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ABSTRACT 

From a structural flight loads program on four CH-47A cargo and trans- 
port helicopters, 235. 76 hours of valid multichannel flight data were 
recorded as the helicopters operated from air bases in Southeast Asia. 
Data were processed and analyzed according to four distinct flight phases, 
termed mission segments:   (1) takeoff and ascent; (2) maneuver; (3) de- 
scent,  flare,  and landing; and (4) steady state.    Data are presented in the 
form of time and occurrence tables, histograms,  and exceedance curves. 
These data indicate the time spent in the mission segments and param- 
eter ranges; the number of peak parameter values occurrir ., in the ranges 
of the given parameter,  during each of the mission segments,  and in the 
ranges of one or more related parameters; and the time to reach or ex- 
ceed given maneuver and gust normal load factors.    The largest'normal 
load factor was 1. 628, which occurred at a 93-knot airspeed and with a 
22, 100-pound gross weight.    In contrast to a concurrent study of armed 
CH-47A s whose activity was mostly under maneuvering conditions, the 
cargo and transport CH-47A's spent over 65 percent of their time in the 
steady-state mission segment. 

in 



FOREWORD 

Technology Incorporated,  Dayton,  Ohio, prepared this report to cover 
its effort on a flight loads program to collect, process, and analyze 200 
hours of valid flight data from four CH-47A cargo and transport heli- 
copters operating in Southeast Asia.    This flight loads program was an 
integral part of a comprehensive CH-47A program which also included 
data collected from three armed and armored CH-47Als.    This program 
was sponsored by the U. S. Army Aviation Materiel Laboratories,  Fort 
Eustis, Virginia,  under Contract DA 44-177-AMC-363(T).    The Army 
project monitor for all programs was Mr.   William T. Alexander. 

The prime Technology Incorporated personnel engaged in this program 
were as follows:   Mr.  Joseph F   Braun, project engineer, who directed 
the installation and operation of the data recording systems; Mr.  John F. 
Nash, who directed the data processing; Mr.  William E. Morrin, who 
wrote the computer programs for the data processing; and Messrs. 
Larry E.  Clay and F.  Joseph Giessler, who analyzed and compiled 
the data. 
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INTRODUCTION 

Under contract to the U. S.  Army Aviation Materiel Laboratories,   Fort 
Eustis,  Virginia,  Technology Incorporated conducted a multichannel 
flight loads program on the cargo and transport CH-47A helicopter.    To 
acquire the desired data,  three helicopters assigned to the 1st Air 
Cavalry Division,  228th ASHB, were each instrumented with flight loads 
recording systems.    A fourth helicopter was instrumented midway in the 
program to ensure that the required number of hours of valid flight data 
were recorded.    All recordings were made between January 1966 and 
May 1967 while the helicopters operated in Southeast Asia.    The data 
were processed,  analyzed,  and detailed graphically and tabularly for 
their presentation in this report. 

With normal acceleration separated into maneuver- and gust-induced 
categories, most of the data presentation consists of time and occurrence 
tables.    Most of the tables are broken down into ranges of a third variable 
or of a third and a fourth variable for cross-correlation purposes.    Sig- 
nificant aspects of the time tables are presented as histograms,  and the 
occurrence data for normal accelerations .ire presented as exceedance 
curves. 



DATA RECORDING AND PROCESSING 

DATA RECORDING 

An oscillograph recording system was installed in each of the CH-47A 
helicopters.   The functional block diagram in Figure 1 illustrates the 
operation and integration of the components comprising the recording 
system.    Fourteen parameters were recorded on the oscillogram:   (1) 
airspeed,   (2) altitude,  (3) normal acceleration,  (4) No.   1 engine torque, 
(5) No.  2 engine torque,   (6) longitudinal cyclic control stick position, 
(7) collective control stick position,   (8) rotor rpm,   (9) outside air tem- 
perature,   (10) time,  (11) No.   1 gas producer rpm,   (12) Nb.  2 gas pro- 
ducer rpm,   (13) No.   1 exhaust gas temperature,   and (14) No.  2 exhaust 
gas temperature.    Between January 1966 and May 1967,   477 hours of 
flight data were recorded.    Of these hours,  235 proved to be valid.    The 
valid data represented 1081 flights and 395 engine starts. 

DATA PROCESSING 

The processing of the recorded data was shared by Technology Incor- 
porated and the U. S.  Army Aviation Materiel Laboratories,    Technology 
Incorporated received the recorded data,  checked all oscillograms for 
evidence of any instrumentation malfunction,  removed the faulty data 
while reporting it to the company's Instrumentation Section,  and then 
tinned the acceptable records.    The oscillograms were then sent to the 
U. S.   Army Aviation Materiel Laboratories where they were edited and 
reduced.    Upon the receipt of the reduced data and the return of the os- 
cillograms.  Technology Incorporated performed the quality control check 
and directed the computer processing of the reduced data.    The data 
processing procedures are described without further identification of the 
responsible organization. 

DATA EDITING 

The data editors demarcated the following four mission segments in each 
flight:    (1) takeoff and ascent; (2) maneuver; (3) descent,  flare,  and land- 
ing; and (4) steady state.    The criteria used to distinguish the mission 
segments in each flight were as follows:    During the first three mission 
segments,  which comprised the transient parts of flight,  the stick position 
traces showed no steady values from which they seemed to deviate,   and 
the airspeed and altitude traces changed frequently.    Mission Segment 1 
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(takeoff and ascent) included both the takeoff and the climb to the initial 
steady-flight altitude and the unsteady ascents to other steady-flight 
altitudes.    Mission Segment 2 (maneuver) consisted of those transient 
parts of flight whose characteristics differed from those of Mission Seg- 
ments 1 and 3.    During maneuvering,  the normal acceleration trace was 
usually very active.    In addition to the unsteady part of flare and landing, 
Mission Segment 3 (descent,  flare,  and landing) included the unsteady 
part of any descent,  whether intended for a new steady-flight altitude or 
for landing.    Mission Segment 4 (steady state) included those parts of 
the flight where the stick position traces were relatively steady and where 
the airspeed and altitude traces were steady or changing smoothly.    Such 
characteristics prevailed during cruise,  hover,  and steady ascent and 
descent. 

After demarcating the flights into mission segments,  the editors marked 
the traces as follows to govern the data reading:   The normal accelera- 
tion trace was marked wherever a peak met the following two conditions: 
(1) the peak fell outside prescribed threshold levels,  and (2) the peak had 
a rise and fall (or fall and rise),   each of which was 50 percent of the peak 
value or 0. 2g, whichever was greater.    Whereas the prescribed thresh- 
olds were 0. 8 and 1. 2g,  the editors used slightly smaller levels to en- 
sure that all valid peaks were included.    However,   any peaks read within 
the fixed threshold levels were eliminated during the computer process- 
ing.    In addition,  the editors identified each selected peak as being maneu- 
ver- or gust-induced.    To determine whether a peak was induced by a 
maneuver or a gust,   editors noted the behavior of the stick position traces. 
Whenever the peak was the result of maneuvering,  one or both of these 
traces always deflected just before the peak and in the same sen  e as the 
peak.    Confirmation of the fact that gust was the cause of the peak re- 
quired either that both stick position traces were steady or that anymoye- 
ment of these traces just before the peak was in the direction opposite to 
that of the peak. 

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



TABLE I 
STICK POSITION SELECTED VALUES 

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

914 49.0 48.6 

908 53.8 52.2 

121 44.6 45.9 

In each of the three transient mission segments,  all traces except those 
for the steady stick positions were marked at each instant that the accel- 
eration or stick position traces peaked.    Because of the unsteady state 
prevailing during the three transient mission segments,  no elapsed time 
was associated with the readings at these markings.    The traces marked 
here were read only to provide corresponding parameter values in tabu- 
lations of the peak values.    During the steady-state mission segment, 
however,  all traces except that for acceleration were marked at critical 
points to permit an adequate time-history representation of the parameters. 

DATA READING AND QUALITY CONTROL 

All data points selected during the editing were measured on semi- 
automatic oscillogram readers,  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 Control Section for pre- 
liminary data checking.    Using standard quality control techniques,  this 
section manually remeasured random points comprising an adequate sample 
and compared the measurements with those produced by the semiautomatic 
readers.    From the differences between the two sets of readings,  this 
section established the mean and standard deviations to determine and con- 
trol the desired reading accuracy.    Any flights whose measurements did 
not meet the accuracy standard were reread by the semiautomatic readers. 
In addition to obtaining accurate values, this procedure ensured a uniform 
interpretation and measurement of the traces. 

When all the data had been processed,  the mean and standard deviations 
were calculated for the entire data sample.    Assuming a normal distri- 
bution of reading errors,  99- 7 percent of the readings should be within 
three standard deviations of the true values.    Based on average cali- 
bration values.  Table II shows the mean deviation and the three standard 
deviations lor each parameter. 



TABLE II 
QUALITY CONTROL VALUES FOR EACH PARAMETER  

Three Standard Deviations 
Parameter Mean Deviation       (gg. 7% Accuracy Limit) 

Normal acceleration nz, g -.0002 ± .03 

Airspeed, knots* ..04 ± 1.1 

Altitude, feet** -3.1 i   104 

Outside air temperature, 0F -. 11 ±3.6 

Rotor,  rpm -.13 ± 4. 3 

Longitudinal cyclic stick,percent -.02 ±2.5 

Collective stick, percent -.02 ±2.8 

*     Computed at a 90-knot indicated airspeed 
**     Computed at a 1000-foot density altitude and standard temperature 

DATA COMPUTATIONS 

The load factor nz for each normal acceleration peak was measured 
directly from the oscillo^ram trace.    However, to present load factors 
for positive and negative peaks conveniently,   an incremental normal 
load factor,  Anz, was derived from each nz value by using the relationship 

Lnz = nz - 1. 0 

The following equation (see Reiorence 2) was used to compute the altitude, 
since density altitude is normally u?ed in describing helicopter perfor- 
mance: 

r        , 518.4 P N0.235- 
hd=145.300[l-(29i92(OAT + 460)) J 



Only indicated airspeeds are presented in this report since the correction 
to calibrated airspeeds would not have appreciably changed the distribu- 
tions.    At level flight,  where most of the flight time was spent,  the cor- 
rection is normally less than 4. 6 knots for airspeeds below 110 knots. 
Although the correction may exceed  10 knots during extreme conditions 
of climb or autorotation,  where the rotor thrust affects the performance 
of the airspeed transducer,   such large corrections would be for minimal 
periods and therefore would not be significantly evident in the data summary. 

Rotor rpm and outside air temperature were computed by applying linear 
calibrations to the trace measurements.    With the displacements of the 
stick position traces representing the deflections of the longitudinal cyclic 
stick from the full-forward position and the deflections of the collective 
stick from the full-down position,   the respective stick positions were com- 
puted from the trace measurements in units of percent of full deflection. 
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 of stick or acceleration peak during the three transient 
mission segments.    At the same time that the rate of climb was computed, 
the "longitudinal acceleration, " or rate of change of airspeed,  was derived 
by an approximate differentiation of the airspeed trace. 

Through the following expressions,   the rotor tip speed ratio     ((i) and the 
ratio of the thrust coefficient (C-p) to the rotor solidity (a) were each cal- 
culated as nondimensional parameters.    With a consistent system of units 
employed,  the ratio |a was calculated by 

V 

and the ratio CT-ZO was calculated by 

W CT/a=  w 

pn R^ (ORT  a 



DATA RESULTS 

The final computer printout in the form of time tables and parameter 
peak-count tables constitutes most of the data presentation.    In addition, 
histograms showing the percentage of time spent in given ranges of the 
recorded parameters summarize the time tables,  and exceedance curves 
indicating the hours to reach or exceed given incremental load factors 
summarize the normal acceleration peak-count tables.    Because of the 
bulk of these tables and figures,  they are presented in the appendixes. 
All these data relate to flight loads.    None of the engine data,  therefore, 
are presented in this report. 

As shown in Figure 2,   the total flight time is distributed among the 
mission segments.    Characteristic of the cargo-transport helicopters, 
the reported helicopters spent more than 65 percent of their flight time 
in the steady-state mission segment.    Figure 3 further breaks down the 
data in Figure 2 by distributing the total flight time among weight ranges 
as well as among the mission segments,   and Figure 4 distributes the 
total flight time among weight ranges only.    As is apparent,  nearly 75 
percent of the total flight time was spent at weights between 20, 000 and 
26, 000 pounds.     The maximum weight of 37, 071 pounds was reached when 
a helicopter carried a 16, 000-pound sling load during a 39-minute flight. 

Because of the high elevation of the flight terrain and the relatively high 
prevailing temperatures, more than 96 percent of the steady-state time 
was spent at density altitudes above 2000 feet. Figure 5 distributes the 
total flight time among the altitude ranges. 

The histogram in Figure 6 distributes the total flight time among rotor 
rpm ranges.     As is evident, more than 80 percent of the time was flown at 
rotor rpm's between 230 and 240.    In comparison with the handbook values 
of 230 rpm for normal operation,   233 rpm for maximum power-on,  and 
261 for maximum power-off,  this percentage appears excessive.    How- 
ever,  a review of the detailed computer printout after the computer group- 
ing of data within the prescribed rpm ranges revealed that the rotor rpm 
was below 235 most of the time.    As indicated,   little time was spent at 
rpm's over 250.     The maximum recorded rotor rpm of 252 lasted briefly. 

Figure 7,   reflecting the tropical atmosphere,   gives the percentages of 
steady-state flight time in the ranges of outside air temperature.    As 
evidenced here,   most of the time was spent at temperatures above 70°F. 

With the steady-state flight time distributed among rate-of-climb ranges. 
Figure 8 shows that more than 90 percent of this flight time was at rates 

8 



between ±500 feet per minute and that more than 97 percent of this flight 
time was at rates between ± 1000 feet per minute.    Such rates are typical 
of cargo-type helicopters. 

Figure 9 distributes the total flight time among airspeed ranges.    Fig- 
ures 10 through 17 further break down the data in Figure 9 by distributing 
the time among weight and altitude ranges as well as among airspeed 
ranges.    As seen in Figure 9^  more than 84 percent of the time was at 
airspeeds below 100 knots.    The maximum recorded airspeed of 130.2 
knots was reached at a weight of 25, 763 pounds. 

Figures 18 through 20 present exceedance curves of the incremental 
normal load factor for the maneuver-induced accelerations.    The data 
in these three figures are summarized in Figure 21.    This figure is a 
plot and tabulation of the number of maneuver load factor peaks occur- 
ring in the combined ranges of load factor,  nz,  and tip speed ratio, \i. 
The load factor range from 0. 8g to I.2g defines the threshold within 
which no peaks were measured.    The same types of curves in Figures 
18 through 20 are presented in Figures 22 through 24 for the gust- 
induced accelerations.    Figure 25,  summarizing the gust-induced load 
factor peaks, presents a plot and tabulation of the number of gust load 
factor peaks occurring in the combined ranges of load factor and indi- 
cated airspeed.    Here again, the load factor range from 0. 8g to 1. 2g 
defines the threshold within which no peaks were measured. 

To compare the data in Figure 20,  Figures 26 and 27 give the exceedance 
curves for the maneuver-induced accelerations as taken,   respectively, 
from Reference 3 (report on the cargo-transport CH-47A,8 operating 
from Continental Air Force Bases) and Reference 4 (report on the armed 
CH-47A'8).    The comparisons show that the maneuver loads sustained by 
the cargo-transport helicopters xn Southeast Asia were slightly less than 
those encountered by the helicopters in the United States and definitely 
less than those met by the armed CH-47A's.   Then to compare the data in 
Figure 24,  Figure 28 gives the exceedance curves for the gust-induced 
accelerations also taken from Reference 4.    In contrast to the first com- 
parisons,  this comparison shows that the gust loads imposed on the cargo- 
transport CH-47A'8 were greater and much more symmetric than those 
met by the armed helicopters. 
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APPENDIX II 

TABLES FOR DATA PRESENTATION 

Tables III through XXXIII listing all processed data are computer print- 
outs.    All times in these tables were rounded off to the nearest tenth of 
a minute.    Total times,   as well as individual times,   are accurate with- 
in 0. 05 of a minute since the individual times comprising the respective 
totals were summed before the totals were rounded off.    However,  the 
addition of some printed individual times may differ from the corres- 
ponding printed total time by some fraction of a minute.    Any time be- 
tween 0 and up to but not including 0. 05 minute was printed as "0. 0, " 
and no time measured was printed as "0. "   Tables having 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 pa- 
rameter 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.   SEG.   ASCENT, ALT.   LESS,   WGT.   30, 000" indicates the number 
of gust nz peaks in selected airspeed ranges for ascent,  altitude below 
1000 feet,  and weight between 30, 000 and 32, 000 pounds. 

Tables VIII through XXI list the number of observed peaks of either the 
longitudinal cyclic stick position or the collective stick position as a 
function of two other variables.    Each table consists of several subtables. 
In each subtable, the ordinate gives the ranges of the peak values,  and the 
abscissa,   running immediately above the subtable proper,   shows the 
ranges of the first related variable.    Then,the heading above each sub- 
table abscissa is the individual range of the second related variable.   The 
figures within the subtable proper represent the number of peaks in the 
given ordinate ranges along with the corresponding ranges of the two re- 
lated variables.    For example,   in each subtable of Table VIII,  the ordinate 
gives the ranges for the longitudinal cyclic stick position peaks, the ab- 
scissa gives the ranges for the steady longitudinal cyclic stick position 
values just before the peak occurrence,  and the heading gives the range 
of thj simultaneous steady collective stick position values.   Those tables 
with the steady stick value as the abscissa represent the ateady-state 
mission segment and also include the time spent in the various ranges of 
the steady stick values.    No times are given for the tables representing 
the ascent,  descent,  or maneuver mission segments. 

With the exception of the code "LESS, " the code for each range gives its 
lower limit.    The following listing gives the range codes for all parameters; 
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Gust nz and 
Airspeed (knots) Maneuver nz (g) 

Code Range Code Range 
Less Below 40 Less Below 0.2 

40 40 to 60 0.2 0.2 to 0..4 
60 6^ to 80 0.4 0.4 to 0.5 
80 80 to 85 0.5 0. 5 to 0.6 
85 85 to 90 0.6 0.6 to 0.7 
90 90 to 95 0.7 0.7 to 0.8 
95 95 to 100 0.8 0.8 to 1.2 

100 100 to 105 1.2 1. 2 to 1.3 
105 105 to 110 1.3 1.3 to 1.4 
110 110 to 115 1.4 1.4to 1.5 
115 115 to 120 1.5 1.5 to 1.6 
120 120 to 125 1.6 1. 6 to 1.7 
125 125 to 130 1.7 1.7 to 1.8 
130 130 to 135 1.8 1. 8 to 2.0 
U5 135 to 140 2.0 2.0 to 2.2 
140 Above 140 2.2 2.2 to 2.4 

2.4 Above 2. 4 

Rate of Climb Collective & Cyclic Collective & Cyclic 
(ft/min) Stick Peaks (%) 

Code           Range 
Stick 

Code 
Steady (%) 

Code Range Range 
Less Below -2500 Less Below -40 Less Below 10 
.2500 .2500 to .2000 -40 -40 to -30 10 10 to 20 
.2000 .2000 to -1500 -30 -30 to -20 20 20 to 30 
.1500 .1500 to -1000 -20 -20 to -10 30 30 to 40 
.1000 .1000 to .500 -10 -10 to    10 40 40 to 50 
.500 -500   to   500 10 10 to   20 50 50 to 60 

500 500   to    1000 20 20 to   30 60 60 to 70 
1000 1000 to    1500 30 30 to   40 70 70 to 80 
1500 1500 to   2000 40 Above 40 80 80 to 90 
2000 2000 to   2500 90 Above 90 
2500 Above 2500 
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Tip Speed Ratio  
^ode Range 
-ess Below 0. 00 
i.OO 0.00 to 0.05 
.05 0.05 to 0.10 
.10 0.10 to 0.15 
.15 0.15 to 0.20 
.20 0.20 to 0.25 
.25 0.25 to 0.30 
.30 0.30 to 0.35 
. 35 Above 0. 35 

Weight (pounds) 
Code 
Less 
20.000 
22.000 
24. 000 
26.000 
28.000 
30.000 
32.000 

Range 
Below 20, 
20.000 to 
22.000 to 
24. 000 to 
26.000 to 
28.000 to 
30.000 to 
Above 32. 

000 
22.000 
24, 000 
26.000 
28.000 
30.000 
32. 000 
000 

sr RPM 
Altitude (feet) Thru« it Coefficient 

Rot« Code 
Less 

Range 
Below 1000 

Ratio 
Code Range Code Range 
Less Below 210 1000 1000 to 2000 Less Below 0. 06 
210 210 to 220 2000 2000 to 5000 0.06 0.06 to 0.09 
220 220 to 230 5000 5000 to 10,000 0.09 0.09 to 0. 12 
230 230 to 240 10.000 10.000 to 15.000 0. 12 0. 12 to 0.15 
240 240 to 250 15.000 15.000 to 20.000 0. 15 Above 0. 15 
250 Above 250 20.000 Above 20. 000 

Outside Air 
Temperature (0F) 
Code Range 
Less Below 0 

0 0 to 10 
10 10 to 20 
20 20 to 30 
30 30 to 40 
40 40 to 50 
50 50 to 60 
60 60 to 70 
70 70 to 80 
80 80 to 90 
90 Above 90 

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 Above 12 

43 



TABLE III 
FUGHT TIME FOR MISSION SEGMENT VERSUS WEIGHT 

Tl»f (MIMimi   fO*     NISSION SfCMCNI  V$  WICHT ruf»t 

tfSS »COM «000 MOOD 2*000 »»000 MSOO 12000 lot »l TOTAL (HOU1I5I 
»SCt«! M.1 at. i *«l.« ;T(.) 1»».* IT*.* *l.* 1.0 IUT.6 »«■S 
(•MUVIt »»•♦ II«.f «.♦ ♦».» ♦ .T »*».< 4.4 
OfSCNT *T.« ?tj.» «21.« *!(.> )M.« »10.» ♦ ».» >.* >*»«.l 47. 1 
$TI40V »».» tlT4.« HIT.1 UfJ.* UTl.T ooo.o »»1.0 1*.* «»••.a IM.I 
ICIU IU.T 1044.1 4*4*.0 2«lf.t l«*0.» ■»*•.» 112.1 »e.o I*I4*.0 tIS.I 

TABLE IV 
STEADY-STATE TIME FOR ALTITUDE VERSUS 

AIRSPEED BY WEIGHT AND TOTAL 

TIMIPINumi to» »tfllUO« vs VHOCITT *V UCICHI   IESS 

till          40          *0           uj H           «0           <n        ICC         104         110         It»         120         I»«        110         US 
II» 
1000        C.I                        .1        0.1 0.4 
2000          1.»         I.I       »4.«          I.» 1.«          T.4          t.4       II.«          T.3 

O.T        S.4         2.1 I.I         I.I         o.i        :.*         l.f        0.4 

I« 
20000 
Ttm «.0 »,»       1C.4 1.« «.4       10.« «.!       12.4 I.? C.4 

140   roui 

T6.6 
I«. I 

Tiff («IliUTESI  fO«  «LIITUOC »S «HOCI tv «V •Kjr.HI 2C0CC 

Ltll 40 *1 tij 0« «0 ti ICO 101 110 IIS 120 12» 
UK 1.4 0.1 c.« 
1000 12.0 ?.l il.« 1.« 1.0 4.1 i.i 1.» 0.4 
2000 1*1.« tT.O I«T.2 «4.« «1.4 T4.0 120.4 121.4 4t.< 22.1 4.4 0.) 0.1 
«000 «.« Ik.4 121.« ««.T 40.0 Tl.« ««.« «:.4 4T.? 21.1 1.« 0.? 

ICOOO 4.T l.l 
1*000 
»eooo 
TCT4L 201.4 «O.T «14.0 l«4.4 144.4 isi.e 24«.I 211.4 111.4 4«.4 1.2 0.1 C.I 

lie us 140 TQUl 
2.« 

44.2 
I2IT.T 
«12.1 

1.1 

TlrtialfturtM  fU»   «(.IITUOE   «$  VflUCIIV  «V   kCIOMI  22CCC 

11« 40 *C «j I» «0 n ICO 10» 110 II» 120 
IIJS 4.T 1.« 0.4 :.» 
1000 11.4 2.1 lf.2 ».) 4.1 1«.« 11.7 4.4 4.» 1.1 0.1 
2000 m.i «T.I 71».* l«4.» 122.« 114.« 1*1.4 174.1 114.H 44.« 11.4 «.4 
«000 11.4 14.0 »»4.» 11«.» III.2 141.« m.i «C.4 40.« 23.1 1.1 0.4 

1*000 
IIOOO 
»eooo 
TCI4L 104.1 lll.l 1001.« 141.« 24T.« »n.s 2«4.4 2T}.I IT».4 U.I IS.» 4.1 J.l 

70141 
«.» 

m.i 
2121.4 
»17.4 

TiniMiNVTfS) »u» *itiiuat «s moen» «v MISH? »«'.OJ 

USt 4« »I 4. 0*           «0           «S        ICO         10»         110 
litt          O.T l.l 
1000        12.7 1.4 1.7 0.» 
2000     114.1 IC4.0 *1».l «2.» I«.«       11.0       SO.2      SI.4        17. <       14.0 
(000        10.« SI.2 »TI.O 41.J 2«.4       »4.S        1«.'!      41.4       21.t          4.« 

ICOOO 

II» 

».I 
0.« 

4.1 
0.1 

12» 

0.7 

110 

C.l 

II» 140 

TttOt      IM.I     141.1    41*.T     141.7       *«.*       SS.S       «».»       «4.1 

mm 
I.T 

I«.2 
1)14.4 
S4*.'< 

I4TI.4 

TiMiniMTtti »oi urnue« «s maciiv IY «HICHI 249CC 

40        «;        os        «o        «*      ice litt 40 
utt      e.«      o.i 
looo     ti.c      o.T      4.«      o.s      e.7      i.T ».i 

ic» 

«.» 
110 

1.4 
74.4 14.» «14.«   41.1   14.T   »*.T   41.1  «1.4   II.»   I«.2 
17.4 14.« 214.1  41.2   44.»   »I.«   20.4  21.4   4.»    1.« 

000 
1*000 
ICOOO 
TCT«i  tO«.« 121.* 41T.I  122.T  «1.7   *l,l   «1.1  4«.«  S2.i   2«.4 

12» 110 II» 

1.2 

143 imu 
i.i 

n.i 
»it./ 
441.1 

1172.r 

44 



TABLE IV - conto. 

11 rE I MINUTES I   FO«   U.TMUOC  VS VflKllt  IT  MtlaNI  2M0C 

LCSS ♦0 «0 to » «0 «* 100 10« no IIS 120 
ass 1.2 0.« I.I I.J 
IMO IT.« I.t *.* 
1000 4S.I «<.» 1*1.» TO.» *«.« ♦«.» M.l Si.« !«.> T.« 2.« O.T 
MOO I.« I.t 11*.0 1«.: *■* a.* US 2.« T.« s.s 0.* 

10000 
»5000 
toooo 
UTU *T.l »».♦ MS.» «0.1 M.» ««.2 SS.» «t.S 2».r IS.S S.2 O.T 

I2S ISO ISS i«o  Tont 
*.i 

2T.« 
MS.« 
US.» 

we.« 

ItMIHIKUtESI  fO*  UTITUOC VS VflOCITT  »» kCI«HI  SOIOC 

ifSS «0 to «0 •« «0 «« 100 10« 110 IIS 120 
less 
tooo 0.« c.« 
2000 is.e i.i »».« 2S.1 12.« 11.T 1».« IS.» IS.T t.S S.I 0.» 
«000 «».J o.« 1.« 0.« 
10000 
14900 
2CO0O 
TCTtl ii.« i.i «1.« 2«.i 1».« 12.1 U.« 2«.» IS.T S.« ».1 0.« 

I2S ISO ISS 1*0    TOUL 

I.I 
I0T.I 
22.1 

221.0 

IfSS 
1000 
200« 
«ooo 

I CO 90 
I «000 
20009 urn 

TIPEIIMKUTtSI   FO«   «IIIIURE  »5 VEIOCITT  ST  «EI6HI   UlCt 

IESS   *o   te   ■:  •«   «o   »»  toe  io«  no  iis  120  12s 

0.2 «.« I.i 
• .«        I*.T t.« 

0.2       IT.)       l».J        «.« 

IS« 140    TOTAL 

«.« 
2«.« 

tlKIflNUtm   FU»   «ITITUOE  Vt «ElOCITT  OT  KEICHT  TOTtl 

LESS «0            *0 «i •«            «0            ««          UO          10« 
lESt      IC* 1.4        *.« I.k :.» 
1000     115.0 I«.2       ST.« 10.1 19.«       2S.«       2S.T       lt.0       l«.^ 
2000     «T5.I ♦/?.»   2«T*.T «««.t I»«.»     «12.0    «2*.*     «TI.C     2«».I 
«000       M.t 159.*   1911.1 1«*.« 2**.*     >>«.«     2IT.3     2*5.2     IS2.I 

IC049 *.> I.. 
I «000 
20000 
TCItl     I*«.} «59.2   S«S4.4 «0*. *!«.«    »■;».!     TSS.9     TSI.T    44T.2 

110 IIS 129 

*.* 0.« 
I2S.T »5.0 14.« 
«».« 1.» 0.« 

II*.2       44.5 15.4 

1.2 

1.2 

ISO 

0.1 

9.1 

IS« 140    lOUl 
II.* 

214.t 
»15».5 
HI».» 

«.T 

TABLE V 
STEADY-STATE TIME FOR COLLECTIVE STICK POSITION VERSUS 

CYCUC STICK POSITION BY RATE OF CUMB AND TOTAL 

ll'EIIMMmtl  T«  lULUClm   «S CTCIIC  I» CtIM*    -20CC 

iess 
10 
20 
50 
40 
«0 
*0 
TO 
•0 
«0 

TCTM. 

LESS 43 

C.I 
O.T 

I.I 

«0 «0     TOTM. 

C.I 
O.T 

0.2 

1.1 

IES5 
10 
;0 

■■o 

I 

IIVflMMimi   FO«  CntKCfKc   »S CTCIIC   IT  Cll« 

l(SS 10 FC 1. 40 «0 

-l»CC 

C.T 
*.* 2.0 
I.I I.S 

o.s 
9.1 

»i 

9.1 
*.» 
2.« 
0.5 

4.1 10.C 
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f 
TABLE V • eon«. 

TiniHiiMTiti nw coiiiciiw »» CYCLIC IY CUM   -»«eo 

IMS           10 «D         90          40          M          M           TO         It         «0   TO»«. 
Uli 

10 
M 
M l.t        1.1                                                                *.» 
40 T.O      M.l      IT.t                                                              •*.» 
(0 0.1       4.T      M.l     «T.«        1.4                                              IM.I 
«0 I.I        «.0        0.»                                                It.» 
TO I.I                                                                              0.1 
10 
to 

TCTH 0.1      ll.T    14«.»      tt.t        t.O IM.I 

TIMIHINUTIII rot UUKIIVf «1 CYCLIC OY CLIM      -»OC 

Lilt           10 10          »O          40          M          M           TO         It          M   TOTAL 
LI» 

10 
M l.T        0.«                                                  t.l 
M 1.»        «.»        l.T        l.t         1.4                                 M.l 
40 41.4    Itl.l    IM.«      11.1         I.I                               «11.4 
N I.I     14T.4 llll.t  141«.I       11.4                                                    4t4T.« 
to a.«    ii.T itTt.i mi.»    at.o                               n*4.o 
TO ll.T      11.1                                                               M.l 
M 
M 

Tcm i.t  MI.T 4io4.4 MILT    Ti.e      4.«                    t»i«.i 

TIMtMIMITIIt fO* CULLCCTIYf  *» C1CLIC tY CLIM »«0 

Lltl 10 r> U 40 10 »0 TO I) M    TOTAL 
LI» 

10 
M 
M 
40 T.4 1.1        0.1 l.T 
M 1.1        I.I    Itl.t      TT.l        l.t III.» 
40 4.4     lll.e     IU.T       It.I 114.4 
TO T.l       11.4 M.O 
M 
M 

TCTIL t.l 4.4    Ml.l     IM.«       14.4 »M.l 

tlMIWIMITIII to« COLLICTI«! VI CYCLIC OY CLIM      1000 

LIU 10 11 K 40 M »4 TO I) M    TOTAL 
LI» 

10 n 
M 
40 l.T O.T 
N l.T        t.l        T.O        0.1 IT.4 
4« 0.1      IT.I       10.1 I.I M.O 
Tt 1.0 l.T l.T 
M 
«0 

TCTti. I.»      M.l       1«.« 1.4 »I.» 

TIM)»INumi »0« COLLCCTIVC »» CYCLIC IY CLIM       l»0C 

LIM        io       »a       ».)       4«       io       to        TO       ta       M   TOTAL 
lilt 

10 
M 
M 
40 
M t.l        0.1 1.0 
M C.4        1.4        I.I 4.1 
TO I.I 0.1 
M 
M 

TCTAL 1.1 l.t I.I ».I 

tlMIIMMtmi  TO« CULLtCTIM »I CYCLIC »Y CLIM    TOTAL 

Lilt 10 »« U           40            N 4« TO 13 M    TOTAL 
LIM 

10 
»0 l.T 0.4 1.1 
«0 1.1      ll.t      10.0 1.« 1.« M.T 
41 4T.«    TTO.I    ITT.l 11.4 1.1 1010.1 
M t.l 101.« 1144.1  1441.0 M.l »IM. 4 
M .1 14.4   1441.0   I41T.I IT.I MM.l 
Tt ll.l       11.1 •1.4 
tt 

TCTAL 4.T    tll.l «»M.l 41|«.|       «I.I 4.« «IM.I 
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TABLE VI 
STEADY-STATE TIME FOR ROTOR RPM VERSUS RATE OF 

CUMB BY OUTSIDE AIR TEMPERATURE AND TOTAL 

iftt 

,'£ 
I*« 
IM 

Km 

iim*imnt%t to» wm  »t CIIM •» TIMMMTIM        M 

Uli    -ISM    -tOM    -IMO    -ICOO     -MS        »06      I 

0.1 
t.4 

I.T 

ooo    i«oo    MOO    >Mo  rom 

0.1 
1.4 

t.T 

TIKtlMINVTiti  fO* ""I «1 UIM IV IMMMTMI * 
Iftt    -IMO    -I0M -IMO   -IMO     -toe MO 1 

lilt 
«10 
IM I.I        T.O 
IM 1.4    llt.l 4.« 
IM 
IM 

TCTH 7.1    III.4 «.» 

IMO      MM      IMO    fOT4l 

«.I 
114.t 

lit.4 

litt 
110 
IN 
IM 
IM 
IM 

fCTU 

TINIMIMITItl  FC« MM    Vt UIM IT TKtffttriM «0 

litt    -IMO    -tOM    -IMO    -1100     -IM        MO      I0M 

l.l 
U.4 

II4.I 
IM.t II.2 

IT.«    414.t       ll.l 

IMO '•MO       IMO    fOf«l 

IM.» 
110. I 

441.1 

TIMIMIWTItt  »0»  MH    *t CIIM  »f TIMMMfUM 40 

litt    -IMO    -MM    -IM»    -UM     -MO        IM      IMO      IMO      IOM      IMO    fOUl 

I.» 
4M.0 
»M.4 

10.« 
t.l 

IM«.« 

IM»      MM      IMO   r0T4i 

litt 
HO I.T 
IM 1.1 14.4    441.0       14.0 ».4 
IM 0.1 1.0 ll.l    «14.t       11.1 l.l 
IM 10.0        0.1 
IM l.l        l.T 

TCIM. O.T 1.1 M.O II»».»      »4.0 1.4 

TIMIMIMimt ten wm Vt a IM OT flWf*4TMI T« 

litt -IMO -IOM -IMO -IOM     -»M        »M IOM 
litt 
HO 1.0 
IM 0.1 1.1 l».4    4M.I       ll.l 4.1 
IM 1.4 44.1 mi.i    III.» II.0 
1*1 11.»          1.» 0.» 
IM 1.4 

TtfM. 0.1 1.4 ««.T till.»     IM.T IO.T 

1.4 

l.l 

1.0 
»M.l 

IM«.4 
I*.« 
t.4 

IT11.T 

litt 
HO 
IN 
IM 
140 
IM 

lit II 

litt    -IMO 

■M »t Cll m ov iiiwmt UM oe 

1000 -IMO •IOM     -IM »00 IMO l»M 

0.1 
I.« 

l.l    Hl.4 
TI.4 IT4I.» 

11.4 

ll.l 
N4.4 

1.4 

0 

1.« 
ll.l l.l 

0.1 I.« T«.4  M44.» I1T.I 11.0 l.l 

IOM      ItM    10141 

lit.« 
MTt.l 

14.« 

MOT.I 

litt 
HO 
IN 
IM 
IM 
IM 

um 

tlMIDIWIItl IM «M    *t UIM «V IIMHAIUM «I 

litt    -ItM    -1000    -IMO    -IOM     -IM        »M      IMO      IM»      IMO      l»M    10141 

0.4 

0.4 

4.1 
1.» 1«.» ».1 1.4 0.» 

ll.l MI.« 4«.0 II.T 1.4 
0.1 14.« 

9.1 
1.» :.i 

M.l «11.» T4.4 ti.» l.l 

0.1 
M.l 

«M.4 
l«.T 
0.1 

I0M.0 

TIMmiMITItl   »0«  OM     V» UIM  IV  IfDNMIURI       »141 

litt 
HO 
IN 
HO 
IM 
IM um 

litt    -HM    -HM ■II >IIM     -IM 

1.0 
«.1 1.4 »T.l  IU4.I M.« ll.l 0.« 
O.T 4.4 l«l.« 4«TI.» 411.4 4I.T 4.» 

l.l      4t.T ».» l.T 
0.1        «.I 

l.l 10.) IM.I  »MO.l »I«.l »1.» «.« 

MO      UM      1100      MM      I»M    10141 

(.0 
IIIT.O 
T4T4.4 

4«.l 
«.1 

«IM.» 
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TABLE VII 
STEADY-STATE TIME FOR CT/a VERSUS u BY RATE 

OF CUMB AND TOTAL 

IMS 
•.M 
t,9* 
«.It 
«.1« 

TtfM. 

TIHIMIWTttl HW   CT/t   M*tM   Ml 

UM      CM     t.M     ».19      0.1« 

•T   CUM   -IM« 

«.M      «.If      «.I« 

«.? 

«.T 

«.I 
«.I 

«.I 

O.H    tOTM. 

0.1 
0.« 

I.I 

I«« 
«.«♦ 
«.«♦ 
«.It 
••I« 

tcm 

fiMtiiiNWfisi rw   CT/s  «tatut   MI    •»   CLIM   -IM« 

Kit      CM      0.0»     0.10      «.I«      0.1«      «.M     O.M      0.1»    tQTU 

0.1 

o.t 

l.T 

I.I 

O.T I.I 0.1 
1.« I.« 
0.4 l.T 0.1 
1.0 4.0 0.4 

1.4 
4.» 
1.1 

10.0 

iivtiMiMumi MI   cm   «uus   m    n  CUM   MMC 

iiti    CM    e.c»    o.u    o.i»    O.M    «.n    «.10 

l.T T.« IT.I 10.4 ».« 
1.1 l».T »1.0 »0.1 CO 
C.» 1.4 I«.« 1.4 1.4 
«.« IT.9 110.0 iT.« li.l 

liU 
«.«* 
«.«« 0.4 
«.It I.I 
0.1» 

tcm l.T 

0.1»    TOTM. 

11.4 
111.0 
ICO 

»o.i 

TINIftlMimt TO«    CT/t    «ittUt    Ml      «T    ClIM -»«C 

lilt 
Utl o.«»    e.io    o.i»    e.io    o.i»    «.to    o.i»  TDTU 

«.00 1.4 1.4 1.0 
«.0« 44.T KT.I M.« 141.4 • IV.T T04.1 144.« CO 1101.» 
«.It 40.« 114.0 101.4 »01.0 l«4C« III».I I0T.0 Cl 4041.I 
«.1» «.« 14.» li.O «T.I «««.4 111.« ««.4 1101.4 

icm 10». 1 UT.T II».» on.« HIT.I 1440.« 400.1 C.I •419.4 

TIHIWIMimi IM    Cl/t    ««tut    Ml 0»     CLIM »et 
tilt O.M 0.)» «.u O.I» C.I« 0.11 CIO ci»  iom 

LOU 
C.04 
«.«« O.I l.T C.I 11.4 04.4 14.1 4.1 114.4 
C.II 0.4 1.» i.i »0.4 IT4.1 TI.O T.l »IT.T 
0.1« e.» 4.1 »«.» IT.O I.I ■1.1 

icm 0.1 4.1 1.4 14.» 144.1 IIO.O 14.1 114.1 

Utl 
0.04 
0.00 
«.It 
«.I« 

KIM 

itrtiiMwiiiii IM   ci/t   wuut   m    •»   CUM    IMC 

lilt      CM      0.1»      0.11      O.I»      CIO      ».I»      4.10      9.11    TOTM. 

lit» 
C.04 
CO« 
».II 
«.II 

TCI'. 

lintHMMtltl 104 

Iftt     CM      9 

C4        4.1 
:.T         4.4 

1.1 
I.I       11.» 

11.1 
IT.» 

O.T 
40.» 

4.4          1.1 
4.1          0.4 
I.I 

14.«            1.1 

11.T 
4T.0 
ll.l 
01.» 

CT/t    MMtlt    Ml •1    CUM      HOC 

.^4      O.K 0.1» CM      9.1»     0.10 1.»    10141 

0.4 

0.4 

0.1 
1.0 
t.l 
l.T 

i.e 
I.I 

t.i 

I.I 
1.4 
0.0 
1.1 

TIMIvmuTitl IM    CT/t    WOMIt    m 

0.1U       O.I» lilt CM 
iltt 
«.«4 
«.«« 44.« K4.« 
(.It 44.1 111.4 
«.I» 4.4 14.4 

ICIK M«.0 »ll.T 

«.31 

1.4 
«4.1    IICT 

«T    CUM    TOI41 

«.I«      0.1»      0.1«      0.11    TOTM. 

I0T.I 
14.1 

1.4 
«44.4     «ll.T 

4TC«   tM4.4   14-.4.» 
I««.«     144.»     14».' 

114.1   IM«.! 40««.« 1401.4 

141.1 
UI.4 
41.1 

«14.1 

CO 
Cl 

CI 

1.0 
1144.4 
«4M.» 
1114.1 
«IM.« 
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IKS 

•It 
-I* 
I* 
N 
K 

TABLE VIU 
CYCUC STICK PEAKS VERSUS CYCUC STICK 

STEADY BY COLLECTIVE STICK STEADY 

cvuic nut   »$  ereile tieuv n cou. srrte*       ic 

LIU It 71 M M It *1 ?> tt ft    ftfM. 

HTM. I I 

TIM       «.       a.       e.       t.       t.       I.T     t.«     t.       o.       ••       i.» 

cmic MM»   «t  craic ttcter tv ctti. ttf«tv       u 

litt It I« MMMMTttttt    ttlM. 
lilt 
•41 
•M 
•It I I 
-It 11 1 
It 
It 
M 
«t 

TITU I 1 I 

T|«f «. 0. 0. 1.»      tl.l      It.t        I.t        I.»        t. t.        M.T 

CTCilC HMt    »»    CVCIIC  tTCMV IT COii. ITIM« *C 

lilt It M «9 «t ft M Tt M M    TOTU 
till '*• 
•M I I 
•M T I II 
•It It I l> 
It T I I 
M 
M 
«t 

TUTU IT « I II 

TIM C. t. C. tf.t    TTI.I    ITT.I       II.« I.I t. t.     IAN.« 

CTUIC HMt    «t    CTCIIC »IM« IT Uli. ITIM* «C 

lilt It It M *t M M Tt M «t    TWM 
lilt 
-«t 
-M I I 
-N * It I* 
• It II M U 
It I* T II 
N 
M 
*t 

TCTM «I IT «« 

TIM I. t. t.1    K*.a IMI.I Mtt.l      M.I        I. t- t.    INI.* 

cmic MMt  «i  cniK in««« M tan. ttiMf      »« 

llll |tltM*tM*«Ttt»M    TMti 
lilt 
•M 
•N 
•M >t * 
•It » * II 
It T t I* 
It 

«t 
TtTH II It »• 

TIM t. t. C.t      M.» IMT.I I4IT.I      IT.t       I. t. t.    ntt.i 
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T*bU VIU • contd. 

cvaic ntn  «t  era» turn* •» cau.. ttiM*       re 
tin      WMKMwtenM««  tat*i 

iiw 
-M 
•N 
•M 
... 
M 
M 
*• 

TtfH I I 

TIM I. •. t. ••        ».(      M.I       I. 0. •• ••        M.« 

TABLXIX 
CYCUC STICK PEAKS VERSUS CYCUC STICK 

STEADY BY DENSITY ALTITUDE 
emit MM« n e«aic tutm    ■*     tuiruM UM 

UM MMMMMMTtMl 
UM 
•«• 
•M 
•N 
•It I I 

M 
M 
M 
«• 

TCtH I I 

TIM «. t. 0. «. 4.*       II.T       •.«        «. «. t. It.» 

CnilC NMI    «I    CKIK ITI«M      •»        HTIIWt    IM« 

UM I« M M *• M M VO t« «0    TOTM. 
UM 
•4« 
•M 
•M II 4 
•M il* l« 
H III I 
M 
N 
4« 

H»H I t I* I IT 

TIN t. t. I.«        T.I      H.I    IM.t        t.l        «. I. «.      IM.« 

cmic NMi  n cvaic ww*    •»     «tinvM  IMC 

UM MMM4«MMT«MM    TOTU 
UU 

•M II                                                            I 
•M It          14                                                              M 
•I» M          41                                                                  Tl 
I* »             •                                                                        14 
M 
M 
4« 

T(TM MM                                                                 114 

TIM         I. ••          T.T    IM.4 «TM.l 1141.«     T*.t        1.«        «.          «.    MM.« 

CTCIIC MM«    M    Cm« IM«*»      •»        HflTUM    »MC 

UM W N M 4« M M T« «t «t    TOTU 
UM 
•4« 

In * » 
-i» •       » * 

M t I » 
M 
M 
4* 

TCTM • « I II 

TIM «. •• !•«    UT.« ITM.«    «Tl.«       1.4        I.«        (. «.    Ml«.« 

SO 



I TABLE X 
CYCUC STICK PEAKS VERSUS CYCUC STICK 

STEADY BY AIRSPEED 

cvciic MMi  »s  «cue in««*    tr    MIOCIT*    uti 

IISI MMMMMMTOMM    TOTU 
11» 
•*» 
-M II * 
•M II 14 IT 
•II I M M IT 

10 I« • I M 
N 
M 
M 

tttn i       *i       fi i ii* 

fin       o.       o.       i.o    le.i   »to.»  «oi.t    at.T     o.o     o.       o.    ooo.» 

cvctic oiMt   «t  cvaic moo*    o»    »oiotir»       «o 

Lilt 10 tO 10 40 »0 00 TO 09 00    TOTU 
Uli 
-oo 
•Dt 
-to t l ♦ 
•10 1 » * 

10 * ♦ 
to 
10 
*0 

urn o* it 
Tim 0. 0. 1.0      »0.»    1*0.0    144.t ».• C. 0. 0.       »00.t 

CTCIIC  »1401     ¥i    CVCIIC  tUOOT       OT       »HOCIft 40 

Lit! 10 10 iü 40 »0 40 TO Oft 00    lOIKl 
litt 
-»0 
-»0 
-to 
-10 * » 

10 t I > 
to 
to 
40 

tan to o 

tm        o.       e.        i.o   IOT.I tcoo.o it*t.o     to.T      e.       o.       o.   MI».» 

CTCLIC   01*1»     «t    CTCIIC   tfEMT       0«       OIIOCITT OS 

tilt 10 tO »i »I «0 »0 TO II 00     TOTU 
tltt 
-40 
-to 
-to t t 
•10 « t                                                                     » 

10 I I 
to 
N 
40 

KTU 4 t I 

TIM 0. 0. I.)       tT.O     4TT.0     »Ot.l 0.1 :. 0. 0.       004.0 

CVCIIC  OIW»     *t    CTCIIC   tlUOT       OT       «UKITT 0» 

tilt 10 M K 40 «0 »" TO 0> 00    Tut»». 
lit» 

-to 
-10 1 1 

10 
to 
10 
40 

urn » 1 

IIM c. a. f. 4.1 tOO.4 tll.O t.i c. 0. 0. 410.0 
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KSS 
-♦0 
-M 
•N 
-10 

10 
M 
M 

TABLE X - contd. 

emie Hut   »t   cvuic sfi*ov    tv     «CLOCITV       «e 

tllt 10 t« M «0 M •) T0 tO «0    T0t»i 

tcTn t r • 

TIM C. 0. «. 0.«    I«1.0    TM.l I.*        C. 0. 0.       *M.l 

CVCIIC MMS    «    CTUIC  STMOT       0T       «ItOCIt« «» 

l«» 10 IC i) *0 M M TO 09 «0    TOTtl 
UM 
-*0 
-M 
-»• 
-10 II I 

10 
M 
10 
40 

fern 

n«       c.       o. 

i i 

C. 1.«     IM.T     «10.1 ?.t C. 0.       TM.O 

CTCIIC HMI     »»    CYCLIC   STFMtt       0»       MLOCITV ICC 

II« 
-40 
-M 
-10 
-10 

10 
10 
M 
40 

TCTU 

TIM 

Uli 10 14 il) W 41 TO 0] «0     TOTAL 

I I 

i.r   14«.«   4*<i.«     iv.»      r. e.     Tii.T 

CYCLIC  MMt    Y$    CYCLIC   »ItMY       RV       VfLUCIIV IC« 

LltS 10 10 T) 40 M 4« TC •: 
Litt 
-40 
->0 
-10 
-10 I 

10 
10 
N 
40 

TCTU I 

TIM 0. 0. 

«0    TOTtL 

0.«    144.4    I«).«      II.* :. 9.       *4T,I 

Litt 
-40 
-10 
-10 
-19 

10 
10 
10 
»0 

TCTtL 

TIM 

CYCLIC  'IM!     Vt    CYCLIC   tTttUY       OY       VklOCIlT IIC 

list   io   ie   io   40   to   »o   TO   oo   to TOTU 

I     1 2 

I   I 

.I   T4.«  I«*.«   4.« 0.   104.1 
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TABU: XI 
CYCUC STICK PEAKS VERSUS CYCLIC STICK 

STEADY BY ROTOR RPM AND TOTAL 

cvcuc ntat  n  cmic tTuar    •»        *m        <>• 
LIU !• M M *• M M Ti 

-4« -n 
•M 
•M I I 

M 
N 
M 
M 

ICtM. I I 

TIM       t.       «.       a.       o.       i.«      t.i      «.i      c.       ••       t.       ».• 

cvctic NMS   »i   cvaic itttwr    IT 

lltl I« I« M «• «• A« tt M «•   TOtU 
lilt 
-«• 
•H 
-I» T 1 
-It * I T 
It It I I It 
N 
M 
*t 

»cm ti * i u 
TIM C. t. 0.«    llt.l Ittl.«    Mt.t        t.» 1.1       t. t.    IMT.t 

•» •ft »« 
«t M *t Tt 

T 
* 
It 

1 
1 1 

CTCtIC MMI     »J cm ic ITfMT •« ttn IIC 

lilt tt «e II «« «t M Tt H «t    TOTU 
lit« 
-♦t 
•M 1 l 1 
-» I IT II 
-It 1 »1 1» tt 
It u t I » 
It 
It 
♦0 

tt»»l 1 »» »1 1 11« 

ll»l 0. a. i.i m.i J*f».l •«»t.»       II •t I.I 1. t.    TtM.I 

CVCIIC  MMI     VI     CTCtIC   ItllOT       IT «M 2*0 

till It II 10 *t M M Tt 19 «t    IOIU 

1 
1 

II it 
I 

t II i» 

M.I •«.t 4.« e. e. 0. M.l 

llll 
-•t 
-10 
-to 
-It 
It 
to 
It 
«0 

tCIM. 

IIM 

CTCIIC   MM«     Vt    CTUIC   »tk»0V       IT OH t«C 

HIS It 10 13 *t ft M Tt IS «t    IOIU 
llll 
-♦0 
-It 
-tt 
-10 t t 
It I I 
tt 
10 
It 

urn i > 
TIM        e.        o.        r.       o.        t.i      T.C      o.        c        t.        t.        t.i 
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TABLE XI • contd. 

neue NMt   n   VKLK tvum    If        W«      »f«t 
IIM It M M *• M M f 

MM 
-«• 
•M II I 
•W I* IT H 
•M I M M «• 
M M I* t «• 
M 
M 
*• 

ttfH I U ?■ I M* 

tIM •. •. *,»    IK.« MM.I *ll«.l      ft.l *.«        I. ••    MM.? 

TABLE XU 
CYCUC STICK PEAKS VERSUS AIRSPEED 
ACCELERATION BY MISSION SEGMENT 

CTCiic NM$ «t «ccfitMtioN •♦ ntttm mmma ucm 

IIH   -I«.«   -it.«     ••••     -«.•     -1.«       I.«       «.0       «.0     K.I     l».l   »Of«. 
mi 
-«• i i 
•Mil 
•N I        111 II I I It* 
•II tM II t t*« 
II I M II II 
Ml* 
M 
«• 

um I       III M * I *M 

CWilC MM* ** •CCUIMTION I» MltlM HMHf HMMV« 

iltt    •!*.•    -K.I     -«.I      -♦.•     -1.1        1.1        *.l        «.0      K.I      ll.l    fOtU 
III* 
•41 
•M II II 
•M 11 I I* 
•II I * «I «» 
II I t tl I It 
M 
M 
♦• um t        *     IM        i it* 

CUIIC HMI «*  «CCHiMTIM •» ■IttIM 1KMNI 0fU»l 

tl**   -ii.i   -K.i    -«.c    -i.i    •».•      i.i      ».o      «.«     K.i    ii.i   torn 
III* 
-M T T 
•M IN III 
-M I      IMI 1                                                               UM 
-tl I i*     tu i io* 
II I M t «0 
M » r 
n 
*• 

um I N     IM« * IM* 

i 

TABLE XIII 
CYCUC STICK PEAKS VERSUS AIRSPEED 

BY MISSION SEGMENT 

CVCIIC NMI    «I    MiOCIIT    IT    *I**IM »«MINI «Kim 

lilt M          M          M          M          M          tl        IM        II»        III         III        IM        Kl        IM        IM        1*1    TCm 
Uli 
•M             I 1 
-M             T I                                                                                                                                                                                                      • 
-M        III M            I                                                                                                                                                                                                 M« 
•II        IIT II          *T          K          II            I             >            *            t                           1                                                                               I*« 
II           U »          II          I*            «            I             I            I            I                                                                                                               II 
Mill * 
M 
M 

um        MS U         I»         f«          U            I            T           1           I                         I                                                                          Ml 
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Table XIII • contd. 

CTttIC P*m%   «I    tMUKITf   if   Mtiin 

11« «• M N M 
iltt 
•«• 
•M t 
•N It 
•M • 

M I 
N 
N 
*• 

WH M 

IM        IM        II«        lit        IM        IM        IN        III        IM    TOTU 

I 
I* 

11 

It 
If 

It 
M 

11* 

CVUIC MM«    ««    MiKITT    (T   mtll« UaMMI M«C«I 

it«t M M «« M M M        IM I«« 
lit« 
•M » 
-M «1« 1 1 
•M «M IM It t 1 1 1 
-1« IM t« ft 1« II 1 f * f t 

1« 4« 1« M * * f 1 
M t 1 1 
M 

II«     lit IM Itt IM Iff 

TCTM.      IM« Ut Itl I« It 10 

IM  rant 

tt« 
l«M 

IM4 

TABLE XIV 
CYCUC STICK PEAKS VERSUS ROTOR 

RPM BY MISSION SEGMENT 

CTCIIC MMt      *« •Ml      •«      »HUM IHMNI UCMI 

1(11 
•M 
• N 
•H 
•I« 

I« 
N 
M 
M 

urn 

im ii« »w IM If»    «IM. 

1 1 
f • 

T« It« 1 tt* 
IT 11* T »♦» 

?» 1 •t 
t » 

nil 
-»« 
-» 
-M 
-I« 

10 
»0 
M 
«• 

TCI «I 

CYCilC  MM!       V$ IM       ■*       «littM  iiCKftll  MHU«* 

tits      no      tte      t>o      I*«     no   torn 

l « t to 
I 11 to 1 1 H 

? ft 1 1 *f 
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TABLE XV 
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK 

STEADY BY CYCLIC STICK STEADY 
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TABLE XVI 
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK 

STEADY BY DENSITY ALTITUDE 
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T*bU XVI - contd. 
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TABLE XVIII 
COLLECTIVE STICK PEAKS VERSUS COLLECTIVE STICK 

STEADY BY ROTOR RPM AND TOTAL 
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TABLE XIX 
COLLECTIVE STICK PEAKS VERSUS AIRSPEED 

ACCELERATION BY MISSION SEGMENT 
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»Cm I    9*1 11    II     I                1*49 

60 



im 
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TABLE XX 
COLLECTIVE STICK PEAKS VERSUS AIRSPEED 
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TAB LB XXI 
COLLECTIVE STICK PEAKS VERSUS ROTOR 

RPM BT MISSION SEGMENT 
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•M t 1 
•N II II 
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TABLE XXII 
GUST B, VERSUS AIRSPEED BY MISSION 

SEGMENT BY ALTITUDE BY GROSS WEIGHT 
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i.i 
i.* 
i.t 
i.* 
i.i 
i.i 
o.i 
0.1 I 1 
0.* 
a.t 
0.* 
0.1 

II»» 
• Ot*i I . 
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a.« 
t.i 
i.( 
t.« 
i.r 
1.4 
i.i 
i.« 
I.I 
i.t 
o.« 
t.f 
•.* 
t.f 
».♦ 
0.1 

ill! 
fOIM. 

Table XXII • contd. 

U tu%1 nmt »I «H. IT »IM. U«. MSCNT. »If.    INO.  Mr.    lilt 

till *• M M (I «• M        100        1M        lit        111        IN        lit        IM        lit        1*0    IOTM. 

M «UIT MM! n ¥H. 0« mit. lit. OiKMt, »I».    MOO.  Ml.    till 

ittt 40 M M tl M «I        IM        Itt        kit        111        IM        IM        IM        »M        140   TOUi 
1.4 
t.i 
1.0 
1.1 
I.T 
1.4 
I.I 
1.« 
1.1 
I.I 
t.t 
O.T 
t.t 
t.i 
0.4 
0.1 

llll 
10141 

III SUII MM! «I »ti. IT mtl. M6. MKIIT. «11.    /OOO, «61. 10000 

IKS 40 40 00 tl «0 «4        100        10»        110       III        IM        II»        IM        III        140    T0I41 
1.4 
I.I 
I.« 
I.I 
I.I 
1.4 
1.1 
1.4 
I.I 
1.1 4 I I I 10 
0.1 
o.r i i i i 
0.4 
o.» 
0.4 
0.1 

till 
»0141 »ill» 11 

MI cutr »tut vi m. or mit. tit. ottcm, ur.   tooo. net. noeo 

1.(11    40     40    M    tl    M    «»   100    10»    110   til    IJO    11»    IM    III    1*0  10141 
1.4 
I.I 
1.0 
I.I 
l.r 
1.4 
I.I 
1.4 
I.I 
I.I I I I 
t.t 
o.r i   i   I        i 4 
0.4 
o.i 
0.« 
0.1 

llll 
eoi> i   »   i    i    i « 
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NI   Mil   MUS  ITS  «fl.   •»  »UJ.   Si«.   OfKNt.  UT.     100».   MCI.   J*0«0 

«.♦ 
t.t 
*.0 
1.0 
l.T 
1.4 
I.» 
1.* 
I.) 
I.I 
0.0 
0.» 
o.t 
0.1 
0.« 
0.1 

list 
torn 

list       «o       »o •S «0 «t 100 I0S 110 II« ItO I» 110 111 l«0     TOTAL 

M MSI  MMS »S «fl.  I« HISS.  SIC.  OISCMT. Ut.    MOO.  MCT.  >M00 

I.* 
«.I 
1.0 
I.I 
l.T 
1.0 
1.1 
I.« 
I.I 
I.I 
».■ 
O.T 
O.A 
0.1 
0.« 
e.i 

list 
TOT «I 

HIS 100 ics      no IIS uo in 110 UO     lOTftl 

1.« 
I.I 
1.0 
1.1 
l.T 
I.* 
I.S 
I.* 
I.I 
I.I 
0.0 
l.T 
•.A 
0.1 
0.* 
0.1 

II IS 
IOIM 

Ml MSI MMS «S «II. 0« MISS.   SI».   OiSCMT. «il.    1000.  MCI.   10000 

iitt       *o       *e       to       ii        ««       «i      to«      lot      no      in      iio      in      IM      US      I*«   TOT*!. 

Ml  MSI   MMS  »S  «H.   ■«  MISS.   Sf«.   OiKHI.   Ul.     MM.   MCI.   10000 

I.» 
I.I 
I.« 
1.1 
J.T 
1.» 
1.1 
I.* 
I.I 
I.I 
0.0 
O.T 
0.0 
0.1 
0.« 
0.1 

iISS 
10» »I 

lilt OS M «1        100 101 110 IIS 110        III IM III 1*0    IOIM. 

I I I I 

I I 
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M cut* MMS vi vti. »i nut, »•• MiMr« «it.   MM. MI. I*M» 

t.« 

1.0 
t.i 
».» 
i.* 
i.t 
1.» 
i.i 
1.2 
0.1 
o.r 
o.» 
•.* 
o.« 
0.1 

IIM 
lOttt. 

im       *•       M •* «• ft        IM        IM        lit        111        IM        IM        IM        IM        IM    UHU 

Nl GMt  »tt*t »t »U. •» Olli.  Mt. MKMT. Ut.    MM.  Mt. MOM 

I.« 
1.2 
1.0 
I.« 
I.t 
I.« 
I.t 
1.« 
1.1 
I.t 
0.1 
o.t 
0.« 
o.t 
0.4 
o.t 

Litt 
I0IU 

HU *0 ot IM IM HO        II« IM Ut IM IM        IM    totu 

Nl   OUtt   M*«t  »«   VII.  OT mit.   HO.   tmOT.   *lt.     lOM,   MI.  IMM 

t «t 
2.0 
1.1 

I.« 
I.t 

I.t 
1*2 
0.0 

o.t 
litt 

roru 

litt »0 ot «t 100 tot HO lit        IM lit IM ttt IM   toru 

i.t 

t.« 
i.t 
2.0 
I.I 
I.T 
I.« 
I.t 
I.« 
I.I 
I.t 
0.1 
0.' 
0.« 
a.s 
o.« 
o.t 

litt 
roiu 

um 

Ml   CUil   »IMt  «t   »II 

litt «o 

1 l t                   t 

I.t  t.l 0.0 it.* II.t   0.»   «.2   t.l 

l. tf 01». ut. tllUT, «If. I0M. Mt. litt 

»0    10 ot M M   IM    10t   110 

0.1 

ut 

« 
I0T.I 

120 121 IM ttt uo   Tom 

• .2 2*.« 1.1 I.I 

I 

T.t 

2 

1.4 11.0 

I 

T.O 0. 

I 

10.0 
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■U MtT MMI «t »H. W HU». H«. UMWTf M,T.    HM. MT. IMM 

Utt MM M M M «1        IM        Itl        IM        tlt       IM        IM        IM        I»»        IM    IOTU 
1.« 
t.I 
I.« 
l.l 
t.f 
1.» 
l.f 
I.« 
1.1 
i.i i        t        i       a        *        > i it 
i.« 
».t i       a a       *       a        i        i        i u ••• 
t.t 
••* 
•.a 

tau 
fOIM. ••{•••Ill H 

UM      IM.«      »».•    M».l      «*.»      •!.»     I*.»    IM.«    MI.»      M.»     la.t        *.«       •.!       «.1        •. •. «.     IflT.T 

M WM HM» fl Ml. •« *IM. M«. tllHT. «IT.    IMt. MT. laM« 

liU M M M U M M       IM        IM        IM        lit       IM        Mt        IM        IM        IM    tOfH 
a.* 
a.a 

I.« 
1.1 
1.« 
1.1 
1.« I l 
l.l I I 
i.a i        i        a        *       *        t      it        a        i ta 
•.• 
I.T a        •        *       a        t        i        i        i        i i» •.* 
t.t ■•« 
i.a 

MM 
rOTti ItTiTMtltai M l            1            T 1           T M II * a i 

«T.I    Tit.*    IM.« iaa.« it*.t III.* IT*.* II*.« *•.« ii.* UM    ati.i    «T.I  Tit.*  i«*.«  iaa.« ii*.t  tu.* IT*.*  II*.*    **.«    u.*     t.*     «.»     ••       ••       «.   aoai.* 

M «MT HMt n Mi. •» MIM. Mt. ITIMT. MT.    I*M. MT. tMM 

tllt M M M H M M       IM        IM        IM        III       IM        l»        IM        IM        IM    TOIM. 
I.« 
a.a 
a.» 
i.i 
I.T 
i.* 
I.I 
i.* 
I.I 
i.a i        i a i • 
t.t 
I.T I I I I I I 
*.* I l 
t.t ••* 
t.a 
im 

TOT** t I I 1 I I I* 

»IM      II».*    I0*.t    IM.»      «t.t      M.«     II.«      M.I      IT.*      IT.«      I*.«       I.I        t.I        t.T        t.I        «. «.     I«M.* 

M Wll  MMI »I Mi. t» «II*. IM. 1'kM«. MT.    Mm, MI. IMM 

ilU MM M 11 M M        IM        l«t        IM        III        IM        lit        IM        III        IM    IOIU 
a.* 
a.a 
a.t 
i.t 
I.T 
l.* 
I.I 
I.* 

Ui i a       i « 
«.t 
«.» i        t        i        a        a i io 
«.* 
«.t 
«.* 
«.a 

MM 
r«TM. i i        i        *        a        a i i« 1 1 * a a 1 

t a«.T *I.I *i.* M.t i*.a TIM        T*.l      t*.t    *lt.l      M.«      M.T     M.T      *l.l      »I.*      M.t      I*.1        f.*        I.a        t. «. «. «.      IM.I 
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HI Gusr mm vs »H. •» "is», »ft. »'«»or. »it.   ?ooo. MCI. JMOO 

,m        o        »o        «o •»        »o »*      loo       lo» 120       ii»       no       IM       i»o    torn 

i.* 
i.i 
i.a 
i.« 
i.' 
I.» 
i.» 
i.» 
1.1 
1.1 i i t i 
o.o . t 
O.T i      i      i      i      i      » ; 
0.» 
0.» 
O.t 
0.1 

1 

||Ht «t.l 6».»      Ml.i »O.J *S.* »♦.» •»•« it.«     i»,i       '.•       1.6       o.?       o. ». o. o.      ♦§».* 

hi   uisr   »!<«»  «t  VII.   I«  «IS».   »((..   SIKOT,   «II.     /004.   M.I.   «0000 

im        to        »o        «o ■» 10 is      loo       tot       no       ii»       wc       ii»       no       n»       ito    totti 
2.t 
«.I 
1.0 
l.i 
I.» 
l.t 
I.» 
I.t 
1.1 
l.; II i 
0.« 
O.T I I I 
0.4 
0.» 
O.t 
O.J 

KSS 
I CUM Jill » 

II« 11.0 I.I       »».*       »»••       II.»        II.'        !».♦       I».»       II.' ••* I.I O.t 0. 0. 0. 0.        1*1.1 

NI cusr ««» «» m. •» *iss. sio. »inn», tu.    »ooo, «oi. 20000 

1 Hi        to        »0        (o        •» «o 4»      100       io%       110       11»       wo       w»      no       11»       ito    miti 
I.t 
1.1 
i.a 
I.t 
I.' 
I.« 
I.» 
I.t 
I.I 
I.I 112 » 
o.t 
0.1 I I I ? t 
0.» 
0.» 
O.t 
0.1 

less 
lorn 1 1 1 1 1 i 11 

11« I.«      It.t    III.*     »».'      to.o      M.<      tt.«     »o.t      tr.i      ll.i        i.t        0.1        r. 0. c. e.      »01.» 

»l   CUSI   '!•«»  »i  «fl.  tT  Hill.   ll(.   HOOT,   «if,     »000.   MCI.   IJOOO 

tut        to       to        «o        t»        «0        «»      100      10»      110      11»       110       11»      no      n»      ito   ioiti 
i.t 
1.1 
1.0 
I.t 
I.' 
I.» 
I.» 
I.t 
I.I I I 
t.l I ' I        » II 
o.t 
t.l I I I t 
O.t 
0.» 
O.t 
0.1 

HIS 
lUltl II»» It 

M"f       11.t     it.o   m.»   n«.»   11«.1    iti.t   m.1    to.t     tt.'t     20.1       1.1      o.t      0.        0.        0.        0.     »o.• 
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Nr r.nsr  »t»>s »s m. nv «m. srt. Sftto«. «ii.    sooo.  mit. ;«ooo 

iiss *o «o        «o        »•:        10        "       loo       IO«      no       tii       wo       i?>       no       IM      i*e   foi»; 
I.« 
t.! 
1.0 
1.« 
1.1 
I.« 
l.s 
1.« 
I.I 
l.i I I I I 
0.« 
o.r I i i i 
o.« 
B.t 
0.« 
0.? 

lllltl I        i II t 

II"» 10.«        ••n.2     ttl.O      »1.0       I».*       I*«*        IV.O       «I.A       l».l ».■» 0.« 0.1 n. n. n. o.        4»4.« 

NI CHIT »»»«i »i m. •' «its. »ft. sinn», tu.    «ooo. aoi. }»ooo 

ink *o »o to it IO «* too lot no IM no it* no nt i»o intti 
l.« 
1.1 
I.« 
I.i 
l.r 
i.« 
I.t 
l.« 
I.i l ■ 
l.i ' l i i > 
o.t 
o.r i i J » 
o.« 
«.* 
o.« 
p.i 

Hit 
lOftl t I I I I I li 

II« |l.»        lo.i     ll*.l      »I.I       **.!      IP.«       10.»       »»•» ».» I.t 0. 0. 0. 0. 0. «.       «»I.I 

HI   GUSI   rtfS   *\  ¥11.  «f ail«.   US,.   Mt«0».   til.     tOOO.   MOI.   1*000 

tut *o »o        M «I «o "       loo       lot       no       ut       I/o       lit        no       lit       i«o    mm 
I.* 
I.I 
1.0 
1.0 
l.r 
i.t 
i.t 
I.» 
I.i 
l.r l i 
o.t 
o.r 
o.» 
o.t 
O.t 
o.r 

u M 
lulti I I 

nai r.i       r.t    ii».o     it.o      ».»      o.t      I.I       i.t       ».t      t.t      o.t      o.        o.        o.        o.        o,     iti.i 
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TABLE XXIII 
GUST nz VERSUS |i BY MISSION SEGMENT BY ALTITUDE BY Cflo 

MlSI    >t»S   W      «II      8»   «liS.    Stf.    »iCt"«!.   Ul<       II SS.    C'/i      J.rl 

ust     <i.oo     o.a*.     c.io     o.^     o.;o     o.2t     o.io     a.is   tui« 

, i 

0.1 
«,l 
0.» 
0.1 
a.« 
0.2 

i om 

2.« 
2..' 
2.0 
I.a 
l.r 
i.» 
1.5 
I.« 
1.1 
1.2 
0.1 
o.» 
o.» 
0.» 
0.« 
0.2 

llki 
mm 

2.« 
2.2 
2.0 
I.« 
l.r 
1.4 
t.l 
I.« 
I.i 
1.2 
O.d 
u.r 
0.» 
o.s 
0.« 
0.2 

Itki 
I ill« 

f.Uil    CIOS   1\      «U      •»   «US.    ili.    «VtiNI.    >ll.       IOUO,    tl/i      O.U« 

1 ( Si        O.CO        O.Ot       O.U       0.11        0.20        0.2«        0.10        0.)»     lUKl 

2 2 

Gutr  vkkt\ »4    au    nr «Ui.  itu. «UINI. Ul.     IOOO,  ti/j    o.u 

ms      o.oo      o.os      0.10      O.ll      0.20      0.2«      o.io      o.n    lulu 

I i 

2< 
2.2 
2.0 
I.« 
I.F 
I.» 
1.1 
I.« 
1.1 
1.2 
o.i 
U.I 
O.t 
O.s 
n.» 
o./ 

ll\S 
1  l«l 

I.USI    »ll.S   »S      «U      "l   'ISS.    110.    •SlINI,   «11.       2000,    ll/S      0.01 

USS 0.00        O.oS        0.10        0.11        0.20        0.21        O.IO        0.11     llll« 
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hl   OUSI   »l-MS   IS     "li     •»  «IM.   id,   «Stttt.   til.     JOCO.   ll/S     ».12 

If» ..10 a.01 0.10 O.!1- 0.20 0.2« 0.10 9.1« HUM 
2.« 
1.2 
2.3 
t.t 
I.T 
I.» 
1.1 
I.» 
t.l 
t.2 12 ' 
0.« 
O.f I ♦ 2 » 
0.» 
0.1 
•.* 
0.2 

mi 
IOt« I « 4 I» 

(12   CUII   MMS   »S     OU     IT  MUI,   SEC.   »SCfXI,   HI.     2000.   tl/t     0.11 

II» l/.OC 0.01 0.10 0.11 0.20 0.21 0.10 0.11 IDItL 
2.« 
2.« 
2.0 
1.0 
t.l 
I.» 
I.» 
U* 
l.l 
1.2 
0.1 
».» I I 
t.» 
«.« 
••« 
(.1 
lilt 

lOlli I I 

M   Mil   »l»«l   «1     DU     »1  «III.   lit.   •tCENI,   HI.     1000.   Cl/I     0.0« 

int    o.eo     e.oi    e.io    o.it    0.20    0.2t    e.io     0.11   mm 
1.« 
t.l 
l.l 
1.1 
I.T 
1.» 
I.I 
1.« 
I.I 
l.l 
l.l 
l.l I I 
t.l 
l.l 
I.* 
l.l 

lilt 
I0IH I I 

W  CUII   MM!  ¥t     »U    IT  «Hi.   lit.   •ICtNf,   HI.     1000,   11/1     0.12 

Hit       COO       0.01       0.10       0.11       0.20'     0.21       0.10       0.11     Tllltl 
I.* 
».2 
2.1 
I.* 
l.l 
I.* 
1.1 
I.* 
l.l 
1.2 II 2 
0.1 
0.1 2 > 
0.0 
0.1 
0.1 
0.2 

lilt 
101«. I I t 
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t.» 
t.t 
I.» 
i.» 
i.f 
i.« 
I.» 
t.« 

K 
♦.« 
•.» 
•.» 
•.» 
•.* 
t.t 

uu 
rota 

«Ml HMI »S    W   «r ■III.  It«.  «ICtNT. »It.    MM. CT/t    0.IS 

lltl      t.M     «.««      •.!•      t.lS      «.M      «.II     «.M     «.»I    TOT« 

I.* 
I.I 
I.« 
I.« 
I.T 
I.» 
t.l 
1.« 
I.I 
I.I 
«.t 
O.T 
«.4 
«.I 
«.♦ 
«.I 

11» 
TOIM. 

U CUIt HMI *l   mi    t» «lit.  H«.  MWMI. MT.    UN. CT/I    «.«« 

if it    a.M    «.««    e.t«    «.ti    «.i«    «.i*    «.M    «.»   »tu 

i.« 
i.i 
i.i 
i.« 
i.t 
i.» 
I.I 
i.« 
i.i 
i.i 
«.• 
O.f 
e.» 
o.i 
«.* 
0.1 

till 
toTM 

M «Mt HMI »I   mi   «T mn. it«. Htmm, ut.   t«M. ct/i   «.u 

uu    t.M    o.o»    «.1«    «.it     o.io    «.it    «.M    «.»   tot« 

M  CUIT   »IMI  «t    UU    «T «III.   Ut.   0IK«f.   Ut.     lltl,  (t/l    «.«« 

1.« 
I.t 
I.t 
I.t 
I.t 
I.* 
I.t 
1.« 
1.1 
I.I 
t.t 
«.t 
«.* 
«.I 
0.« 
0.1 

titt 
torn 

ill» t.tt      «.I«      «.It      0.1«      «.It      t.M      t.lt    T0IU 
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M WtT  MMI «S    Ml    •» NISI.   US. MKHf. «IT,     IMO. Cf/t    0.*« 

iC»      0.00       0.0»      0.10      O.lt      0.10      0.1«      0.M      0.11    IOIU. 
1.« 
1.2 
1.0 
l.i 
I.T 
I.* 
I.» 
I.« 
I.I 
l.l 
0.» 
O.t 
0.» 
0.« 
0.« 
0.1 

II« 
101M. 

Nf  tMt   MUt  1%     DU    OT HI».   M«.   DflCDI,  «IT.     1000.  CT/t     0.0« 

lit» o.oo e.os o.io o.t« o.» 0.2« O.M O.>» totw 
t.* 
1.« 
t.o 
I.« 
1.» 
I.* 
I.« 
I.« 
I.t 
1.1 0*1 I* 
0.1 
O.T » « 10 
0.» 
e.« 
0.« 
0.1 

iitt 
IOIU 1* I« I t« 

M eusi nut «t   HU   •» Nitt. tie. oitcNt, «it.   too«, ct/t   o.ia 

litt       O.OO       0.0»       0.10       O.lt      0.10       0.1«       0.10       O.t«     »Of »I 
1.« 
1.1 
1.0 
l.t 
i.t 
l.t 
l.t 
1.« 
1.1 
1.1 111 * 
0.1 
o.r i i 
o.t 
o.« 
0.« 
0.1 
litt 

IOIM. II« « 

ill Mtl  MUt 11    NU    t» nitt.  US. OttCNIi »It.    1000. Ct/t    0.1« 

litt       0.00       0.0»      0.10       0.1«      0.10      O.t«      O.M      0.1«    tOI«i 
1.« 
1.1 
1.0 
l.l 
I.» 
I.* 
l.t 
I.* 
l.t 
l.l I I 
0.1 
O.t I I 
o.t 
0.« 
0.« 
0.1 

Ittt 
torn i i i 
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M cusr nut *t   w  ■« mts. ut. Mic«f. *ir.   «•••. an   •••« 

iiu     • M    a.o«    o.ie    t.H     e.t*    *,t*    «a«    ••>»   reiH 

11 
TOI 

HI  SMtf   MMt «I    W    •»  Kit».   MC.   OttCNt,   tit.      MO«.  Cl/t    O.lt 

iru     o.o«    e.o«    o.io    o.i«    o.ao    «.»»    O.M    O.I»   roiu 

is 
DIM. 

M CUll  MMS ¥t    «U    IT «III.   MC. OfUül.  »I».     1M0. (I/I    0.1* 

KM       0.00       0.01      0.10       0.1»       O.K       «.>*       0.10      O.lt     10141 

III 
101M. 

w sun •'fMt vi   «u   »t mit. us. iif*!>r. ui.    too«, ci/t   o.«« 

illl       0.00      9.0»      0.10       ».It       0.10       O.lt       0.10      O.lt    tul»l 

II 
101 

IIU* 

1 « 

ii.t      |«.t        I.I      lt.*       l«.0 

1 

T.I 9. IM.O 
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•i w» Hm% n  m n «111. u«. mm*, MT.   MM, cr/t «.M 

i.* 
i.t 
i.« 
i.t 
l.t 
i.« 
I.« 
u» I I 
t.t t i 
1.1 I * M I M 
••• 
».» It If ? IT 
•a 
•.» 
•*• 
••< 

iiu 
TOIM I IT ** II Tf 

TIM        M.I     ITf.T      «t.«    m.T    HT.t    ♦«».»    111.1        •••        •.    til*.« 

U MIT MM1 9%    m    n «lit.  IM.  ITIMT. HT.    MM. CT/I    «.It 

IIU I.M •.•! I.ll «.It t.N ».11 t.M ••H IOTM 
>.* 
I.I 
1.« 
I.I 
I.T 
I.* 
I.t 
I.* 
I.I 
1.1 T It I M 
t.t 
•.T I T I* t It 
t.t II I 
t.t 
••• 
t.l 

lilt 
IOIM I II M I It 

TIM        «I.t    l«l.t      M.«   *T|.* |*«T.t    Ttl.l    IM.t        t.l        t.    IMI.T 

M tMT MMl M    ■«    IT till.  IM.  ITIMT. «IT.    MM. CT/t    t.l« 

ill* t.M t.M t.lt t.ll t.M t.M t.M t.ll TOTAl 
1.« 
I.I 
I.t 
I.t 
I.T 
I.« 
I.« 
1.« 
I.I 
1.1 • I 
•.I 
t.T 1*1 I 
t.t 
t.l 
t.« 
t.t 
llll 

Mf« 

TIM t.T       ll.l       It.t 

«I tMT Mltl »t    m 

iltt t.M t.t« 
I.* 
I.I 
l.t 
I.t 
I.T 
I.« 
l.t 
I.* 
I.I 
1.1 I I 
t.t 
t.T 11 • 
t.« 
t.« 
t.* 
t.l 

iltl 
TOT«i III • 

TIM t. t.t        t.t      l*.t     M.«    IM.«      M.I        t. t.      Ill.l 

78 

1      It • 1                                       1» 

?♦.♦    »T.«    IM.t *l.t         t.             t.       T*l.» 

t» «III. Ht. ITIMT. »IT,    «Mt. CT/t    t.M 

t.lt     t.ll      t.M t.M      t.M      ».11    tOI«i 



TABLE XXIII - contd. 

HI   VIM   rf«»'   v.     DJ     ft  »iss.   Str..   Victor,  »if.     <000.  Cl/S    0.11 

KM     coo     o.o^     o.io     o.i^     o.io    o.z«     o.io     O.J»   rum 

1.« 
l.» 
1.» 
!.5 
1.« 
1.1 I I 
l.j ♦ 10 I IT 
0.1 
o.r ii 10 
o.« 
o.s 
o.» 
0.? 

LIVS 
miK r ll I ii 

iixi /.i      Ji.j      II.«    I««.*    r«r.a    tra.o   III.2       0. 0.    »01».» 

Kf   Kusi   CFOS   «S     «u     •»   «ISt.   Mi,.   SKtOT.  tit.     4000.   Cl/t     0.1* 

ms     j.no     u.o»     o.io     i.r.     o.io    0.»'     o.JO     o.»*    toiu 
2.» 
v.; 
2.0 
1.« 
I.I 
1.« 
l.l 
l.t 
1.» I I 
1.2 J I * 
0.1 
o.r II * 
o.t 
0.» 
o.< 
0.2 

IMS 
min » r II 

ll"l 0. 1.2 1,0       2«./      mi.«     I«I.«       IT.I 0. 0.        IIT.I 

TABLE XXIV 
GUST nz VERSUS u BY MISSION SEGMENT 

HI r,usi  »i««>  <s    xj    »i «lis.   iic.  »stKir 

ins     o.ou     o.o;     o.io     o.i«     0.20    0.21     0.10     o.n    lom 
2.» 
2.2 
2.Ü 
l.x 
I.I 
l.a 
I.» 
l.t 
1.1 
1.2 1 10 1 TO 
0.1 
0.1 2 • I) 2» 
0.6 2 1 » 
0.4 
0.» 
0.2 

If il 
IIIIU 1 20 21 4t 
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I.! 
f.O 
1.« 
I. r 
l.k 
l.s 
I.« 
1.1 
1.1 
o.n 
o.' 
o.*. 

a.i 

fuTtl 

•■/  r.uil   PIMS w^    "u    «* «ISS.   Slu.   "«••iiv« 

11 •.<     u.oo     o.os     o.io     o.i'i     o,?o     o.?s     o.«o     0.14   mm 

! 
1? 

I» 

I.« 
1.1 
?.0 
I .a 
1.» 
1.« 
1.4 
I.* 
1.) 
1.2 
0.« 
o.r 
o.» 
0.4 
u.» 
0.1 

lt4S 
I 0111 

HI   CU4»   n\*\ VS    »M    «Y  HISS.   SIG.   nisr.Ni 

IfSS        COO       0.04        0.10        0.14 I'.JO       0.;4        0.10       0.14      trim 

1« 

10 

1 10 I* 

HI   CUSI   Pf»«S  VS     m/     «t   MISS.   SFO.   S(l»0» 

I 
to 

2.0 
1.1 
I.I 
I.* 
1.4 
1.« 
1.1 
I.; 
0.« 
0.» 
0.Ä 
0.4 
0.» 
0.1 

If ss 
til 111 

IfSS        0.00       0,04       0.10        0.1S        O.JO        0.24        0. O       0.14     turn 

I 
t 

FO 

IK 
1 

I 
1 

10 

I 
1 

100 

94 
r 

*t 11» 20 

MM) 104.»      411.t     lli.l   1004.0   >000.«   JdHf.O     V..1 o.; 0.     I;«!.« 

TABLE XXV 
GUST nz VERSUS AIRSPEED BY MISSION SEGMENT 

HI  tUSt   »IMS   »S   »11.   •»   «ISS.   4ft.   «SCFIt 

KSS »0 «0 «0 44 10 

c 
0 
0 

11 

14 100 101 110 114 WO .?4 110 114 i*e     tout 

1 4 I 4 ? 1 ? t 
I 
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ht run   i>f««v v^ »ii. •» «us.  sru.  (•••<iiv> 

itSi «o »0 no «■• »o •»*        mn       in*        no        in        wo        l?^        i in       n^        |»<)    mm 
I.* 

i.o 
1.« 
i.r 
I.» 
I.« 
I.« 
I.) I ■ 
1.7 1 I I I I 7 J I W 
a.« 
o.; i i i ■ ♦ 
O.k 
o.» 
o.« 
O.l 

IISS 
infM I I * I l I I I I I I' 

HI nisi »nm m »n. «» «is«, tu. otscNi 

iivs «o        »o »o it '•o »»       too       n»       no       us        wo       w.       no       in       i*o    mm 
l.« 
1.2 
i.a 
l.l 
l.> 
I.» 
J.» 
I.« 
1.1 l l 
l.t I i » * * I « 2 >0 
0.« 
o.r » t i t « 2 l li 
o.» 
o.* 
0.« 
0.1 

rni*i i ii « t » » 6 ) «« 

N{ cusr HMS »i »li. »» «Hi.  ifb.  ni«o» 

irss «o        to        to        is        «a «»       loo      io>       no       in       wo       ut       no      m       i«e   fntu 
».♦ 

2.0 
I.« 
I.» 
1.« 
I.» 
1.« I I 
l.t III I 
1.2 I II f I It It I* I 1 100 
0.« 
O.r IT It « 10 I« 12 • i 2 «t 
0.« I I 2 
0.» 
a.* 
0.2 

lilt 
lOMl I II 22 I* 2« I« I? W • 2 201 

Hat      •»•».i    t«fl.2 itl*.«   «0».o   »I«.*    »ot.I    rtt.O    ril.r   ««'.2    lac.2     «*.l      It.«        i.;        o.i       o. o.    «2II.« 

TABLE XXVI 
GUST nz VERSUS \x 

HI 6usi »f»»t vt   «u     cnwotiK 

list     o.oo     o.ot     o.io     o.n     o.20     0.2s     u.io      o.is    HUM 
2.« 
2.2 
2.0 
l.l 
I.» 
l.t 
l.t 
I.* I 1 
1.1 111 t 
1.2 2 t »t »t W lo.' 
0,1 
O.T t »I f« II 1*0 
0.» 12 \ 
O.t 
0.« 
0,2 
litt 

mi A» t 10        ««       im        /« iii 
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TABLE XXVII 
GUST nz VERSUS AIRSPEED 

ii\%        «o 'o 40        as        to        «s       mo       <P>       im      \\\       un       itt       lie       in       l«o   teiti 
».« 
1.1 
1.0 
I.« 
I.I 
l.k 
I.» 
1.» I I 
I.I •    I I I 1 « 
I.J I ) )» 1% It Ik .1 I* |0 t lit 
0.1 
0.» I >l I« I« 1» J» U W I » 1 I*« 
0.« I I I I 
0.« 
0.« 
0.7 
II» 

HUM l * M It i« *« *> HI 71 II I III 

TABLE XXVIII 
MANEUVER nz VERSUS AIRSPEED BY MISSION SEGMENT 

BY ALTITUDE BY GROSS WEIGHT^ 

HI iUNfUtfi'%    v\ »n. IT "in. »IS. ttciN'. 'it.    nit. »r.i.  JOOOO 

llll »0 »0 «0 •' «« »* 100 10* 110 II» HO U» !»• I»» »••    'OIM. 
I.* 
I.I 
1.0 
I.I 
I.I 
1.» 
I.» 
I.» 
I.I . 
l.t        I        I 
0.» 
O.r 
0.» 
0.1 
0.« 
0.1 

III» . 
■ DIM I 1 

Nl i«»>te«y|«s    «» »II. IT mil. IK. «Kiolt all.    ill».  Ml. 11000 

IMS »o »0 «0 •» «0 «I 100 10« 110        II» 110 II» IM IM        I*«    IOIU 

1.« 
1.1 
I.» 
1.1 
1.1 
l.t 
I.» 

I.» I • 
1.1        I I ' 
0.» 
0.» » ' 
0.» 
0.» 
0.* 
0.1 

lit» 
miM ill I * 

HI  ■•••til»!*»     »»  «l.   >•  "■»».   51«.  '»Cl«l.  til.     1000.   Ml.   10000 

ir$» «0 »0 «0 •» <0 »» 100 10« 110 II» 110 lit IM II« I*«     '01*1 
1.« 
1.1 
1.0 
I.I 
I.I 
I.» 
I.» 
I.« 
'•, 
l.l       I t < 

0.» 
«.» 
0.» 
0.1 

lit» 
miM I I II » 

« 
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TABLE XXVIII • coatd. 

M MMWWt    *t «M. i» Mitt. MS. «tttNl. «.?.    IM*. Ml. INM 

IIU M M M M M M       IM        IM        IM        II«        IM       11«       IM        IM        IM    WU 
I.* 
I.t 
1.« 
I.« 
I.T 
1.« 
I.« 
I.* 

lit I I * I I I II 
••• 
•.VIII * 
•.* 
«.« 
••* 
«.1 

UM 
»OTM. t I • I I I I? 

I.* 
t.J 
a.o 
i.« 
i.i 
i.» 
i.« 
i.« 
i.t 
i.t 
•.« 
•.t 
••* 
«.« 
•.* 
«.i 

litt 
rotu 

M HMIWill    »I »K. •» «III.  M«. «KIMT. Mf.    ItM. MI. IMM 

tttl M M M •« M «t       IM        IM        II«        11«        IM        IM       IM        I»«        IM    TOTU 

I.* 
I.I 
1.0 
1.« 
I.» 
I.* 
I.» 
1.« 
I.I 
I.I 
O.t 
I.T 
«.» 
«.• 
».♦ 
«.I 

im 
I0IH 

11 RMIiniit    «t »II, «T ■III.  U«. «Kialt M.I.    l«M. MI. IMM 

Uli M M M •( M M       IM        l«(        II«        II«        IM        1»        IN        IM        IM    I0IM 

I.* 
I.I 
t.« 
I.I 
I.I 
I.* 
I.I 
I.* 
1.1 
I.t 
t.l 
(.1 
«.» 
«.« 
«.* 
«.t 

kill 
iniu 

Nl MMUMHI    »» «11. «I "III.   M«. «Kial. MI.    KM. MI. IMM 

Uli M »« M «« M «♦       IM        l«(        II«        II«        IM        III        IM        IM        IM    IOIH 
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«I MMttfVm    «t «11. •» «ISt. H«. AKMf. MT.    IM«.  «I. MM« 

tiU M M M «( M «•        IM IM        II«        IIS IM IM        IM        IM        IM    TOTM. 
I.« 
I.t 
t.« 
I.« 
I.T 
1.« 
1.1 
I.* 
I.I 
I.t 
«.• 
«.T 
«.» 
«.« 
«.♦ 
e.t 

kiU 
lOTM. 

M MMIMMt    »i «It. «T «III. 11«. *KINT. *tl.    t«M. MT.    UM 

litt M M M «« M M        IM        IM       II«        II*        IM        IM        IM        IM        IM    TOTM. 
I.* 
I.* 
I.« 
I.« 
I.T 
I.« 
I.« 
I.* 
1.1 
1.1 I 1 I I T 
«.« 
«.T I i I I I » 
«.« 
«.* 
«.* 
«.I 

litt 
l««i I 1 1 t I I II 

«I MMMMt    «t »It. «T «Itl. II«. *ICI«r. «IT.    MM. MI. tO«M 

litt M M M M M «•        IM        IM       11«        II*        It«        III        IM        II«        IM    T«fU 
1.« 
a.i 
1.« 
1.« 
I.T 
I.« 
1.1 I I | 
I.* t 1 
1.1 * I i I 1 « 
I.I * * IT * « Itl «{ 
«.« 
«.T • I 1 • t I M 
«.«III * 
«.« 
«.* 
«.t 

litt 
torn «»u««i«*t ?« 

Hl  ■MClMItt     »t  »lt.  «T «Mt.  M«.  1KIMT.  M>.      t«M.  MI.   tMM 

litt M M •« M M M        IM        IM        II«        II*        IM        Itl        IM        II*        IM    TOTM. 
1.4 
t.t 
I.« 
1.« 
I.T 
1.« 
I.* 
I.* 
I.I I t I * 
I.t II * tl I » I I * tt 
«.« 
«.I 1 t I* * T I It M 
«.» I I 
«.* 
«.* 
«tt 

litt 
TOTM. t* t M I« U * I 1 t IM 
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HI  NWtlUYHS    »S  »(1.   •»  «US.   ltd,   «KtNT,  lit.     }000.   Mt'.   14000 

Hit 40 40 00 •« «0 «» 100 10* 110 IIS WO Hi IM lit 140     TOML 
1.4 
I.I 
t.O 
I.I 
l.f 
I.» 
I.I 
1.4 
I.I I I I > 
i.i I i r i i 2 i« 
o.i 
O.T I I I 
0.1 I I 
0.» 
0.4 
o.t 

Uli 
lOIM. 4 I 10 I I I M 

M  KONUVIM    »I m.   I*  Dill.   lit.   «»«»».  III.     1000,  «SI.   14000 

iitt        40        *o        to        •«        «o       »      too      lot       no      in      ii«      in      uo      m       1*0   loin 
1.4 
I.I 
i.e 
I.I 
i.» 
1.4 
I.I 
1.« 
I.I 
I.? I I S I I 10 
0.0 
o.r i i i 
0.4 
O.f I I 
0.4 
0.1 

If» 
•Of« I I 4 I I I I || 

III  HMIUVHt     »I  »ll.   OT  «Itt.   1(0.   IKINI,  III.     1000.  Ml.   10000 

lilt 40 »0 00 II «0 «I 10« 10* 110 II« 110 III II« II« 140     10141 
1.4 
I.I 
1.0 
I.I 
I.I 
1.4 
I.I 
1.4 
1.1 I I 
l.t l r t l ll 
0.« 
0.1 t I I 
0.4 
0.1 
0.4 
0.2 
iltl 

rOTM I « 1 I I I« 

Ml   MIMiUVIIi     »t  »ll.   IT   Milt.   116.   «tCIMI.   411.     200«.   MCI.   10004 

ll» 40 40 «0 I« 40 «t IV" tj» 110 11« UO II» 1)3 11« 14«     lOtti 
2.4 
2.2 
2.0 
I.I 
I.I 
1.4 
I.« 
1.4 
I.I 
l.t I I 11 
O.i 
O.T I 1 2 
0.4 
0.« 
0.4 
0.2 

lilt 
lorn II ti« 
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M HMfU«f«$ vt VII. •» »til,   »6. «SCINT. «if.  fOOO. Ml. IOOM 

tilt    «0   40    M    M    «t    M   100   101   110   lit   IM   11»   IM   IM   140 TOfU 
1.4 
l.t 
1.0 
1.0 
l.T 
1.4 
1.» 
1.4 
1.» 
l.t 
0.0 
O.T 
0.4 
0.« 
0.4 
0.1 

lit» 
rotu 

HI  IMMUVI«»     Vt «II.  »T HI»».   »10.   4KIMt.  «IT.     MOO.  MT. MOM 

litt 40 40 10 0» M •»        IM       10»        110        111        HO        IM        IN       IM        140    T0»4i 
1.4 
1.1 
1.0 
I.I 
l.T 
1.4 
1.» 
1.4 
l.t 
1.1 I I 4 
0.1 
O.T 1 1 I I I 0 
0.4 
0.» 
0.4 
0.1 

lit» 
I0T41 4 1111 • 

HI   HtMUVIO»     Vt VII.   OV Kltt.   MO.   4tCINT.   »If.     IOM.  Mf.  14000 

litt 40 4« M M M «I        IM       IM        110        111 110        111        IN        IM        140    TOIU 
1.4 
1.1 
1.0 
I.I 
l.T 
1.4 
I.» 
1.4 
I.I 
1.1 
0.0 
O.T I | 
0.4 
0.1 
0.4 
0.1 

lit» 
ror4i i i 

»t   HMIUVKt     Vt  VII.   IT Kltt.   tl«.   UNUVI,   »IT.      IOM.   MT.   1MM 

litt 40 40 M M M M IM 10» 110 II» 110 It» IN III IN TOT»». 
1.4 
I.I 
1.0 
I.I 
l.T 
1.4 
I.I 
I.» 
I.I 
l.t 1 I I • 
0.1 
O.T 
0.4 
0.» 
0.4 
0.1 

litt 
loru ill t 
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TABLE XXVIU - contd. 

Nl  NtNfWVH»     »t  »tl.  §» MUS.   Ut.  MNUV«,  Uf.     IMO,   Ml.  tOOM 

KM *« M M M «• «•        100        !••        110       IK        IM        It»        IM        IM        IM    IPIM, 
I.* 
1.2 
1.0 
I.I 
l.T 
I.* 
I.I 
I.* I I 
1.1 I I I I 1 I 
l.t « 1 II 1 * * 1 M 
0.1 
O.T 1 I 1 I ? 
0.* 1 I 
0.« 
0.« 
0.1 

list 
torn iri«***ii «i 

M Mwuviot   n «li. •* NISI. iis. ntmn*. UT.   looo. not. IMOO 

If« *0 M SO II «0 fl 100 10» 110        III WO II» IM II» 1*0    TOtM. 
1.« 
1.1 
1.0 
I.I 
l.T 
I.» I I 
I.I I I 1 
1.« I II » 
I.I 1 1 * 1 II II 
l.t I I II * 1 I I 10 I 1 I I 1» 
0.1 
O.T 10 I T I I 4 S I IS 
O.S 1 I I * 
0.1 
0.« 
0.1 
lltl 

TOTU 1 S «I • « II I IS IS I I i II* 

w n*«iu»m    «I »li. IT Kitt.  MS. «MUM, »If.     1000.  MST.  1*000 

Kit *0 SO 10 I» «0 «» 100 10» 110 11» 110 II» IH II» 1*0     lOfSl 

I.* 
l.r 
1.4 
I.» 
I.* I I 
I.I 
1.1 I 1 I 
0.1 
O.T I I I I 
0.* 
0.» 
0.« 
O.i 

HIS 
lot »I 

HI «•»U»»«! »$ in. s» Milt. ItS.   MMUVI, «If. 1000 .   MCI.   1*000 

HI» »0 *o SO 1»           «0 «I 100         IS»         IIS 

i 1 1 1 
i 
t 1 1 

t 1 1 
1 1 

1 

nil 
IOIU 1 * 1 1        1 * 1 

110 11» 1)0 It« UO    fOUl 

t 
i 

I t 

I * 
I 
i 

1 IS 
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Nt   NMiUVCIII     VI   »II.   t»  KISS.   SIC.   MNUM,   Alt.     »«00.   HCT.  10000 

IISS 40 M 0« OS «0 «* 10« I0S 110 IIS II« IIS IM IIS I*«     fOIM. 
I.* 
t.I 
1.0 
l.t 
I.» 
1.» 
I.S 
1.« 
I.I 
1.1 I I I I s 
«.• 
«.Til I 
««• 
0.» 
0.* 
«.I 

KSS 
TOIM. I I I I I I T 

M   NIHfUVIIIS    »I  «II.   •»  MISS.   St«.   Maw«.   »It.     SOOO.   NCt.  IMOO 

IISS «0 *u 10 II VO OS        100        IOS        110        IIS 110 III IK        IIS        I*«    101*1 
I.« 
I.I 
1.0 
I.I 
l.t 
I.* 
I.S 
1.« 
1.1 
l.t I I 
«.« 
«.til I 
«.» 
«.1 
«.* 
«.1 

IISS 
lOt«. II I 

HI   MkNtUVin     »$   »ll.   IT  mit.   116.   OltCNI.   »If.      IISS.   «CI.   ICOO« 

liiS «0 »0 10 II «0 «4 100 IOS 110 III 110 III 110 IIS 1*0     Tom 
1.« 
I.I 
1.0 
I.I 
l.T 
I.» 
I.I 
I.* 
1.) I I 
I.I 
0.1 
O.T 
e.» 
«.I 
0.« 
«.I 

IISS 
TOTtl I I 

M ■»•Mums   »$ »ii. IT »in. sis. OIICNI, »ir.   uss, MI. «OOO 

itss        *o        *o       io        is        «o        «s      loo      in      no      in      no      in      IM      n«      no   TOMI 
i.* 
i.i 
2.0 
I.i 
I.I 
I.» 
1.1 
1.« 
I.I 
I.I I I 
0.0 
O.T I I 
e.o 
o.s 
0.« 
e.i 

nss 
totu I I I 
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TABLE XXVIII - contd. 

Ni nMcuvtiis   *i »n. ir mit. if«. NKNII ur.   mil «•?. MM 

ICH «0 M M tl W tl        IM        IM        II«        lit        IM        IM        IM        11*        !*•    tOIM. 
I.* 
t.i 
2.« 
I.« 
1.1 
I.* 
1.» 
I.« 
I.I 
1.2 
0.» 
e.r 
o.. 
0.« 
«.« 
0.1 

ins 
roiM 

HI   »M(U«llt     »i  VII,   n»  «III.   VIC.   MICNI,   til.     10M.   Ml.     lilt 

lilt *0 »0 M 11 «0 ft 10« 1*1 11*        lit        110 111 |M |)1 I««    TOUl 
i.« 
I.I 
1.0 
I.I 
I.T 
1.» 
1.« 
I.» 
.1 
Mill * 
O.i 
p.r i I 
o.» 
0.1 
0.« 
9.1 

litt 
'OTM I I I | • 

HI   KtlMUVIIIt     »1  »II.   0»  *l|t.   SCO.   OIKNI,   Ul.      1000,   Ml.   10 

mi        *o        »o        to        «*       «o        «i      io«      i«»       ii«      in      no      iti      IM      ii«      i««   roru 
I.* 
I.I 
1.0 
l.i 
1.1 
1.4 
I.I 
1.« 
1.1      I I 
I.I       I *        I II II 
0,1 
o.r i i * i , 
0.« 
<o 
0.« 
0.1 

Uli 
miu * I 10 1 1 || I« 

HI mtmiHW   vt »ii, ■» «iti. tis. oitCNt, ur.   I«M. Mr. 11000 

itit        »o        40 io        ii        «e        «i      loo       io*       no      il*      no      ll*      IN       ii*       1*0   roru 
»,♦ 
1.] 
1.0 
I.« 
1.1 
I.* 
1.5 
1.« 
I.) 
1.1 * I « I I 1 IT 
O.i 
o.r I I * 
o.» 
0.« 
0.« 
O.i 

KSt 
inru r i » it i i ll 
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TABLE XXVUI - contd. 

M UMUVHt    «t «ft. »T Hltl. II«. MKm. MT.    IM*. MB?. MM 

IIU *• M M M «• «•       IM        IM        IM        III        IM        IM       IM        III        IM    MTM. 
I.* 
1.1 
1.0 
I.I 
l.t 
1.» 
I.I 
I.* 
I.I I I 
1.1 * « 
•.I 
0.? 
e.» 
e.« 
o.« 
0.1 

Uli 
rotu i i 

Ml MMWiH    »I »it. IV «IM. Ml. MKM. »It.    |0M. Mt. 1MM 

llll *0 M M M M M       IM        101        110        III IM        III        IN        III        IM    tOTM. 
1.* 
1.1 
1.0 
I.I 
l.t 
1.1 
I.I 
1.« 
I.I 
I.I I I 
0.1 
O.t 1 I 
o.» 
0.1 
0.« 
0.1 

lilt 
totu « * 

M MMU«ni    *l »«.. If 0111. tl«.  MKOf. lit.    IMO. Mt. I00M 

IIU M M M 01 M M       IM        III        110        III 111        111       IM        III        1*0    tOtll 
1.« 
1.1 
1.1 
I.I 
l.t 
1.1 
I.I 
I.* 
I.I 
1.1 I I I t 
0.1 
O.t t I 
o.* 
0.1 
0.* 
0.1 

till 
totu III * 

HI HMIifflM    Vt Mt. IT Olli.  IM. MKMt. »If.    MM. Mt.    till 

till M M M 11 M «I        IM III III III III 111        IM III IM    tOf»t 
I.» 
l.t 
1.0 
I.I 
l.t 
1.» 
I.I 
1.» 1 I I 
I.I I I I 1 
1.1 I 1 I I 1 1 I II 
0.1 
O.t t I I I I 1 I 10 
o.» t t o 
0.1 I 1 
0.* 
0.1 

till 
t0t*t 2t*«l*lltl I« 
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1 

T A B L E XXVHI - con td . 

N l MANEOtftMS ¥<« m . *v M I S S . S K U . O E S C * T , A L T . 2 0 0 0 . - o f . ? o 0 0 0 

L i SS 6 0 6 0 nO *•> •to **5 I C O 1 0 » 

2 . 6 
2 . 2 
2.0 
I . A 
1 . 7 
1 . 6 
1 . 5 
1 . 6 2 1 
1 . 3 6 1 / 3 ; l 2 

1 . 2 17 1 1 3 1 •» s 1 1 5 5 2 

o . a 
0 . 7 9 4 2 1 a •» 5 a 3 1 

0 . 6 2 1 2 
0 . 5 
0 . 6 
0 . 2 

U i i 
1 0 1 Al 3 * 16 6 5 2 1 1 4 2 0 I 3 A •> 

Hi NAfttUVfcKS V ' VfcL . « * M I S S . SfcG. O E S C N T . A L T . ? U 0 0 . WOI 2 2 0 0 0 

L» SS <.0 6 0 HO #•> ' ' 0 9 5 1 0 0 ! 0 J 

2.4 
2 . 2 
2 . 0 
l . « 
1 . 7 
1 . 6 
1 . 5 
1 . 4 2 
1 . 3 6 2 4 I 1 I 

1 . 2 2* 15 5 0 5 7 7 6 2 1 
0 . 0 
0 . 7 13 2 2 5 9 7 6 4 2 2 

0 . 6 1 1 I 1 * 
0 . 5 1 
0 . 6 
0 . 2 

1 1 5 5 
TOTAL SO 2 0 7 9 1 6 15 1 6 1 1 4 6 

hi MANE UVEKS WS VEL . HV M | * S S c 0 . OESLNT AL 1 . 2 0 0 0 . MCI . 2 * 0 0 0 

t r 55 * 0 6 0 MO 6? *0 9 5 1 0 0 io-» 
2 . 6 

2 . 0 
1 . 6 
1 . 7 
1 . 6 

1 . 6 1 
1 . 3 2 1 1 I 
1 . 2 T 6 12 I 4 2 I 

0 . 7 2 4 6 1 1 
0 . 6 
0 . 5 1 
0 . 6 
0 . 2 

LESS 
TOTAL 12 1 1 19 2 6 2 : 1 I 

1 2 5 H O 1 3 5 1 * 0 TOTAL 

I 
1 6 

1 0 6 

1 5 
1 2 2 

7 1 
5 
1 

1 6 0 TOTAL 

1 
6 

J i 

1 5 

Hi MANMJVfcMS VS V E L . 4V M I S S . S t U . U t S C N l . A L T . 2000, H U T . 2 6 0 0 0 

I t S S * 0 6 0 8 0 «•» 'to 9 5 1 0 0 1 0 3 1 1 0 l i s 1 2 0 1 2 * 1 5 0 1 1 5 1 * 0 TOTAl 
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I 

TABLE XXVIII - contd. 

N/ •MNfimMS V K . w* M V . . «.•»,. i » S f N r , * 1 1 . "•'iwO. *«.T. fiyji.0 

l « S * *0 6C M- id 1 ( 0 !?•» 110 11* 120 125 110 135 140 TOTAL 
2 . 6 
2 .? 

I . H 
l . » 
1.6 

1 . 6 
1 . 3 I I I I 6 
1 . 2 3 o e> » I » I 21 
0 . * 
O.T I 1 * ? ? 1 I 13 
0 . 6 

0 . * 
0 . 2 

LISS 
IOIA1 

HI WANHlVf-MS VS V F l . HV - I S 5 . SPG. I'ESCNT. * t I • ?U00. WC.I. IOUOO 

t f S S * t 60 MO 10 «»S 100 ICS HO I I S 1*0 125 130 135 1*0 TOTAL 

2 . 2 
2 . 0 
l . " 
i . y 
1 . 6 
1 . 5 
1 . * 
1 . 3 
1 . 2 
0 . 8 
0 . t 
0 . 6 
C . 5 
0 . * 
0 . 2 

t t s s 
I Of AL 

*2 »AN€UV6HS VS V E l . BV * I S S . SfG. fiESCNT, ALT. * 0 0 0 . WGT. 20000 

lESV *0 60 no »s «»o *5 iro 10s n o 

*r «ANfcUV€MS vs VEL. BY MISS. SE(i. OfSC*Vv ALT. 5000. MOI. 22330 

LTSS *0 60 80 85 90 95 100 10* 110 115 120 125 130 131 160 TOTAL 

1 
* I I 

2 1 7 
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TABLE XXVIII - contd. 

HI   ■•■MIIVMS     »i   »It,   ««   «ISi.   \Et.   OUCHI,   »It.      *000,   HOI.   j^ron 

mi 40 »o        «o «^ »o        «i        loo       105       no       IM       wo       u<        IW       IM       l«o   ini»i 
J.» 
I.I 
1.0 
1.« 
i.» 
I.ft 
I.» 
I.» 
1.1 
I.» I       I 1       ' * 
0.» . 

O.ft 
0.» 
0.» 
0.2 

fOtftt t \ |4I II 

«I   ■MNtUVItt     »V   «II,   «»  «III.   «'<••   OISCNI,   ill.      %0C0,   »01.   /»300 

ins »o »o        »o »•» «o »i       IOO       ici       nr       in       we       wi        I to       lit       i*o   tomi 
*.» 
I.} 
I.D 
!>• 
I.' 
I.ft 
1.1 
1.« 
I.I 
t.r • i ? I « 
0.« 
o.r i i i i % 
O.ft 
0.1 
0.« 
O.I 

lilt 
ioi«i i r I ; i I i* 

HI ■«•Muvfai   «i »it. •» ■in. Mt, niicm, n>,   "»ooo. MI. IIOSO 

till »0 »0 «0 11 «0 ft« 100 101 110 111 I/O Wl 110 III 1*0     toui 
I.« 
I.I 
1.0 
l.i 
I.» 
I.ft 
I.ft 
1.« 
I,} I I 
i.; i i 
o.i 
o.r 
o.« 
o.i 
o.« 
0.1 

mi 
inifti i i / 

Kl ■»■Hu»!»!    »I »ii. m «ill.  HG.  iiitn»,  til.    nil,  »oi.  WOOD 

mi to »o        •" »^ «o «i       ioo        toi       no       in       wo       m       I to       m       ift«    IOKI 
i.ft 
i.l 
J.O 
l.ft 
I,» 
I.* 
1.1 
1.« 
I.l 
I.I I 1 
0.« 
•.I 
a.* 
o.i 
O.ft 
G.I 

iris 
■ DIM I I 

MX« *.l 0. 1,1 O.ft 0. 0. 0. 0.1 0. H. 0. C. 0. 0. 0. 0. ft.I 
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TABLE XXVIII - contd. 

K/    M«tillvt*',      v^   vvt .    nv    "IS^,    S'lf.    M'*l»»»    111.       IflOfl.    M>f.       I I \s 

i   ,s tu »o ao «s '0 »        |np        ins no       II<        i/o        w^        no        in        MO    mui 

i' • * 

/. 
1. ' 
I.' 
i.-. 
l.i 
I.« 
I.I I I 
i.; 
o.» 
o.- i i 
0.« 
J.> 
■I.» 

IllIU ' ' 

MNl I.» i'. 1.1 0. » 0.« I). 0. P. 0. 0. Li. 0. 0. 0. 0. 0.   * I.« 

•.(   •<mi>«t'^     «S   »II.   •<   «IIS.   Ml..   lll«<l<,   >ll.      1000.   ■61.   {0000 

t.H        4«        «o tt        »«        »o        i»       mo       to«       no      ii«       no ■     ii*       no       in       I«I   ini»i 
/.» 

I.» 
i.i 
1.1 
l.t 
i.« 
i.> 

o.« 
0.1 l 1 I ' 
0.» 
0.» 
0.« 
0./ 
im 

llllHl I I I ' 

■ ■Mt        w.o       ».I     li.i       >.i       >.»      ••«       «.o       l.'       "••       ü.        o.        o.        o.        c. a. o.       4*.i 

M ■««riKtas   «i »H< •» »ill. tr«. siitn*, tu.    looo. «.f. {{oao 

l»H «0 «0 00 It «0 «t 100 ins ||a IM 110 17« IN I«« 1*0     Kit« 

{.; 
i.o 
i.« 
I.I 
1.4 
I.« 
1.« 
I.I 
!.{ { I I I « 
u.« 
o.r i i i I 
o.« 

u.« 
a.} 

Hit 
ini«i I { i t t , 

ll»l I«.» {.«       10.1 *.• *.•       I«.I       II.T ».* «.{ 1,1 C.« 0. 1. 0. 0. 0.        10).I 

k{ "«Nuvm    »v »d. •» «itt. u«, ttttni, «n.    looo. net. {«oao 

i'»»        *o        *o IU        «i        »«        »«       IOO       io«       no      in       u«       ii«       no       n«       i«a   fuui 

;.'<■ 

i.i. 
l.< 
i.» 
1.« 
I.« 
1.4 
I.I I , 
l.{ I 
0.4 
o.r 
c.« 
j.t 
0.4 
U./ 

I'".'. 

H».        |4.i.       n.»       4.i       o.»       j.r       i.»       «.c       «.i       «.{ 
I 

o.       «I.I 
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TABLE XXVin - contd. 

M MMfuvnt   »» »H. IT nits. us. sri*OT. ur.   IMO. HCT,   mi 

litt 4« M M •* M ff       IM        1U        110        11»        110        1»        IM        llf        IM    TOTM. 
I.f 
l.t 
t.O 
I.I 
I.I 
l.f 
l.f 
I.* I 1 
I.I I I I 
l.t lilt 1 
0.1 
0.» I I « * I i II 
0.0 1 1 
0.1 I 1 
O.f 
0.1 

lilt 
lom i        i i        o        *        i        t t? 
riM o.t       I.I     If.f       l.t       I.I       T.I       1.«     II.I       T.O       o. o. o. o.        o. o. 0.       If.« 

nt UMiuvHt   »» »u. IT mit. til. triMT, ur.   IMO. MI. IMM 

lilt M M M II M ft        IM II» 110 llf ItO It»        IM II» IM    lOlli 
I.* 
t.t 
t.l 
I.I 
i.r 
I.* 
i.i 
I.* 
I.I   t       i       t   i i i 
l.t   i   t   i*   f   •   i   i  ii   *   t   t ii 
o.o 
0.1    *    1   to    I    f   II    *   to    I    I fl 
0.0 t     I     I     I     I 0 
0.1 
1.« 
o.t 

tilt 
I0IU     f    *    II    IT    II    I*    II   II    II    I     t ITO II 1* 1» II II 1 t 

11.1 »4.0 110.« 111.* «I.I tt.l *.* TIM   Ul.f  IT.I »T.t  M.I  ll.l   T*.l  III.* III.*  *l.l  tt.l   *.*   0.1   0.1   0.    1.    0.  HIT. f 

M MMiUVilt    »I «H. IT Hltt.  UO.   tTIMT,  MT.    IMO. MT.  ttOM 

LIU M M •• H M M        IM        III        110        III        IM        It»        IM        II»        1*0    TOMl 
I.* 
t.t 
t.O 
1.0 
I.T 
1.* 
I.I 
I.* I I 
1.1 I t t till 1 It 
l.t II * II If I* I* I* II f 0 I 1 l*f 
0.0 
O.T I t It 10 II 10 II 10 * I I M 
0.0 I I I I t I II 
0.1 1 I 
0.* 
o.t 

Hit 
I0IU 11 I It M M I* M t* I* II t t t*l 

TIM      III.I      fl.l    Til.»    IM.f    Itl.f    ll*.f    Ifl.*    IT*.I    II*.I     **.f      II.*        f.*        0.1        1. 0. 0.    Mtl.* 

M  «MOUVHt    Vt »il,  I» Hill.  IM.   tTIMT.  U.T.    tMf^  Ml.  t*OM 

lilt M M M It M fl        IM        10»        110 II» IM It»        IM II» 1*0    IOIU 
t.* 
t.t 
t.O 
I.I 
l.T 
I.* 
1.» 
I.* 1 I 
I.I I I * 
l.t t I I* I t * I I * I *t 
0.0 
0.1 I I I* I > I * I • I I M 
0.* I I 
0.1 I I 
0.* 
o.t 

iltt 
TOTU flltlllTftTI * M 

TIM     ii«.•   io«.I   »H.o    «f.»     if.f     ii.o    »o.i    »T.«     IT.«    i«.e      ».•      ».i      e.r      I.I      o.        o.    loot.* 
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TABLE XXVI11 - contd. 

HI HMtUVfU    11 »tl. IT Hltt.  lit.   itUO». HI.     »900, Ml.  IMOO 

lit» «O M N M «0 «t 10« 10» 110        II* 120        IK IM I»« l«0    ICfU. 
2.« 
2.2 
2.0 
I.* 
I.T 
I.» 
1.« 
I.« 
1.1 t I 2 
1.2 2              2              »             i            I             2             >             *              «             I             I II 
0.« 
O.T2t*)2t?212l H 
0.»                                                                 I                                               1 I 
0.»                                                                                                                                                                    I I 
0.* 
0.2 

11» 
roru. *)        12?**        ii 1**2 M 

II« Tk.O       M.2     «II.*       »1.0       M.I       2*.T       »».»       *l.*       >•.»       2*.2 ».» 1.2 0. 0. 0. 0.       (««.2 

Ml  HMIUVIIS    V«  «II.  tt alts.  tit.   tlitO«, »It.     2000.   KOI.  2(000 

litt «0 »0 10 •* «0 «* 100 10* 110 II* 120 12* IM It* U»    IOIM. 
2.* 
2.1 
2.0 
I.I 
I.T 
I.I 
I.* 
I.» 
I.) II I 
I.I « t I I I I 2 * I >» 
0.1 
0.12 »2**2T> 1» 
0.» I I 2 
I.* 
».« 
0.2 

litt 
ICtll I I* I 12 It 1 * II 2 Tl 

MMI ♦*.»       **.*     2*1.1       TO.2       **.<       ♦♦.»       I*.I       II.*        I«.I T.I 2.1 O.T 0. 0. 0. 0.       »It.* 

1*        1 12 II 1             *           II             2 

2*1.1       TO.2 **.« **.» M.I       II.*       10.J         T.I 

«ll. IT am. tl6. tll»0», III.     JOOO.   Ml.   10000 

M          IS It «0 «*         100         II*        II« 

hi  ■MRUVIIS 

lilt *• M 10 It 10 ** 10« I«* II« II* 120 121 IM tl* 
2.* 
2.2 
2.0 
1.1 
I.I 
I.* 
I.* 
I.* 
l.t 2 2 
l.t I > 2 2 I > I I* 
«.I 
O.T t I 1*21 II 
0.» 
«.* 
0.* 
1.2 

litt 
101*1 I I * 2 2 2 * I * II 

ll«l 11.0 1.1       »T.»       11,1       12.t       II.T       1*.*       2*.»       Il.T I.* I.I «.* 0. 0. 0. 0.       I«?.I 

MI mtmuim   «t «ii. i* »m. tu. tu»»», in.   too«, MCI.   utt 

litt «0 10 M I* «0 «* 100 101 110 II* 120 12* IM lit 1*0     IOTII 
2.« 
2.2 
2.0 
1.1 
1.1 
1.1 
1.* 
1.« 
I.» 
1.2 1 I 
0.1 
O.T II I 
0.» I I 
0.1 
0.* 
1.2 

litt 
IOIM. 112 * 

nm        o.        c.i      ».»      2.>      l.i      t.i      o.i      e.»      l.t      o.«      o.        o.        o.        o.        o.        «.      u.i 
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I 
TABLE XXVIII - contd. 

M NMtuvnt   1% in. •» ait», sic. srcAOT. ui.   «eooi ncr. xoeoe 

nit        *e       »e        M        tt        «•       «i      lee      10»      no      m      120      u»      IM      I>»      I*O   ioi»t 
I.* 
1.1 
2.0 
i.« 
l.T 
I.* 
I.* 
1.« 
l.t 
1.1 * I t « 1 « I ts 
0.0 
•.Til «IT» II 
0.4 II I 
0.» 
0.4 
0.2 

111» 
TOt «I I 4 1 « I II 10 I 40 

fINC ».»       14.4     III.«       »f.T       40.0       Tl.«       0».«       •i.4       47.2       21.) l.i 0.2 0. 0. 0. 0.        »12.* 

! 
HI MNIUVIkS    »$ »ft.   IT  mtl.   U6.   StMO»,  «IT.     »000.   MCI.  22000 

litt 40 40 00 •» «0 »» 100 10» 110 It» IIO IT» IN ll» I40     TOf«l 
2.4 
2.2 
2.0 
1.0 
l.T 
1.4 
I.» 
1.4 II 2 
t.l I I I ) 
1.2 4 T t 10 10 I 2 > 1 4T 
O.t 
O.T 4 * 4 » T I I » I 42 
0.4 I I I I I » 
0.» . 0.4 
0.2 

lit» 
fOI»l « I» 12 14 20 4 4 II 4 «« 

flKf 11.4       14.0     2*4.4     110.»     111.2     I4|.»     III.I       «0.4       41.4       20.1 I.I 0.4 0. 0. 0. 0.        ««7.4 

M  HtlKUVIIt     »t  Ml.   0*  Mitt.   it».   tT|40T,  4Lf.     «000.   «ST.   14000 

U»S 40 40 00 0» «0 «> 100 IOS 110 II» WO 12« 1M II« 140     fOUl 
2.4 
2.2 
2.0 
I.« 
l.T 
1.4 
1.« 
1.4 
1.» I I I I 
1.2 »12 12 11 I« 
0.0 
O.T * I I 4 2 I« 
0.4 I 1 
0.« 
0.4 
0.2 

Itti 
I0J41 II T * 10 4 I I 41 

ll"l 10.«       »0.1     2TI.0       41.0       2«.4       24.»       14.0       4|.4       21.t «.4 0,4 0.1 0. 0. 0. 0.        »44.« 

hi   MttttfViM     »S   »II.   •»   Ollt.   tfS.   Sf»«0»,   »It,     »000.   »61.   24000 

lilt 40 «0 »0 I» «0 «» 100 10» 110 II» 120 II« 110 II« ItO      TOUL 
2.4 
i., 
2.0 
I.« 
I.I 
1.4 
I.» 
1.4 
1.1 I I 
1.2 I I I 2 I I 1 12 
0.« 
O.T 1 2 I 2 I I t 
0.4 I I 
0.» 
0.4 
0.2 

litt 
10141 2 » »* 1 I I I 22 

MM IT.t       14.0     114,1       41.2       44.2       20.«      24.4       21.« 4.» I,« 0. C. 0, 0. 0, 0.        441.1 
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TABLE XXVIU - contd. 

M ■*Ntu«iis   vs vti. IT HISS. set. irtMrr. u.r.   »ooo, aei. IMM 

IIM        *o       »o       M       •>       «e       »»      lee     lei      ue      m      IM      it*      IM     IM      IM   torn 
i.i 
i.e 
i.e 
l.T 
1.4 
I.* 
I.* 
1.1 
l.I I I I * 
I.I 
l.T I I 
I.e 
I.* 
l.« 
I.I 

iftt 
TOTM. Ill f 

iiMt        i.«      i.i   ue.e    i«.e      ».»      o.»      I.I      t.«     ?•«      I.I      e.e      i.        e.        i.       e.       i.     IM.» 

M  MMUVitt    »t »H. IT Hill.  IK.   ITiMT.  »It.     MM.  MT.  IHM 

IIU M M M 11 M M IM        1*1        III        III III III IM        III IM    TOTU 
I.* 
I.I 
I.I 
i.e 
l.T 
i.» 
i.« 
i.« 
i.i 
I.I i i 
I.I 
l.T 
I.» 
I.* 
I.« 
I.I 

lilt 
TOTM. I I 

UM        i.       e.       e.«    I*.T      *.«      i.       i.        i.       I.       *.       *.        i.       i.       i.       i.       *.      i*.* 

TABLE XXIX 
MANEUVER n, VERSUS u BY MISSION SEGMENT 

BY ALTITUDE BY Cj/a 

tU MWiwHt    «I    mi   IT am. Ml. tKIHT, U.T.    lit*, tl/»    CM 

iiti    e.M     I.I*    i.ii    e.H    «.II    e.t*    e.ie     e.n   TOTM. 
I.* 
l.I 
i.e 
i.e 
l.T 
i.» 
I.* 
1.« 
I.I i I 
l.I I i I * 
e.e 
e.T i i 
e.e 
e.i 
•.* 
e.i 

mi 
TOTM. I I I I * 

III HMiUVHI    »I    «u    e* ■it».   MS.  *KCM    »t».     leM.  CT/J    e.M 

iftt    o.oo    i.e*    i.ie    e.n    e.M    e.i*    e.M    e.n   tot«. 
I.* 
I.I 
i.e 
i.e 
l.T 
i.* 
i.i 
i.« 
I.I 
I.I i i i »tl i* 
e.e 
e.T ;        i * 
e.e 
e.t 
o.« 
e.i 

ti»» 
ictM iii ie        * i ii 
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I.* 
i.t 
1.0 
I.t 
I.t 
1.» 
1.« 
1.« 
1.» 
I.t 
e.t 
».» 
s.» 
•.« 
e.« 
•.1 

Hit 
101*1 

TABLE XXIX - contd. 

W   MMfUVili    ¥1    DU    •« DIM.   UC.   4KHT.   »IT.     |«M.  CT/I    «.11 

IMS      0.00      0.01      0.10      O.lt       0.M       0.10      O.M      O.M    TOTM 

1.« 
I.I 
1.0 
1.0 
1,1 
I.* 
1.1 
I.* 
I.I 
I.I 
o.o 
O.f 
0.» 
0.1 
0.« 
0.1 

III» 
101« 

HI MWWIU   »»   mi  t* mu. IM. «Klar. Mt.   1000. cf/t   o.n 

till      0.00      I.Of      0.10      0.1*      0.10      0.1«      O.M      O.lt    101*1 

III  MAMUVlti    »I    HU    OT mtl.   IM.   ttCiMf.  *i>.     I0M.  CT/1    O.M 

lilt      O.M      0.01      0.10      0.1*       0.10      O.lt      O.M      O.lt    TOfti 
I.* 
I.I 
I.t 
I.I 
I.T 
I.t 
I.t                                            II I 
1.«                                              I I 
I.I I                 I        t        I II 
I.I I             I             *             •           IT            IT I                                         Tl 
0.1 
O.T I                              I            11             I« ♦» 
O.t 111 t 
i.i 
0.« 
0.1 
llli 

IOf*i I * * U M «I I IM 

Kl   «MtUVtM     »I     *V     OT  Dill.   IM.   *KINT,   UT.     lOMi   CT/I     O.ll 

llll O.M O.lt 0.10 0.11 O.M 0.11 0.11 O.lt TOTU 
I.* 
I.t 
1.0 
I.I 
I.T 
1.» 
I.t 
I.* 
I.I llll * 
I.I I I * t M t I Tl 
0.0 
O.T > t 10 * II 
O.t I I 
O.t I I 
I.* 
0.1 

lilt 
fOTM I I I I* tl IT I 101 
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TABLE XXIX - contd. 

*l NMIUVCHt «s   mi •V  Ritt. tie. tSCIHI 

IIU 0.' to    e.«i 0.10 O.lf 0.20 

i          i i > 
> 1 

tin 
TOfM. i          i »■ ♦ 

»ir.   tooo. CT/s   o.tt 

0.»      0.M       0.1S    TOIM. 

J 10 

I f 

u 

HI MMtUVfli    »J    mi    •» Hltt.   »It.  «Kim.  M.I.    MOO.  Cf/(    0.11 

lit» 0.00 0.0* 0.10 0.1« 0.2» 0.21 0.10 0.1« tOTM. 
2.« 
2.2 
2.S 
I.I 
1.1 
1.4 
I.» 
I.« 
I.i 
1.2 * > T 
0.1 
o.r i * « 
o.t 
o.» 
o.* 
0.2 

II» 
rotu « T 12 

M *Miu«i*t   it   ■«   •» mil. u«. 4KINT. «it.   «ooo. et/»   e.it 

II»»      (..00      0.0«      O.tO       0.1«      0.20      0.2*      O.K       0.1«     tnl« 
2.« 
t.l 
2.0 
I.I 
I.T 
I.» 
I.« 
1.« 
I.) 
1.2 
0.« 
0.» I I 
0.« 
o.« 
0.« 
0.2 

II»» 
torn i i 

NI   MIHIWIII»     «»     DU     I«  «It». .»10.   HMUM.   til.     1000.   CT/t     0.0« 

Hi» «.00 0.0« O.lo 0.1» 0.20 0.2« 0.10 0.1« I0IM. 
2.* 
2.1 
2.0 
I.I 
I.T 
I.» 
I.« 
I.* 
I.I 
1.2 I 2 I 
0.1 
I.I 
;.» 
*.« 
0.« 
0.2 

II»» 
lOfU I I I 
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I 
I 3 1 

1 1 t 1 ) I 10 W 21 » 
1 « 11 5 
1 

IfSi 
fOfU * 1 16 >» *> u 

TABLE XXIX - contd. 

Ht   MANEUVfllS    VS    MU    •»  MltS.   SEG.   ll4NUvrt,   «If.     2000,  CI/S    0.0* 

lits     o.oo    O.OJ    o.io     o.l«     o.jo     o.li    o.io    0.15   rum 

i 
z 
J 

12 
»7 

!» 
2 

111 

Ni •UNCUVHS   »s   NU   IT mis. «et. iuNuy*, «LT.    2000. ct/s   0.12 

IISI       0.00      0.01       0.10       O.lt       0.20       0.25       0.50      0.55     rot4l 
2.« 
2.2 
2.S 
I.I 
I.I 
I.» 
1.5 
1.« 2 * t 
1.1 12 2 5 
1.2 1 * I« « I i« 
O.S 
a.T 1 • t 1 )• 
0.» 12 2 5 
0.5 
0.« 
0.2 

Itil 
»Olli 2 10 >♦ 20 2 *• 

HI   »tmiMtti    »5    HU    IV  «ISS.   SfG.   MANUM.   Uf.     2000.  Cf/t     0.15 

KSS 0.00 0.05 0.10 0.15 0.20 0.25 0.10 0.}5 IUT«l 
I.« 
2.2 
2.0 
l.t 
1.2 
1.* 
1.5 
1.« 
I.I 
1.1 
0.0 
0.» 
».* 
0.« 1 I 
0.« 
0.2 

litt 
IOIM. 1 I 

Nl   lUNfimiS     »S     »0     •»  «ISt.   S(b.   HtMUV«.   Ul.      5000,   Cf/t     0.0« 

II» 0.00 0.05 O.IO 0.15 0.20 0.25 O.IO 0.15 11)141 
2.« 
2.2 
2.0 
l.i 
I.» 
I.» 
1.5 
1.« 
1.1 
1.2 
0.0 
o.r I I 
o.« 
0.5 
0.« 
0.2 

Hit 
IOIU I I 
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TABLE XXIX - contd. 

HI   «M(UVI«S     VS     NU    •« NIIS.   tfS.   WUMM.   »If.     »000.   CT/i    0.11 

IKS       0.00       0.0«      0.10      O.tS      O.tO      0.21      0.10      O.tS    TOTM. 
I.* 
i.l 
1.0 
US 
l.T 
I.* 
US 
l.« 
l.S 
I.I 1        * * 
o.t 
O.T III S 
0.0 
o.s 
0.« 
O.I 

IISS 
rOTM. IIS « 

MI   MMftwIlS     «S     NU    IT NISS.   SIC.   OtKNT,   «IT.     IISS.   CT/S    0.0« 

LISS      0.00      0.0»     0.10      O.IS      0.10      O.IS      o.to      o.ss    Tom 
1.« 
I.t 
1.0 
I.l 
i.r 
1.4 
l.S 
i.« 
i.l i i 
i.l i i 
0.1 
O.T I I 
0.» 
o.s 
0.« 
O.I 

HIS 
TOTM. 1 I s 

HI   HMIUVtIS     VJ     NU    IT  «US.   $10.   OISCNT,   »If.     IISS.   CT/S     O.tl 

iiss     o.oo     o.os    e.io    o.is    o.ie     o.is     o.so     o.ss   torn 
I.* 
i.l 
1.0 
I.l 
l.r 
l.* 
l.S 
i.« 
l.S 
I.l I I 
0.1 
O.T 
0.» 
O.S 
0.« 
O.I 

IISS 
TOTM. I I 

»I   HINfuVllS     VS     NU    IT NISS.   SI«.   OfSCNd   »I».      1000.   Cf/S     0.0« 

LfSS        0.00       O.OS       0.10       O.IS       0.10       O.IS       0.10       O.SS     IOI«l 
1.* 
1.2 
t.u 
l.t 
i.l 
I.* 
l.S 
1.« 
i.l I 1 
I.l * I 2 II I SO 
0.1 
O.T 1*11 10 
0.« 
o.s 
0.» 
9.1 

liSI 
lOfM. I 4 S * I» « «I 
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TABLE XXIX - contd. 

HI  KMCUvm     »$     DU     tl  MISS.   SC«.   OliCHI,   «It.     1000.   CT/S    0.11 

IKS      0.00      0.0*      0.10      O.IS       0.10      0.1S      O.tO      O.Sf    TOIdl 
1.4 
I.I 
1.0 
l.i 
1.» 
>.» 
I.* 
1.« 
1.»        I I 
i.t        ; * i ) i ii 
e.« 
e.r i i * 
o.» 
t.i 
o.« 
0.2 

IISS 
IOTM. 1 T t ) I I* 

Ht   NMtuViKS     »S     *U     tt  MISS.   SIS.   OIKMT,   «It.     1000,   Ct/S     O.IS 

Ifii      0.00      0.0»      0.10       O.IS       0,10      O.IS      O.JO      O.IS    tot«i 
I.« 
l.l 
2.C 
I.a 
i.r 
1.» 
I.S 
I.* 
I.I 
1.2 I I 
0.* 
O.T 
0.« 
o.s 
0.« 
0.2 

liSS 
101*1 I I 

HI   IUNIU»i«l     »S     MU     tl  MISS.   SIS.   OlSCNt,   «II,     1000,   Ct/S     0,0« 

lilt      COO       0,0S       0.10       O.IS       0.20       0.2S      0.10       O.IS     101*1 

f 
22 

It» 

III 
»f 

2 

1 1 1 1 
1 s I « S 
1 22 12 10 »» 
1 10 S 1* ♦ 2 

• 1 1 I 
t 1 

liSS 
101*1 • *t 21 »2 111 II* 

Mi   MUKUVf«!     V*     «u     tl  MISS.   SIC,   OfSCNt,   «It.     2000,   Ct/S     0.12 

KSS COO CO- 0,10 O.IS 0.20 0,2S 0,10 O.IS totii 
2,* 
2.2 
2.0 
I.« 
1.1 
1.* 
I.S 
1.* 1 2 I 
1.1 t « I * * I 21 
1.2 « I* II 2* »0 21 * 1*1 
0.» 
O.t i S II 2t IS 1 M 
0.4 111 I 
O.S 112 
0.* 
0.2 

IfSS 
tOt*l * II 22 *0 «I *l 10 2** 
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Hi   HUgUVC«*     »$    NU    •*  KISS.   VIC.   DIKOI.   »If.     J0O0.   CT/S    O.U 

Ltss     o.eo    o.o»    o.io    o.n     e.io     o.it     O.M    O.»   TOTM. 
2.« 
1,1 
t.e 
1.» 
l.T 
I.» 
1.« 
1.« 
i.> i        *        a » 
Ut 1 1 i U « I I >l 

9.» I 1 ♦ T 1 I» 
0.4 I I 
o.s 
0.« 
0.2 

UM 
torn i > t       i)        w        it i »5 

Mt   HtNIUVIItt     «t    »U    IT «lit.   Sit.   MSCNt.   »It.     »000.   CT/t    0.0« 

II«       0.00       0.01      0.10       0.1«       0.20       0.2»       O.IO       O.tl     101*1 
2.« 
2.2 
2.0 
1.1 
i.» 
1.» 
I.» 
1.« 
I.« 
1.2 112 * 
O.i 
0.» 12 « 
0.4 I I 
0.« 
0.« 
0.2 
litt 

tOfM. I » 4 10 

«I   NINIUVt*»     »i    NU    it  Kl»».   »IS.   DftCNI.   411.     »000.   (.lit    0.11 

li»t       0.00       0.0«       0.10       0.1»       0.20       0.2«       O.IO       O.I»     fOI4l 
2.* 
2.2 
2.0 
1.0 
I.» 
1.4 
I.» 
1.4 
1.1 1 II I 
l.t I 1 4 « 4 2i 
••• 
0.» 2 2 10 I I« 
0.4 
0.» I I 
0.4 
O.I 

lilt 
tOf»l I I » « 21 * *2 

«I   M4NIUVII(     V»    HU    IT  »Iti.   ICO.   OliCHT,   »II.      «000.   Ct/i    O.lt 

III» 0.00 0.0« 0.10 P.I« 0.20 0.2« 0.10 0.11 T0I41 
2.4 
2.2 
2.0 
I.* 
1.1 
1.4 
I.« 
1.4 
1.1 I I 
1.2 14 2 > 
0.0 
0.? II ♦ 
0.4 
0.« 
0.4 
0.2 

litt 
I0T4L I 2 12 12 
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TABLE XXIX - contd. 

;.♦ 
1.1 
i.a 
l.l 
1.7 
I.« 
1.5 
1.« 
1.) 
l.l 
0.» 
».I 
0.» 
II.i 
0." 
0.1 

IfSS 
I 01 »I 

ins 

U   MMfJ»»S     VS     DU     »T  HISS.   SfC.   STEM)*,   «lt.     li%i,   CT/S     0.0« 

Uli       COO       O.OS       0.10       0.15      0.10      0.25       0.10       O.I»     TOftl 

1,1 *.5 0.5 ?.l 0.« 

NMklUVCM     VS     «0     St  «ISS.   SEC.   STItDV.   »It.     1000.   Cl/S     0.0« 

ICSS       0.00       0.05        0.10       0.15       O.JO       0.25       0.10       0.15     tnl»l 
J.« 
l.l 
1.0 
l.l 
1.1 
1.6 
1.5 
I.» 
1.) 
I.I 
0.« 
O.T 
0.6 
O.i 
0.» 
a.! 

KIS 
turn 

ii«f 1.5     n.5     ?•».» 

I * 5 

I.I     2i.«     51.0      r.i 

15 

1M.0 

I.» 
!.l 
Ku 
l.l 
I.» 
1.6 
1.5 
1.6 
1.) 
l.l 
0.1 
O.f 
0.6 
0.5 
0.6 
o.; 

ll'.S 
tutti 

Hui 

«oituvris   vs   «u   f ■iss. sec. SIMDT, nt.    1000. cr/s   o.w 

1ISS       0.00       0.05        0.10       0.15       O.JO      O.li       0.10       0.15     tctll 

/>,!• 10. I l.l       K.O       J).l 1.« 

J 

»I.» 

J.« 
J.i 
i.l, 
i.a 
1.7 
1.6 
1.5 
1.6 
I.) 
l.l 
II,* 
O.I 
0.6 
0.5 
0.6 
O.i 

(155 
lulti 

t l»l 

««»l»(jvt«5     «5     HU     H»   »ISS.   StO.   StflOT,   611.     jooo,   cr/s     0.0« 

1>5S        J.Ou        0.05        0,10        0.15        O.tO       0.J5        0.10        0.15      f()t6l 

J5 
I 

•0 
10 
I 

I 15 1 It ii       I6i        i* 

H.I    m.r     »?.«    I«I.?   tir.i   III.I   ui.i 

I 

0.0 

I 
.6 

166 

1 J5 
11 
I 

»15 

lti*.i 
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TABLE XXIX - contd. 

M ««NfUVfl] vs mi •»   ■IIS . lie. ITflOT, «If. 

UM 0. 00 0.01 0.10 O.IS 0.10 0.21 
1.4 
1.1 
J.O 
l.l 
l.J 
1.» 
l.S 
1.« 1 1 
1.» t 1 I 1 1 
l.l 1 II 1 10 !♦ «1 10 
0.1 
O.T I I 1 ? 11 14 II 
0.» * 1 
0.1 1 1 
0.« 
0.1 

Hit 
101 »I T 11 1 IT III 111 1« 

flN( «l.l i«) .0 1*.* «Tl.» i««T.e Tll.l lll.l 

HI HMKUVERi »s ■u •T   HISS .   SEC. STIIOT, III. 

IfSS 0. 00 0.01 0.10 0.11 0.10 0.11 
1.« 
1.1 
2.0 
l.i 
l.t 
l.t 
l.J 
1.« 
1.) 1 1 
1.1 1 1 « 11 I 
0.1 
0.7 1 1 1 11 I 
0.* 1 
O.t 
0.« 
0.1 

litS 
IOTU 1 I 1 11 *« IT 

M« i.t 11 .1 10.1 ?••• nr.i 110.1 %l.l 

000,  Cl/S     0.12 

0.10       0.11     TOTM. 

2 
II 

141 

1*1 
II 

2 

II* 

0.1 0.     1211.T 

2000.  Cl/t    0.1« 

o.io     e.ii   TOTM. 

i 
*i 

*i 
i 

14 

r*2.4 

Nt  NINfUVIIt     Vt     NU    IT  Mill.   SEG.   STE4DT,  UT.     1000,   CT/S     0.0« 

LESS       0.00       0.01       0.10       0.11       0.10      0.11       0.10       0.11     T0I4L 
1.« 
1.1 
2.0 
l.l 
I.T 
1.4 
l.S 
I.« 
l.l 
l.'2 2 T I 10 
0.1 
O.t 114 • 
0.4 2 2 
0.1 
0.« 
0.1 

LESS 
rom i i        ii i 20 

TIM 0. 0.1 0.1        14.2       10.«     104.1       SO.l 0. 0.        211.1 

Nl   MNEUTEDS     «S     HU     IT   HISS.   SE&.   STE40T,  III.     1000.   Cl/S     0.12 

IISS      0.00      0.01       0.10       0.11       0.10      0.11      0.10      0.11     torn 
1.* 
1.2 
l.n 
l.i 
l.l 
1.4 
l.l 
1.« Ill 
l.l III 4 
1.1 I 2* *1 14 14 
0.1 
0.1 1 21 *4 II T« 
0.4 1 1 T 
0.1 
0.4 
0.1 

IESS 
TOUl 1 *• *« II 110 

TIME 1.1       21.1       11.4     1«4.*     711.0     171.0     lll.l 0. 0.     1011.1 
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Table XXIX - contd. 

M mtmmins   «I   mi   »r «lit. He. STIMT. HI.   t«Mt cr/(   t.lt 

utt     e.ee    e.ti    •.!•    «.t»    o.to    ••»»     «.»o    •.»»   raru 
1.4 
a.t 
i.o 
i.* 
I.T 
I.. 
I.t 
1.« 
i.l I I 
l.t * * t 11 •.( 
• •» I « * 
•.♦ I I 
•.I 
•.4 
1.1 

Ittf 
tOTM, • I« t n 

nat       «.        t.t      1.9    M.i   MI.»   i4i.f    IT.I      e.        o.    «•».* 

TABLE XXX 
MANEUVER n, VERSUS u BY MISSION SEGMENT 

N NMtiwtat   vi   <m   •» «in. IM. «Kiai 

mi      e.M     •••»     «.10     1.11     0.H     •.!»      ».M      0.»»    fOfH 
1.4 
1.1 
t.e 
I.« 
t.» 
1.4 
I.l i 1 
1.4 t 
I.l 1 1 i t 1 
l.t 1 IT 11 14 44 •4 4 •.« 
•.» 1 1 It M II 1 
•.4 1 t 1 
••1 1 
•.4 
•.t 

ttll 
rofu I I« It N I4T TT • 

N ■tMWVMI     «1 Ml §» Mill. Ml. UMMI 

Itll e.M e.ei e.ie 1.11 e.te e.tt 
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Tdble XXXI -  conli! 

Mt   DMfUVMS     »S   »El.   %1  KISS.   SC(.   iUtOl 

IFS$ «0 M 10 ft <0 

1 2 1 1 » 10 1 « « « I S > 1 
t» 13 • » M *i M »T «1 >* It > i 1 

I* » •I 11 «1 »J JO M »» 11 i J 
I ( i » * 5 1 1 
1 I 1 1 

lOTU »1 It l»I 10« «4 12* 11« 10« •! «i 1> » ; 

lint       •««.!     ««O.t   >«1*.*     «0».0     41«.*    Mt.l     Tlt.O     m.7     ♦«».»     116.2       ♦»,]       )«« 1.2 

1«0     TOItL 

7 
«1 

»»» 
»ir 

IT 
♦ 

«>M.« 

TABLK XXXII 
MANEUVER nz VERSUSu 

MI ««Ntuvus   »$   <u    cowrosix 

Hit       U.00       0.05       0.10       O.M        0.20 0.2«       0.10       0.15     TüOl 

1 1 
2 2 ♦ 

2 « 1 1 11 • 2 12 
4 20 7 IS t» 1« • 1 lit 

17 •• 5* 122 «II WJ • « 1 UM 

7 1« 1» »7 2« 7 14« «7 7»J 
• 1 « 20 ?» 4 72 
1 1 2 « 2 11 

12 Ul 211 

TABLE XXXIII 
MANEUVER nz VERSUS AIRSPEnn 

M  WMfUVHS     »S   Iff IOC ITT     CUKHISIIf 

HIS «0 40 00 •« 

li 
TOT 

1 1 I 
7 ) • i 1 1 1 1 

12 * It 11 « * ■• » 
Itl «7 170 104 «* 10* •* 77 »» 10 1 1 

4« 17 104 74 «1 • * • 0 i* «1 1* • 
» 1 11 * « 12 7 1 1 
2 1 I 2 1 1 

'2 
111 

1141 

7«:> 
72 
11 

211 

109 



ia-iUu^iiio^J   _ 
>;run!v Classification 

DOCUMENT COKTROL DATA • R&D 

1    O^iGtNA'IN G i.rT.v/lrv   *Con>.>rmtf  •l.*hlif 

I' .•chnohiL'y Int .»ruf. nt I'd 

Hayton,   Ohii 

Unclassificd  
i2»   aHouP 

I N / A 
j  IEPOR- TITLE 

FLIC,!!'- I.OAI'S I.WF.MKiAT'OX OK CARCIO ANH TRANSPORT C H-47A 
HExJCOPIKR.S OPEFA ■ 1 M. : !?. HOUFHCAST ASIA 

*    OCSC^lPTivC   NOTfS    Ivt*   >l import and tn(.fw*iv«  .(«f#,J 

h i nnl   I oi hn: caj   R »o. > rj  
l    *UTNO**^J rLaal name   hfl nmmt    'rriLa.'.) 

Ciifs^K-r,   F .   J i«i [)1 
Brau.',.   Joseph  P 

t    •• PO K"   tl« TF 

Ap' a  I'lbH 
g«     CONTHAC*   OH   a^AMT   SO 

D.\ 44-177-AXiC- '-• '   V 

Tns;   IFU1- <": \ ' 4   "7 

?•      TOrA^NO     OF    P A ft», ( 7b   NO   or M|Pt 

 4 
la   OP*) I«»*ATO vi nrrnMr Nuwsc^fSj 

ry-AAX LARS Technical  Ri-port ng-Z 

il    OTMta ■■POUT   MiXII  Mnr oIA«   .lunOara «iar m» fca «aal«l*tf 
#»<•  fVpOffJ 

10    A V* <L «IlLITY   LIMIT» fON   S-lt   Cf.» 

I'.T.S fkuunii 'ii has  i'ji.--\ .ipi-■"■ni'fl t') r pahlii    rt'ie-iso anfi   •..ilc 
its dirft r:b,:i ,oii   u-  'üil i :oi'i ■'. 

11   fUPPLCMINTAMT SOTII II   SPONiCHiMO MILITARY ACTIVITY 

I S Army  Avi.-iion Materiel  Laborntoncs 
'■" irt  Lusti s,   Vi ru iiüa 

II    »S^TdACT 
.'"r';iv, a  bt riu'ura!  •!i,;nt loads prorian   o:i tour ("H-47A cargo and 

transport hflicojit era,   <!is   7'   hour:- nf valid nu'lt.cKi a.,iT fhght data wore 

ri-'corrifil as the hilwi ptc-.'s op«'rat»d from air 'D.-.SCS in .S.irthf. st .\sia      Data 

v.'Tc proti-osffj  aiui nnaly/.i'd  accordiiii! to lour CUSIMHI  flitihl  phase»,   !crrii,'f! 

nis sinn sriMmnt ;•      'Ii laki'.Jtf  mri accent;   'i1 IP.-m-J . <■ r.   (<) descent,   flart-,   and 

landing;  and (41  sti ady  btat.'.      Hata are present ei* in the form of time antl   oc- 

currepcr taiilis,   hisu>i;raii -..   and excredanci   .U-WN      These data indicate the 

lime sp< nt   in the misbii n seiitnonls and pararneter   ranjje»;   the nutiioer of peak 

parameter    ,•,'. ub nccui rinu  in the ranges ol the iiiven parameter,   duriiiL; each 

of the missi'in scKniont«;,   ;uid in ;he ranjes of on     or more  related parameters: 

and the 'ifie to  ri.'acfi nr e\i   •«•(! iiiveti maneuver and yust  norm il load factors. 
Thi   lari;**st  nornial  load  'actor was     .MÜS,   whn h nrcurred at   i ''^-kno'  airspeed 

and with a .'.', lllO-pound  Biubu veiyht       In contrast   tn a co-icurrent  bt tidy of 

armed i ! I -4 . ',':   "■-    s • . ci - it v vis ii i "St 1 v unil»- r ma neu v. < r MIL conditions,   the 

rargo and i 'a -Kspo r'   >   !I-t7A ^  sot n; over oS perronl of their imie in the ste.Tily- 
Sta* f   nil sy'i.ti   y > ^n   enl . 

DD /?^ 1473 iclasci   led 
Secur ty CUuificabon 



Unclassified 
Security ClMitftcrtioo 

KEY WONOI 

CH-47A 
helicopter operations 
aircraft structures 
operational airloads 
ca'go and transport operations 
multichannel data 

INSTRUCTIOI« 

1.   ORIGINATING ACTIVITY    Emw the nun« and «Mr*** 
of lh* rontractot. •ubconlrnctor, (ram**, Oapartmant of Da- 
fanaa activity or other organitation fcoiporafa author) laaulnc 
lha rapon. 

2a    REPORT SECUHTV CLASSIFICATION;    Entar tha ovar- 
all Mruruy claaaificalton of lha rapon.   Indicata whathar 
"Raatnctad Data" la IncludaA   Markup ia to ba In accord' 
anca with appropnata aacurlty ratulatfona. 

2b.   GROUP:   Automatic dowi^radlng it apaciflad in DoD Di- 
racliva S200.10 and Armed Forcaa Induatnal Manual.   Entar 
the group number.    Alao, whan applicable, thow that optional 
marktnfi have been uaad for Group 3 and Gfoup 4 aa author- 
■tad. 

1.   REPORT TITLE:    Enter the complete report title In all 
rapl'al lettera.   Titlea in all caaea ahould he unrlaaalfied. 
U a meaning'ul tula cannot be aalected without claaailic*- 
tun, ahow title claaaiflcation in all capitala in parenlheeia 
immediately foltowinf the title. 

4    DESCRIPTIVE NOTES:   If appropriate, enter the I nir of 
report, e.g., interim, prograaa, aummary, annual, ot final. 
Give the incluaiva datea whan a apecifu reporting period ia 
covered. 

5.   AUTIIUK(S)     Enter the naatelB) of aulhoKa) aa ahown on 
or in the report.   F.mei laat name, fuel name, middle initial. 
If xilitary, ahow rank en.i branch of service.   The name of 
the principal • ithor ia an abaolute minimum requireaient. 

b.   REPORT DATL.    Enter the date of (he report aa day. 
month, year, or month, year.   I' .nore than one Hate appeara 
on the report, uaa data of publication. 

7a    TOTAL NUMBER OF PAGES    The total page count 
ahould follow normal pagination ptocedurea. i.e.. enter the 
number of pagea containing information. 

7»     NUMbER OF REFERENCED    Enter the total number of 
referencea cited in the report. 

■ a    CONTRACT OR GRANT NUMiIEK    If appropriate, entar 
the applicable number of the contract or grant under which 
the report waa writtea 

it. tr, k Id PROJECT NUMBER kniet lha appropriate 
military department identification, auch aa protect number, 
aubproject number, ayatem numbera, teak number, etc. 

9a.   ORIGINATOR'S REPORT NUMBER(8)    Enter the offi- 
cial report number by which the document will be identified 
and controlled by the originating activity,   Thla number muat 
be unique to thla report. 

9b OTHER REPORT NUMUF.R S) If the report ha« been 
aaaigned any other report numbera feirber by the origin, tor 
or by the eponaorj, alao enter thla mimberia). 

10.   . VAIl.AHILITV/LIMITATION NOTICES   Enter aay 11» 
ilatioaa an iiaüuf ItTTTTilr-'— of lha report, etbar tkaa Uhaaa 

impcaed by aacuntv claaaiflcation, uaing atandard atatcmenta 
auch aa: 

(I) 

(2) 

(J) 

(4) 

(5) 

"^lalified requeatera may obtain copiea of thia 
report from DOC '' 

"Foreign announcement and diaaemination of this 
report by DDC is not «uihornad** 

"U. S Government agenciea may obtain copiea of 
Ihw report directly Irum DDC.   Other qualified DDC 
uaera ahall requeel through 

"U. S.  military agenciea may obtain copiea of thia 
report directly from DDC   Other qualified uaera 
ahall request through 

"All distribution of thia report in contmlleil 
ified DDC uaera ahall raqueal through 

Qual 

If the report hts been furmahed lu the Office of Technical 
Servicea,  Department of Commerce,  for aale to the publli, indi- 
cate thia fact and enter the price,  if known 

IL SUPPLEMENTARY NUTES Uae for additional eaplan» 
tory notea. 

12. SPONSORING MILITARY ACTIVITY Enet the name of 
the departmental project office or laboratory sponaonng ff>mr- 
ing Ui) the reaearch and development.    Include address. 

13 ABSTRACT.   Enter mn abstract giving a brief a.id factual 
aummary of the document indicative- of the report, even though 
it mev alao appeer tlresrhere in the body of the technlcel re 
port    If additional spate is required   a continuation aheet shall 
be attached 

It is highly drsirable that the abstract of classified rep  rts 
be unclaaatfied     Eaih paragraph of the abatracl •hall end with 
an indication of the military security r leasifu ation of the in 
formation in the paragraph, represented as fTSl   IS)   f<  >   or (U) 

There is no limitetion on the length of the abatract     How 
ever, the auggested length ia from ISO t-i 225 words 

14 KEY WORDS    Key words are te.hnically meaningful terma 
or abort phrases that charactenae a rrpuri and may be used aa 
indes entries for latalogitig the report     Key words must be 
aalected au that no security claaaifi« ation is required     Idantl- 
flara. auch aa equipineni mojel designation, trade name, military 
project code name, geographu   location, may ba uaad aa key 
worda but will be followed by an indication of lechmi at con 
laat.   The aaaignment of links, roles   and weight» is optional 

'/ 

l S SI I 1 ■   'i 

Sccunly Claasifiration 

E/v/B 


