' MISS. Sf'. IIAMuvl. .,. 1000. "f. 16000
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nN I.' o. St.1 U.I ZI.I 21.' 111.1 10.6 lI.t n.o '.t '.. n.o J.I O. O. U ..,

III IU.UVtU '5 VEL••, AISS. SK. SlU..,. AU. ZOOO. "'. ,.000
USS .. 60 10 It '0 ., 1M 1M no u, 110 IU

~-
U, 140 '01'"I ••

1.1
1.0
1.6
I.'
1.6
1.'
I ••
1.1
1.1 • I 10
1.1
0.' J I 1 ,
0.6
0.'
0.4
0.1

UIIS
'OUl 2 I I l'
fllIIf o. 1.6 t.t S.l I.t t.6 '.1 6.1 t.J 6.' ll.' .., I.' o. O• o. ,...

III IIAIlfUVIRS vS V~l. I' ~15S. ,.G. SlUO'. a'. lOCO••'. 26000

USS .. 10 .0 It "
., Il.'O 1M UO us la IU I- US 1'- ...,...

I ••
1.1
1.0
1.1
I.'
1.6
I.'
I ••
I.~

1.2 I Io.e
0.1 I
0.6I.'...
0.1

USS

10'''' I I

III
fiN o. o. 0.1 0•• 1.0 J.' .., '.0 10.' 19•• t.l· o. o. o. o. •• ...,
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TABLE xxvm- contd.

Ml "'lIEuvtas VS VEL. IY MJSS. lEG. SfllOY. ALf. 1000. tlGf. 11000

LUS 40 60 .0 " .0 ., aoo lOS nl n. aM lU •• n, I" ,....
J.4
J.J
J.O
I••
l.f
1.6
I.'
I.'
I.J I 1
l.l
0.1
0.' 1 J
C.6
0.'
0.4
0.2

LESS
fOUL )

IJIIl 0.5 4.1 n.1 J.2 J.I O.J 0.4 l.r J.r 0.1 I.J I. •• Q• o. •• N.)

"I "'''EuVEas VS VEL. IY MISS. SEG. SrlAOY. ALI. 2~. ~I. JOOOO

LESS 40 60 10 It M ., .00 105 no n, 110 I" no n, I.e tOlAL
'.4
2.2
2.0I.'
1.1
1.6
1.5
1.4
I.J
1.2 1
0••
0.1
0.6
0.'
0.4
0.2

LESS
10tAL 1 I

tiME G. O. O. 1.0 I.' Z.4 ,.. J.4 I •• o.~ I.t 1.1 o. o. I. I. It••

TABLE XXIX
MANEUVER n z VERSUS fJ. BY MISSION SEGMENT

BY ALTITUDE BY CTlu

LESS 0.00 0.05 O.lO 0.15 0." 1.11 0•• 0.)' ICIAL
2.4
J.2
Z.O
1.1
I.'
1.6
I.'
1.4
I.J
I.J I 1
0.1
I.' I
0.6
0.' I 1
I.t
I.J

&.ISS
roul. 1 J

147
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TABLE XXIX - contd.

NZ MANEUVERS VS MU BY MISS. SEG. ASCENT, ALT. LESS, ClIS 0.09

LESS O.OC 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.~

2.2
2.0
1.1
1.7
1.6

t~ 1.5
" 1.~"
t~ 1.1 1 1 2r
.1 1.2 5 2 12 U 11 1 n

0.1
0.1 1 15 7 a 17 6 54
0.6 1 1 2
0.5 t. 1
o.~

0.2
LESS

TOTAl 1 21 9 21 61 18 2 In

.;1 MANEUVERS VS :<'.1 IY MISS. SEG. ASCENT, ALT. LESS. CTIS 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.15 IOTAL
2.~

2.2
2.0
1.1
'.7
1.6
1.5
1.~

1.3
1.2 1 1
0.1
0.7 1 1 1 1 1 5
0.6
0.5
o.~

0.2
LESS

TOIAL 1 1 1 2 1 6

II
,""

- - -
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TABLE XXIX - contd.

NZ MANEUVERS VS MU IY MISS. SEG. ASCENT. ALT. lESS. CT'S 0.15

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.3
1.2
o.a
0.1
0.6
0.5
0.4
0.2

LESS
TOUL

1

1

1

1

NZ MANEUVERS YS ... BY MISS. SEG. ASCENT. ALT. 1000. CTiS 0.09

lESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.1
1.1
1.6
1.5
1.4
1.3 1 1
1.2 5 1 11 19 1 1 "0.1
0.1 2 1 4 • • 1 2.
0.6 1 . 1
0.5 1 1
0.4
0.2

LESS
TOTAL • 1 5 26 JO 2 , lJ

149
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TABLE XXIX .• contd.

NZ MAI4EUVfltS vs ... ItY MISS. SfG. ASCENT, All • 1000, CTIS 0.12

LESS 0.00 0.05 0.10 0.15 0.20 o.n 0.30 0.35 TOTAL
2."
2.2
2.0
1.1
1.7
1.6

t
1.5

( 1."
~ 1.3
it 1.2 2 1 2 .. 9
i 0.1

0.7 1 1 2 2 6
0.6
0.5
0."
0.2

LESS
TOTAL J 2 6 15

NZ MANEUVERS VS ... IY MISS. SfG. ASCENT, ALI. lOCO, Cl/S 0.15

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOIAL
2."
2.2
2.0
1.1
1.7
1.6
1.5
1."
1.3
1.2
0.1
0.7
0.6
0.5
0."
0.2

LESS
TOTAL

1
1
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TABLE XXIX - contd.

HZ MANEUVERS VS MU BY MISS. SEG. ASCENT, ALT. 2000, ellS 0.09

LESS O.CO 0.05 0.10 0.15 0.20 0.25 O.JO 0.15 TOTAL
2.0\
2.2
2.0
1.1
1.7
1.6
1.5
1.0\
1.) 1 1 2
1.2 0\ I 1 13
0.1
0.1 1 1 0\ 12 11
0.6 1 1 2
0.5
0.0\ 1 1
0.2

LESS
TOTAL 1 1 9 23 2 36

HI MAHEUVERS VS MU BY MISS. UG. ASCENT, ALT. 2000, CTIS 0.12

LESS 0.00 0.05 0.10 O.lS 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.1
1.1
1.6
1.5
1.4
1.3
1.2 1 3 4
0.1
0.7 1 2 l
0.6
0.5
0.4
0.2

LESS
TOUL Z 5 7

151
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TABLE XXIX - contd.

Nl ..ANfUVI:ItS VS MU 8Y MISS. SfG. HANUVR, ALT. LESS, CTIS 0.06

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.1t
2.2
2.0
1.8
1.1
1.6
1.5
1.1t
I.)
1.2
0.8
0.1
0.6 1 1
0.5

~ 0.1t
0.2

LESS
TOTAL 1 1

Hl "ANEUVERS V5 MU 8Y HISS. SEG. HANUVR, ALT. lESS, ClIS 0.09

LESS O.CO 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.1t
1.3 2 It 2 8
1.2 1 1 19 12 39
0.8
0.1 1 21 I 2 32
0.6 1 2 1 It
0.5
0.1t I 1
0.2

LESS
TOTAL 1 1 10 1,6 13 3 81t

JIll
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TAB LE XXIX - contd.

NZ MANEUVERS VS MU BY MISS. SEG. MAHUVR, Al ,. LESS, eTls 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.10 0.35 TOUL
2.0\
2.2
2.0
1.1
1.1
1.6
1.5
1.0\
1.1
1.2 2 2 1 1 6
o.a
0.1
0.6 1 1
0.5
0.0\
0.2

LESS
TOUL 2 2 1 2 1

NZ MANEUVERS VS MU BY MISS. SEG. flANUVlt, ALT. 1000, eTls 0.09

LESS 0.00 0.05 0.10 0.15 0.20 0.25 ,".10 0.)5· TOTAL
2.0\
2.2
2.0
l.a
1.1
1.6
1.5
1.0\
1.3 1 1 1 )

1.2 2 2 I 21 ) 1 11
0.8
0.1 1 1 1 9 10\ ) 1 10
0.6 2 2 1 5
0.5
0.0\
0.2

LESS
TOTAL 1 ) 3 20 31 • 2 15

153
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NZ MANEUVERS VS MU BY MISS. SfG. MANUVtt. ALl. 1000. ells 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL2.4
2.2
2.0

•1.1
1.7
1.6
1.5
1.4
1.3 1 11.2 3 1) 1 110.1
0.7 1 9 100.6
0.5
0.4
0.2

UU
TOTAL 1 22 1 21

NZ M'NEUVEItS VS MU IY MISS. SfG. M'NUVI. ALT. 2000. ,TIS. 0.09

LESS 0.00 0.05 '.10 0.15 0.20 0.25 0.30 0.35 TOTAL2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.3 1 2 1 41.2 2 5 7 1 150.1
0.1 1 1 .. 7 1 140.6 1 I
O,.~ I I0.4
0.2

LESS
rOTAL 1 II 15 J5

III
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TABLE XXiX - contd.

HZ MAHEU"EIS "S MU IY MISS. SfG. MANU"". ALT. 2000. ells 0.12

LESS 0.00 0.05 0.10 0.15 0.20 ~.25 0.10 0.15 TOIAL
2.4
2.2
2.0

• 1.8
1.7
1.6
1.5
1.4
1.1
1.2 1\
0.8
0.1 1 1
0.6
0.5
0.4
0.2

LESS
TOTAL 1 5

NZ MANEUVERS VS MU BY MISS. SEG. GEStlCT. ALT. LESS. eTls 0.06

LESS o.co 0.05 0.10 0.15 0.20 0.25 0.10 0.35 TOTAL
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.1
1.2 1 1
0.8
0.7 2 1 3
0.6
0.5
0.4 1 1
0.2

LESS
TOTAL 1 3 1 5

"'~;. t--<.,....,..,-__------.......a -----------------



TABLE XXIX " contd.

HZ MANEUVERS VS MU BY MISS. SEG. oESCHI, ALT. LESS, eTls 0.09

LESS 0.00 0.05 0.10 0.15 0.20 0.25 C.30 0.35 TOTAL
2.1t

\ 2.2
2.0
1.a •1.7
1.6
1.5,
1.1t 3 3~~

ri 1.3 1 2 1 5 3 12
~ 1.2 16 10 11 61 1t5 7 170

0.8
0.7 1 9 12 lit 31 21 5 99
0.6 2 5 2 9
0.5 1 1 2 It
0.1t
0.2

LESS
fOTAL 1 29 25 1t7 101 lit lit 297

HZ MANEUVUS VS MU BY MISS. SEG. oESCHT, ALT. LESS, ellS 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.1t
2.2
2.0
l.a
1.7
1.6
1.5 2 2
1.1t 1 1
1.3
1.2 2 2 5 2 15
0.8 •
0.7
0.6 1 1
0.5
0.1t

II
0.2

LESS
TOTAL 2 5 6 2 19

156
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TABLE XXIX - contd.

"1 M_"EUVcItS VS MU bY MISS. SEG. OESC"l. ALT. LESS. CTIS 0.15

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 lOUL
2.1t
2.2
2.0
1.8

• 1.1
1.6
1.5
1.1t
1.3
1.2
1).8
0.1 1 1
0.6
C.5
0.1t
0.2

LESS
TOUL 1 1

"1 MA"EUVERS YS MU BY MISS. SfG. OESCHl. ALT. 1000. ells C.C:6

LESS 0.00 0.05 0.10 0.15 o.cO 0.25 0.30 0.35 lOUL
2.1t
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.3
t.2
0.8
0.1 2 2

• 0.6
0.5
0.4
0.2

LESS
lOUL 2 2

157
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TABLE XXIX - contd.

tel MANEUVeRS VS MU BY MISS. SEIi. DESCNT. AL ,. 1000, CJlS 0.09

LESS O.GO 0.05 0.10 0.15 0.20 0.25 0.30 O.'S TOrAL
2.4
l.2
2.0
l.a
I.J
1.6 t I 2
1.5

, 1.4 1 2 )

;.. 1 .. 3 1 ) 5 J 16
"- 1.2 1 8 4 15 42 52 5 121

0.8
0.1 ) 2 10 21 )0 2 15
0.6 2 I ) ) 9
0.5
0.4
0.2

lesS
TOTAL 1 15 6 32 11 n 1 212

HZ MAHEUVfltS VS "" BY "I SSe SEIi. OESCNT, ALT. 1000, CTIS 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.2l§ 0.30 0.35 !CTAL
2.4
2.2
2.0
1.1
1.1
1.6
1.5
1.4
1.3 1 1 2 4
1.2 l 1 2 1 12
0.1
0.1 2 1 1 1 :3 1 11
0.6
0.5
0.4
0.2

LESS

II
TOTAL 5 2 1 it 5 ))

158
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TABLE XXIX - contd.

N1 MANEUVERS V$ MU BY MISS. SEG. OESCNT, AU. 1000. CUS 0.15
'.

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.)0 0.35 TOTAL
2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.1
1.2 1 1 2
0.1
0.7 1 1
0.6
0.5
0.4
0.2

LESS
tOtAl 2 1 J

N1 "ANEUVeRS VS MU IV MISS. SEG. OESCNt. ALT. 2000. CTIS 0.09

LESS O.CO O.OS 0.10 0.15 0.20 0.25 0.)0 0.35 TOTAL
2.4
2.2
2.0
1.1
1.7
1.6
1.5 1 1
1.4
1.) 1 2 2 5
1.2 2 1 1 2 1. 19 1 44
0.1
0.1 2 19 12 2 )5

0.6 2 1 1 4
0.5 1 1
0.4
0.2

lESS
TOtaL 1 1 5 41 35 ) 90

159
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TABLE XXIX - contd.

"41 MAHElIni\S vs MU BY MISS. SEG. OESCHT, ALl. 2000, CT/S 0.12

LESS 0.00 0.05 0.10 0.15 0.20 . 0.25 0.30 0.)5 TOiAL
2.4
2.2, 2.0
1.8
1.1
1.6
1.5
1.1t
1.1
1.2 1 2 2 1 6
0.1
0.1 1 ,. 5
0.6 2 2
0.5
0.1t
0.2

LESS
TOTAL 1 1 I 1 13

HI MINtUVERS VS "" IY MISS. SfG. STEADY, AtT. LESS, ClIS 0.06

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 e.15 TOTAL
2.4
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.1
1.2 1 It 5
0.1
0.1 1 I
0.6
0.5
0.4

1111
0.2

LESS
TOTAL 1 5 6

'U·E 2.9 10.'i 1.9 0.1 1.0 1.0 3.6 o. o. 11.1
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TABLE XXIX - contd.

~l MA~EUYERS VS MU BY MISS. SfG. STUDY, Al ,. lESS, eTlS 0.09
lESS 0.00 0.05 0.10 0.15 0.20 0.25 0.)0 0.35 TOTAL2.1t

2.2
2.0
1.8
1.7
1.6

1 11.5
1 11. " 2 ) 2 11.] It 2 14 11 10 411.2 2 13 It 17 no 216 60 2 444o.a

0.1 1 lit 4 14 120 166 12 2 "030.6 1 12 16 7 1 310.5
) 1 40.4

0.2
1 1lESS

TOUl 3 ]\ " 33 281 413 164 5 939
UI'E 6".5 389." 50.1 93.4 145.6 916.0 2)'.9 3.1 o. 2502.3

HZ "INEUVEM~ vs MU 8Y "I SSe SEG. STUDY, All. LESS, eTlS 0.12
lESS 0.00 6.05 0.10 O.IS 0.20 0.25 0.)0 0.35 TOTAL2."

2.2
2.0
1.1
1.1
1.6
1.5I.,.
1.3
1.2 1 1 ) ) 6 140.1
0.1 3 1 ) I. 150.6
0.5

• 0.0\
0.2

LESS
TOTAL .. 1 0\ 6 lit 29
TIME o. 20\.1 5.1 2.6 56.9 lC9.0 11.4 0.2 O. 235.9

161
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'rABLE XXIX - contd.

HI ilAHEUVEItS VS MU IY MISS. SEG. STE Al'Y , 'LT. LESS, ellS 0.15

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.)0 0.15 TOTAL
2.~

2.2
2.0
1.1 •
1.1

i 1.6
1.5

~ 1.~r·
f 1.1;;;t

1.2 2 2
0.1
0.1 2 2
0.6 2 2
0.5 1 1
o.~

0.2
LESS

TOUL 1 1

T"'E o. 1.2 0.2 0.6 9.2 2].] 1'.5 o. o. 55.1

HZ "AHEUVERS VS MU IY MISS. SfG. STUDY, ALl. 1000, eTis 0.09

LESS D.CO 0.05 0.10 0.15 .0.20 0.25 0.30 0.]5 TOTAL
2.~

2.2
2.0
1.1
1.1
1.6
1.5
1.~ 2 2 ~
I.] 1 9 1 11
1.2 3 1 1 39 12~ 52 220
0.1
0.1 1 2 11 16 38 151 •
0.6 2 6 2 10
0.5 ) )

o.~

0.2

II
LESS

TOTAL ) 2 3 " 221 9) 406

nME 15.1 111.9 )).] 51.~ 535.0 101.' 211.1 4.9 o. 1911.9

16Z
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TABLE XXIX - contd.

HZ MANEUVERS V~ MU ltV MISS. SfG. STUDY, All. IDeo, Cl/S 0.12

LESS 0.00 0.05 0.10 0.15 0.20 0.25 O.JO 0.J5 TOTAL
2.1t
2.2
2.0
1.8
1.7
1.6
I.S
1.1t
1.3 1 1
1.2 5 15 11 Jl
0.8
0.7 It U 7 24
0.6
c.s
0.1t
0.2

LESS
TOTAL 9 29 11 56

TIME 2.6 11.4 2.5 1.1t 98.5 285.9 70.1t O. O. 471.'

NI MANEUVERS VS MU 8Y MISS. S(C». STEADY f ALl. 1000, ells O.lS

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.)0 0.J5 JOTAL
2.4
2.2
2.0
1.8
1.7
1.6
1.5
1.1t
1.1 2 2
1.2 It "0.8
0.1 I 1 2

• 0.6
0.5
0.1t
e.2

LESS
TOTAL 2 5 I •
UflE 0.1 0.1 0.2 0.5 19.9 55.7 11.6 O.J O. 95.9

163
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TABLE XXiX - canto.

NZ MANEUVERS VS MU' ItY MISS. SEG. STEADY, ALT. 2000, CT/S 0.09

LESS O.CO 0.05 0.10 0.15 0.20 0.25 0.10 0.)5 TOTAL
2.4

't 2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.3 1 4 1 6

" 1.2 1 26 80 21 1 Ul
0.8
0.1 21 11 22 U2
0.6 1 6 1 •0.5

~~ 0.4
0.2

LESS
TOTAL 1 51 i61 U 1 261

TI"E 4.9 1.4 1.2 14.0 190.1 419.1 18'.1 9.1 o. 14)9.4

HZ MANEUVERS YS MU BY HI SSe SfG. STEADY, ALT. 2000, eTls O.ll

lESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 G.35 TOTAL
2.4
2.2
2.0
1.1
1.1
1.6
1.5
1.4
1.3 1 '} 3
1.2 2 14 16
0.8
0.-1 1 1 6 14
0.6
0.5
0.4 •
0.2

LESS
TOTAL 1 10 22 3)

III
TIHE o. o. O. 18.9 22.6 15.6 104.1 1.1 O. 223.5
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TABLE XXIX - contd.

HZ MANEUVERS VS MU 8Y MISS. SEG. STUDY, ALT. 2000, "L'S 0.15

lESS O~CO 0.05 0.10 0.l5 0.20 0.25 C.30 0.35 TOTAL
2.It
2.2
2.0
1.8
1.1
1.6
1.5
1.4
1.3
1.2 1 1
0.6
0.1
0.6
0.5
0.4
e.2

lESS
TOUl 1 1

nf'E o. 0.5 o. o. 1.1 11.6 2.1 o. o. 15.9

TABLE XXX
MANEUVER nz VERSUS f.L BY MISSION SEGMENT

Nl MANEUVERS VS MU IY MISS. SEG. ASCENT

lESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 TOTAL
2.4
2.2
2.0
1.1
1.1

• • 1.6
1.5
1.4
1.3 1 1 3 1 6
1.2 12 2 14 10 46 3 1 14'
0.1
0.1 2 19 11 lit 34 )2 I 113
0.6 1 1 3 1 6
0.5 2 1 J
0.4 1 1
0.2

LESS
TOTAL 2 31 13 29 10. .5 6 1 211

165
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TABLE XXX - contd.

Nl MANEUVERS VS MU IV "ISS. $EG. "ANOVR

LESS 0.00 0.05 0.10 0.15 C.20 ·o.n 0.]0 0.15 TOTAL
2.4
2.2
2.0
1.1
1.7
1.6
1.5
1.4
1.) 2 ~ 5 4 16
1.2 2 1 1 2" 65 11 1 111
0.1
0.7 2 1 2 1" 51 12 1 87
0.6 1 5 4 12
0.5 1 1
0.4 1 1
0.2

LESS
TOUL 11 46 121 37 5 235

Hl MANEUVERS VS "U IV M.SS. SEG. OESeNT

LESS 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.15 TOTAL
Z.4
2.2
2.0
1.1
1.7
1.6 I 1 Z
1.5 2 1 )

1.1t It 2 I 7
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