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ABSTRACT

"The Rotor Systems Research Aircraft (RSRA) offers unique test opportuni-
‘ties because of its ability to measure rotor loads. This capability was used
to conduct an experiment to determine vertical drag, tail rotor blockage, and
threat augmentation as affected by ground clearance and flight velocity,
Tests were conducted by NASA at the Ames Research Center in July 1981, with

data reduced by NASA and sent to Sikorsky Aircraft for analysis and documenta- .

tion.

The RSRA was flown <4in the helicopter configuration at speeds from 0 to 15
knots for wheel heights from 5 to 150 feet, and to 60 knots out of ground
effect. The vertical drag trends in hover, - prednctod by theory and shown in
model tests, are generally confirmed.

The OGE hover vertlcal drag is 4.0 percent, 1.1 percent greater than
predicted. The vertical drag decreases rapidly as wheel height is reduced, and -
is zero at a wheel height of 6 feet. The vertical drag also décreases with
forward speed, approaching zero at sixty knots.

The test data show the effect of wheel height and forward speed on thrust,
gross weight capability and power, and provide the relationships for power and
collective pitch at constant .gross weight required for the simulation of
helicopter - takeoffs and landlngs Data showing tail rotor trends are pre-
sented : ' ’

This test for the RSRA in the clean helicopter configuration should be
repeated for a higher vertlcal drag configuration to identify the analyt1ca1
versus experimental trends.
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.INTRODUCTION

The verification of vertical drag prediétion methodologies has been accom-
plished in the past using small scale models and by comparison of isolated and’

installed full-scale rotor performance. Both of  these methods have produced

realistic results for OGE hover conditions, but contain sources of uncertainty.
Scale effects, if they do exist, are unknown. Use of flight test data, without’
the direct measurement of main rotor thrust, is accurate only to about 2% and
there ‘are no methods available to separate the effect of the interference of
the tail rotor on the main rotor from the vertical drag. Slmllar problems:

exist in the determlnatlon of vertical drag in ground effect and. at low forward'
speeds

; A flight}test program utilizing the RSRA main rotor balance system was
conducted to obtain data for the helicopter configuration. This report dis-
cusses the test program, data reduction methods, and results as required by

“Work ‘Order 91 of Contract NAS2-11058.

The determination of rotor loads in this report uses the single loads cor-

_rection matrix method reported in Reference 1. This is the initial method of
' loads correction. As improved methods are developed, the improved method will

be used by NASA to update the results of this report if there are significant
changes , .
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AIRCRAFT CONFIGURATION

The RSRA, NASA 740, used for the vertical drag test was in the standard
helicopter configuration (see Figure 1). The configuration included the 35.4
square foot T-tail, a nose-mounted airspeed boom and fairings installed over
the wing attachment region. - The rudder was not installed, reducing the ver-

~tical tail area to 48.2 square feet (Figure 2). Dlmenqlondl data -for the RSRA

is prov1ded on the General Arrangement drawing, Figure 3.  Not shown in this

‘drawing are the landing gear .doors which were open during thxq test. These

doors are shown in Flgure 4,

. .The alrcraft is powered by two T58~GE~5 engines. W1th a take-off rating of."
~ 1500 HP each. Total power was limited to 2575 HP at a rotor speed of 209.1 RPM

(103%). " NASA® 740 is equipped with a main rotor balance system to measure
forces and moments at the base of the main gearb0x The tail rotor has a load

cell to measure tail rotor thrust.
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APPARATUS AND TEST PROCEDURE

‘Data Recordlng and Process1ng

On-board aircraft data measurements were recorded on the RSRA Piloted
Aircraft Data System (PADS). The PADS is a hybrid FM and PCM system which
records up to 110 FM and 104 PCM parameters. These parameters are .recorded on
two magnetic. tapes. Re-calibration of the transducers and PADS was accom-

~ plished prior to conduct of the test.

Balance System load cell outputs were recorded on FM. The load cells were ..
laboratory calibrated prior to the test.. A system calibration was conducted
before and after the test. The results of this system calibration were used to
correct the laboratory calibration for errors that occur within the data-
recording and processing equipment. Identical components, by serial number,-
were used to record and process all load cell data. Final computation and
correction of the load cell data to forces and moments in the shaft axis system’
was accomplished using the methods reported in Reference 1. This method used

single loads correction matrices developed in the NASA Ames Static Calibration
fac111ty tor RQRA 740. :

Pace Vehicle

The pace vehicle was equipped with a calibrated fifth wheel speedometer
system. Correction was made to pace speed for prevailing wind velocities.

Fllght Test Plan

This test -was conducted under Flight Test Plan (FTP) 24 for RSRA 740,
Revision 1. Table I is a log of the fl;ghtltests conducted against this plan.

Test Procedure

The vertical drag test was conducted at Moffett Field, California, adja-
cent to the NASA Ames flight data acquisition facility. The taxiway, and later
the nearby runway, were surveyed to establish elevation and centerline offset

. distance. A transit was then used to monitor wheel height, with information

relayed to the RSRA when necessary. A pace vehicle was used to guide the RSRA

‘at the required true airspeed, accounting for winds which were. measured six

feet above ground level. Aircraft position was recorded on film for later
processing to - determine. actual speed and wheel height. Three consecutive
records of each required data point were recorded, with each record treated as

an independent data point. The run log is summarized in Table I1. Flights 3-7°
were flown at a referred rotor speed of 103%. Flight 8 was flown as a referred
rotor speed of 104%. ' ’ ‘ '
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Two events had an impact on the ‘acquired data. First, Flight 4 does not
include film data and the output for that flight is based on pace truck ‘and
transit-monitored wheel height. All points of Flight 4 were repcated in
Flights 5 and 7 and, therefore, the Flight 4 data has not been used for- the
analysis of vertical drag and ground effect. Second, the taxiway was occupicd
during Flight 7 and the RSRA was flown over the runway centerline. The new
offset distance, measured after the flight, resulted in wheel heights that
differed from the target wheel heights. In addition, Flight 7 does not include
film data. The height and forward velocity data are.based on recorded transit
wheel height measurements and pace truck speeds. Since most of the IGE data is
plotted versus a non-dimensional rotor height parameter, th]S ‘difference doe‘
not adversely‘affect the data analysis.

.Standard'pre- and post-flight calibration procedures were followed fof

~ each flight.. NASA 740 was weighed before and after each flight ‘and the gross

weight during each flight is based on these weighings and the corrected cockpit

-fuel totalizer readings.
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DATA ANALYSIS METHODS

The NASA/RSRA data reductlon program (EASF) was used to process aircraft
flight data taken on tape (see Reference 2). No modifications were made to
this .program to -accommodate the special needs ‘of the vertical drag test pro-
gram. Tabulations of gross weight, wheel height and airspeed were prepared by
_NASA. ' The main rotor balance data were processed and oriented into the shatt
axis system. '

‘Main rotor balance forces were derived from individual load c¢éll readings,
which weré processed by a set of calibration correction algorithms. These
included corrections determined by load cell data system calibrations, individ--
ual load cell laboratory calibrations, a static calibration of the assembled
rotor loads measurement system (Static Calibration Fac111ty), and analysis of

‘inertial effects due to the combined transmission, erigine and rotor system

. masses. Procedures for determlnlng the calibration algorithms are described in
_ Reterence 1.

A.code to compute derived parameters was assembled at Sikorsky and used to
analyze the NASA data. A listing of this code is included as Table III. This
listing shows the constants used in the analysis. The assumptions that were
made and the more 1mportant equations are discussed below.

The main.rotor'balancelforces were transferred to the wind (horizon) axis
system using the following relationships,. with the sideslip terms omitted:
- TMR = -Z cos (8p + i ) cos (Pg) - ¥ sin (@p) + X sin (8 + i)
+ 1377.7 - TRT sin (@,)/TRBIK '
where 1377.7 pounds is the weight of the blade flapping mass.
- DMR = -Z sinl(GB + is) cos (¢B) + Xcos (GB + is)
SFMR = -Z sin (8p) cos (8 + i ) + Y cos (fp) + TRT cos (P,)/TRBLK
. Because the boom measurement of sideslip angle is influenced by the main‘
rotor at low speeds, that quantity is not considered in this test. . The result-
ing .error, primarily in drag, will increase from a zero value in hover as speed
increases. The tail rotor terms in these equations are:
TRT = . Tail Rotor Thrust from Load Cell
TRBLK = Tail Rotor Blockage = TRT.+ Required Antitorque Thrust -
= TRT ~ (BMRQ/36.915)
N

SA S



TN

IUNITED
2 TECHNOLOGIES

“\%§%§”;{§3/ | | : | o 5,'sng-72055

This relationship ignores the favorable fuselage yawing moment caused by the

. swirl component of the main rotor wake. Model tests have shown this reduces
“the requlred antitorque moment by 2%. ’ '

The total power from either the balance or shaft torque readings is based
on the following relationship, established in Reference (3):

SHP = 97.4 HP + 1.0123 X MRHP + 1.0197 X TRHP .

For. several points tail rotor torque was not available.  To allow the com-
putation of total power from balance and shaft torques for all ‘data records,
tail rotor power for these points was computed using the-predicted tail rotor
performance of Reference (3). Thus, where tail rotor torque test data is not

~available, it is based on the antitorque thrust:

S : - . 3/2
| G = .0002899 + 1.2024 (Cp )
TR TR

‘The tail rotor torque signal for several flights contained an ekcossiV(
amount of noise. The averaging of the data sample has been judged inaccurate
for the p01nts from Fllght 3, Point 28 through Flight 7.

The download on the RSRA fuselage is the difference between the main rotor
thrust and "aircraft gross weight. The ratio of download/thrust is:

D _ T-GW

T T

The net vertical drag, includes the effect of the additional rotor thrust due
to thrust recovery and is defined so that the gross weight is equal to the
isolated rotor-thrust minus net download. ‘Therefore,

D = D -AT _ T-GW- AT

vo TGW oW

The thrust vrecovery results from the partial ground effect caused by the
presence of the fuselage near the rotor. Ideally the RSRA balance system could
be used to determine thrust recovery. However, we must consider several
factors that have a significant impact on the calculation of a number that is -

- expected to be less than 1%. The performance of the rotor in isolation, either

from theory or whirlstand tests, and the adverse impact of the tail rotor on
main rotor performance must be known with greater accuracy than is now poss-
ible. Figure 5 shows the RSRA hover OGE thrust-power relationship. The
isolated rotor whirlstand data fits the test data well and could be used to say
that the thrust recovery was zero or was of the same magnitude as the tail
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rotor interference (which may be as high as 2% for some tail rotor configura-
tions). Comparing the RSRA balance data with the theory of Reference 4, we
could say that the thrust recovery exceeds the tail rotor interference by 0.8%.
In either case uncertainties exist that .are as great as the quantity being
measuredu ' ‘ '

The thrust recovery that is predicted for the RSRA, using the Sikorshky
Vertical Drag Standard Procedure (Reference 5) is 0.9% of the rotor Lhrust. -
The value is feasible based on the foregoing statements. Therefore, it has
been used as. the basis for the data analysis of this report. The thrust
recovery can be expected to decrease as the helicopter enters ground effect and
as forward speed increases. Limited data (References 6 and 7) show the trend -
of thrust recovery in ground effect. This is shown in Figure 6. The data has
been extrapolated to give zero at an (R/Z)%Z = 2.0. Also, for the purposes of °

- data reduction, the thrust recovery is assumed to become zero at 10 knots.

Since .the magnitude of the thrust recovery is generally within the data pr(-

cision, this assumptlon is considered realistic. Thus, the thrust recovery is
taken as: :

AT

i

T, X (1-.5X R/2)?) X (1-V/10)

it

with AT = 0 for (R/Z)2 » 2 or V > 10.

The parameter (R/Z)2 has been chosen as the asbcissa for all ground effect
plots. When plotted against the thrust ratio raised to the 1.5 power,,the data
falls into a pattern that is nearly linear. However, a suitable "out of
ground" effect thrust or gross weight versus power curve must be qelected to:
yield a data fairing' that glves no augmentation (T/Te = 1.0) at an 1nt1n1te
wheel height (R/Z = ) i THis is satisfied by using a thrust that is about 1Y%
less than the thrust at a 100-foot wheel height. -The thrust and gross weight’
“augmentation ratios, T/Te and GW/GW o, have been raised to the 1.5 power in
each of the ground effect plots, since Ehg augmentation results from a decrease
in 1nduced power, a function of (T/T,, )"

Tabulatlpns of the reduced data are presented in Tables IV to‘VIII,
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RESULTS

Balance Measurements

Of prlmary 1mportance in a test where small quantities are being measured
is the accuracy and precision of the data. The RSRA balance system offers the
accuracy necessary for the determination of not only vertical drag and ground
effect trends, but also absolute numbers. Most of the comparisons contained in
this docuiment- were at a constant power setting. Any one of the three power
meésurementsl will give satisfactory results. The total power measurements
contain more scatter than the main rotor shaft or balance torque mea surements,
due to either ‘engine torque or tail rotor torque variability. Figure 7 shows
the extremely low scatter that exists in the difference between main rotor

strain gauge power and balance power. The tail rotor power measurement contri- -
- butes to the scatter of the first two parts of Figure 7, most notably the
" circle symbols that are significantly above the remainder of the data. Figure

8 shows the same information in the form of total power based on strain gauge
and balance data versus engine power. The balance system gave powers about 2% -

‘below  that of the other two systems. The balance torque measurement is the

only one that has been subjected to a complete system calibration -and it has
therefore been chosen as the torque reference in this report for all cases
where main rOtor'power is plotted. The engine torque readings have been used

- where - total power is-shown to ‘avoid any error that may exist in-the tail rotor

torque readings. -

Flgure 5 shows excellent agreement between- the predicted and balance-
measured main rotor performance. (The effects. of- thrust recovery and tail

rotor-main rotor interference are- discussed on page 7.) The middle set of =

points fall above the predicted line. This may be due to winds aloft that were
not recorded with the ground level anemometer. At ground level the winds
during the high-weight testing of Flight 3 were below 1 knot, were 3 knots for
the - middle weight points of Flight 3, and were 2 knots for the low weight - -

testing of Flight 7.

The transfer of measured balance forces into the wind axis system requires.
the use of the measured fuselage pitch and roll attitudes. These data have a
scatter band of about * 0.6 degrees as shown in Figure 9. This scatter has a
negligible effect on thrust, but introduces drag and side force errors of up to,
200 pounds (see Figure 10). - The scatter plus the demonstrated calibration
accuracy (Table IX) exceeds the scatter band of the horizontal drag measured in

hover, with the mean of the measurement near zero as expected. The side force -

scatter is reasonable, but the data has a positive value, rather than averaging
zero. Since the offset is still within the measurement accuracy, no explana-
tion of the offset is warranted. The drag measurements made in the speed range
of 5 to 20 knots show similar trends (Figure 11). An in-depth examination of
these forces at higher speeds must include the effect of yaw angle, not
recorded during this test. -
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Ground Effect

Figure 12 shows the thrust and weight coefficients for the full range of

rotor  heights, plotted against engine power coefficient. The increase —in
thrust due to ground effect is evident in this figure. The hover thrust
augmentation is shown in Figure 13. A linear fairing fits this data well. The

thrust augmentation (T/T,,) at a 5-foot wheel height is 1.11 and is 1.07 at a

10~foot. wheel height. No trend with Cw is evident over Lhe_range of gross

- Figure 14 shows the increase in thrust due to both ground effect ahd

forward speed at a constant main rotor power. The data indicate that a linear

fairirg -does not apply as speed is increased. The out of ground effect thrust
at 10 knots (at constant power) is 4% above the hover thrust. An additional 47
increase in thrust will occur at a 10-foot wheel height. At 15. knots the

forward speed increases thrust by 11% with a decrease in thrust due to a

10-foot wheel height of 1%. At a wheel height of 20 feet and a speed of 15
knots, the ground effect reduces thrust by 2%. '

Similar trends have been produced for the ratio of gross weight IGE to
hover gross weight OGE at a constant total power. Figure 15 shows the augment-
ation in hover. At a 5-foot wheel height the increase in gross weight is 15%,
1%-less than provided in Reference 3. (The Reference 3 curve is based on SH-3A

- and SH-3D flight test data.) The increase 'in gross weight is 4% more than the

increase in main rotor thrust because of the corresponding reduction in verti-

cal drag. TFigure 16 shows ‘the gross weight augmentation for low forward
speeds. ' : '

The airspeed-ground effect trends are summarized in Figure 17. This shows
uniform trends for thrust augmentation, but the data for 5 and 10 knots gives
less gross weight augmentation than expected. The augmentation due to ground
effect has been separated from the speed effect in Figure 18.

The ground effect data can also be examined in terms of a power ratio at a
constant thrust or gross weight. Figure 19 shows the main rotor balance torque
ratio and the total engine power ratio versus the rotor height parameter. . This
and data at the forward speed conditions of this test are summarized in Figure
20. The upper portion shows the reduction in power referenced to the OGE hover
power while the .lower graph. uses the OGE power at the noted speed as the
denomlnator .

The RSRA ground effect data has been Compared with the method of Cheese-
man, Reference 8 in Figure 21. The agreement is good when compared with: the
RSRA gross weight augmentation up to speeds of 10 knots and at (R/Z)? below
1.6. The slope of the RSRA augmentation with rotor height decreases at low
wheel heights while the Cheeseman slope increases slightly. The RSRA had very
little augmentation at 15 knots, departing significantly from the Cheeseman
prediction. The RSRA data has also been compared to the ground effect curves .
of References 9 and 10. The Reference 9 band of data from many U.S. Army

10
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helicopters encompasses the RSRA data down to a wheel height of 12 feet At
lower wheel heights the augmentation was lower than the Reference 9 data hand
with Reference 9 following the same trend shown by Reference 8. The ground

- effect parameter given by Reference 10 gives lower augmentations than shown. by
‘the RSRA. This reference assumes that the ground effect is insignificant for a

rotor 2 radii above the ground. ' The RSRA data gives an augmentat1on of 2.3% at
that helght and reduces to 0.5% 4 radii above the ground.

Figure 22 shows that the RSRA agrees well with the redu(t1on in ground’
effect with forward speed given by Reference 10, although the level of augment-
ation at .a given wheel height is greater (see Flgure 21) The rapid drop-off
in ground effect at 15 ‘knots is not predlcted ' ‘

The'ability to~simulate a landing or takeoff profile requires a knowledge

-of not only the change in power but also the change in collective stick posi-

tion. Figure 9 shows the collective pitch as a function of power, where wheel.:
height and gross weight are not significant variables. For simulator use, this
relationship must be redefined to determine collective control motion for a
helicopter, where gross weight is the independent variable. This is shown for
the RSRA.in Figure 23. Figure 24 shows the reduction in collective versus
rotor. height, at constant gross weight. Figure 24 shows that Lhe collective
pitch must be reduced by 1.0 degree during hovering flight from a wheel height
of 100 feet to 10 feet. The power is reduced by 13% for thls condition.

Vertical Drég

The measurement of main rotor thrust on. the RSRA makes it possible to
obtain download in a direct manner. The download is simply the difference
between the main rotor thrust and the aircraft gross weight. 'No other calcu-
lations or assumptions are required. = Figures 25-28 dempnstrate low scatter -
about %% in hover increasing to only 1% in low speed flight. The hover data in
Figure 25 shows the effect of the ground clearly. The download diminishes to
half of its OGE value at a wheel height of 25 feet -and is zero atl a wheel
height of 6 feet. The data do not show any trend with gross weight.

The download decreases with increasing speed at wheel heights above 15
feet. Below this height the download increases with increasing speed. These
trends are shown 'in Figures 26-28. To increase the confidence in the download
trends, data taken during Flight 8, a handling qualities flight, were analyzed.
This flight extends the "OGE" download trending out to a speed of 60 knots,
where the download-thrust ratio diminishes to a value of 0.5% as seen in Figure
29. Combining the data trends from Figures 25-28 into a single. carpet plot
yields consistent results. Figure 30 shows the effect of both speed and ground
effect on D/T. This figure was used to obtain the fairings shown on the data

" plots.

11
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While all of these figures provide useful information, the download used
to give aircraft performance must include the improvement in rotor performance
due to the presence of the fuselage beneath the rolor - a partial ground
effect. (See discussion in Data Analysis Methods section.) This thrust
recovery could, -in theory, be obtained by comparing the RSRA balance thrust
with "isolated rotor" whirlstand thrust at a constant power However, the
accuracy required. for that comparison is better than that avallablo Any
interference between the main and tail rotors would further complicate the
comparison. Therefore, the OGE hover value of 0.9% of thrust has been used for
the RSRA based on Reference 5. The thrust recovery is reduced to zero at a
(Z/R)2 of 2.0 or a speed of 10 knots. :

Figure 31 shows the impact of the ground on net Vertlcal drag in hover.
The OGE vertical drag is 4.0%, 1.1% hlgher than the Reference 3 prediction
(adjusted to include the landing gear in the extended position).:and 1.5% above
that shown by current methodology (see Table X). The information necessary to
extend the RSRA OGE vertical drag prediction for ground effect is taken -from
Reference 11. The RSRA vertical drag is half of the OGE value at.a wheel
height of 28 feet, agreeing closely with the prediction. The net vertical drag

- becomes zero at a wheel height of six feet, four feet higher than predicted.

Tail Rotor Blockage

The RSRA has a tail rotor thrust load cell to provide a direct measurement
of this parameter. Comparison of this value with the necessary antitorque
thrust gives a measure of tail rotor blockage. A further insight into the
total installation effect can be made using both theory and tail rotor test
stand data, using tail rotor torque as the common variable. While a sizable
portion of the tail rotor torque data contained a high vibratory content (in

. some cases the vibratory gave impossible results; in others it biased the

torque . reading to a lower value), there is sufficient information to provide
meaningful results. Only the tail rotor torque data from Flight 8 and points
13 to 27 of Flight 3 have been used to prepare Figures 32-35, however, all data
is included in Tables IV through VIII.

Figure 32 shows the relationship between tail rotor thrust and power in
hover. The calculated antitorque thrust agrees very well with the RSRA predic-
tion of Reference 3. At a tail rotor torque coefficient of .0019 the OGE load
cell thrust is 23% greater than the antitorque thrust, comparing well with the
trend . information given by References 11 and 12 and summarized for the RSRA.
tail rotor-fin separation in Figure 33. The tail rotor thrust from the Sikor-
sky tail rotor test stand (which will cause some blockage) is 139 greater than
the antitorque thrust while theory (Reference 4) is 16% greater. Tt is evident
from Figure 32 that further work, including the measurement of the fin force,
is required to identify the sources of the tail rotor loss and to better
quantify the load cell thrust increase in the presence of the fin. The
presence of a favorable wake interference effect on the rotor is possible and -
could explain differences in the measured and calculated performance.

12
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- Figure 34 'shows the ratio of tail rotor power to main rolor deor in
hover. The predicted OGE value of .136 is substantiated by the data and this

- does not change with changes in wheel height. The tail rotor-main rotor powcr

ratio trends with airspeed are given in Figure 35. The data indicates an
increase "in tail rotor power of up to 60% at low forward speeds (5 to 15
knots). The RSRA requires up to 9% more left pedal in.this speed range. The

tail rotor power requlrements in right and left sidewinds follow t-xpottml'

trends :

Flgures 36 and 37 present the ratio of load cell thrust and antitorque

-thrust versus rotor height for hover and low forward speeds. The OGE hover
-'load cell thrust is 23% above the antitorque thrust value (see also Figure 32),-

H1ncreas1ng to. 35% at a 5-foot wheel height for the RSRA. Figure 32 shows that
‘this increase is primarily the result of h1gher load cell thrust in ground

effect, although the antltorque thrust of a given tail rotor power may decrease
slightly in ground effect. The thrust ratio increases significantly at low

“ forward speeds, with the largest increases out of ground effect. The data

contained in Table VIII 1nd1cate that this blockage is still greater than 309
at 60 knots, although aircraft yaw angle and fin lift must be known to provide

more meanlng to this value

13
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' CONCLUSIONS

The rotor balance system is capable of providing high quality pertormance
data. The ability to directly measure main and tail rotor thrust with a
high degree of accuracy will make it possible to conduct tests where:
knowledge of thrust is mandatory, as in the vertical drag test.

The main rotor shaft and engine power measurement systems provided con-

sistent data. The measurement of tail rotor power during this test was
erratic. : '

The vertical drag of the RSRA is 4%, 1.1% greater than predicted; The .

- vertical drag reduces with both forward speed and in ground effect. ‘The .

vertical drag is zero for hover at a 6~foot wheel he1ght It is reduced
to 0.5% at 60 knots out of ground effect

At a 5- foot wheel height the gross- welght augmentatlon was less than

predicted by three prediction methods.

The load cell tail rotor thrust in hover is 23% above the caleulated -

» antitorque thrust at a constant tail rotor power level. This difference

is a. combination of the adverse fin force plus any wake interference
effect (which may increase the isolated tail rotor thrust).

The ratio of load cell to antitorque tail rotor thrust increases in ground .
effect for hover and decreases at low forward speeds.

Tail rotor power percentage of main rotor power is not a functxon of wheel
height at zero airspeed.

Tail rotor power percentage of main rotor power decreased with increased

airspeed for speeds above 20 knots. _An unexpected increase was -found to
occur between hover and 20 knots.

14
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RECOMMENDATIONS

The following represent experimental studies that could provide additional

system performance

1.

Repeat this test for a higher vertical drag configuration using either a
small wing or simulated stores. This could provide higher vertical drag

levels. that could be used to identify the analytlcal versus experlmentalv
trends

Determine means to measure the vertical fin force so that components of
tail rotor blockage can be isolated and understood. One possibility is . -

~ the ihtegration of fin surface pressures.

Conduct 1/6 scale model tests to correlate with full scale testing. This
approach could identify the most promising configuration for full scale .
test while providing information on scale effects, thrust recovery, and
tail rotor-main rotor interactions.

Investigate means to measure tail rotor main rotor interactions on the
RSRA

15
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TABLE I.

RSRA FLIGHT 10OG

'NASA 740, FIP 2A°

 HELICOPTER CONFIGURATION

Flt. GW/CG Flt. Avg. Wind Data _
No. Date @ T.0. Tape No. Time .= Vel - Kts  Units | Comments ..
1 06/30/81 19800/302 740-2A-1A & B | 0.5 10 — | Maintenance check flight
2 07/01/81 18700/302  740-2A-2A & B | 0.5 10 — . | Maintenance check flight
3 07/10/81 19800/302  740-2A-3A & B | 2.0 1% 60 Hover and slow forward flight
- performance -
4 07/17/81  198006/302  740-2A-4A & B | 2.3 3 59 Slow forward flight performance
5 07/21/81 19800/302 740-2A-5A &B | 2.1 4 69 Slow forward flight performance
6 07/24/81 19800/302 740-2A-6A & B | 0.2 3 - Abort, fuel leak suspected
7 07/28/81° 17800/302 740-2A-7A & B } 0.5 1% 25 Lt wt hover, slow forward
_ : flight performance
8 07/28/81  19800/302 740-2A-8A & B | 1.1 3 60 | Forward flight, OGE to 60 kts,
' ' ‘ 1 paced

HO3L1 |
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TABLE II

RSRA VERTICAL DRAG TEST POINT SUMMARY

Wheel

" Point Number

Target
Airspeed- Height T , ) . '
(Knots) (Feet)" C_ = .0053 C_=-.0056 C = .0059
. W . W W
0 5 7.18-20 3.45-47 3.13-15
10 7.21-23 3.48-50 3.16-18, 5.13
20 7.24-26 3.51-53 3.19-21
40 7.27-29 3.54-56 3.22-24
100 7.30-32, 7.40-42 3.57-59° 3.25-27
5 10 4.47-49, 5.56-58 3.61-62 ] 3.28-30
- 20 4.56-58, 5.65-67 4.28-30, 5.37-39 4.19-21, 5.17-19
100 5.74-76 4.41-43, 5.46-48 5.26, 5.28-29
' ‘ 5.26, 28, 29
10 "~ 10 4.50-52, 5.59-61 3.63-65 3.31-3.33
20 4.59-61, 5.68-70 .| 4.31-33, 5.40-42 4.22-24, 5.20-22
100 7.33-35 4.44-46, 5.49-51 5.30, 5.32-33
15 10 4.53-.55, 5.62-64 | 3.66-3.68 3.34, 4.16-18, 5.14-16
20 4.62-64, 5.71-73 4:35-36, 4.40, 5.23-25
. ’ 5.43-45
100 7 5 5

.36, 7.38-39

.53+55

.34-36

LSO

N

Iy
Fe

SONIS

SAIDO0TONHOAL
-G3LINN

WAS;
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TABLE 1l

DOCUMENT NO.

SIKORSKY DATA ANALYSIS CODE -

SIKORSKY AIRCRAFT

‘RSRA VERTICAL DRAG DATA ANALYSIS PROGRAM
ROBERT FLEMMING

OCTOBER 1981

‘SER -'72052

DIMENSION PTN&IOG),VN(lOO);NHN(]OO),TCN(IOO),TMR(IOO),DNR(IOO),
1 SFMR(100),CTTRP(100),CTTR¢(100),CHW(160),CT(100),CQB(100),

2 £QS(100),CPB(100),CPS¢(100),CPE(100),CQTR(100),HPTR(100),
3 GWN(100),DV(100),TRBLK(100),CDWLD(100),D0K(100), ROZSQ(IOO),
4 DOT(100),CHCWN(100),CTCTNC100),AMUC100)

PHYSICAL AND RSRA CONSTANTS

" R=31,

PI1=3.1615927
RAD=57.29578

HR=14.667

RT=5.3021 .

Po-.0023759

Siz-2.

WBLD=1377.7

INPUT CURVE COEFFICIENTS AND TEST DATA

1 READ(5,5) DTIN,A0,Al,B0,81,C0,Cl

WRITE(6,6)

DTIN,A0,A1,B0,8B1,C0,Cl

5 FORMAT(7F10.0)

6 FORMAT(1H
WRITE(6,7)

7 FORMAT(1H
1MP ALT

WRITE(6,8) -

'8 FORMAT(1H

1 € (FT
DO B0 I=1,

»7F12.7/7/77)

»'  POINT v WH
GW - TRQ TRT

! NO. (KT> (FT)

(LB) (FT-LB) (LB)
100

X

(DEG)

(LB)

T8

-2 .

(L

PB

(DEGY

Y

(LB)

TC B8R
BMRQ")

(DEG) (FPS)

(FT-LB)"/)

READ(5,10)PT,V, WH,TB,PB,TC, OR,T,H,GW,TRQ,TRT,X,2Z,Y,BMRQ
IF(PT.LT.0) GO TO 60
WRITE(6,11)PT,V,WH,TB,PB,TC,O0R,T,H,0W,TRQ, TRT,X,Z,Y,BMRQ
.10 FORMAT(F5.2,F5.0,6F5.1,8F5.0)

11 FORMAT(1H

»F7.2,F7.1,6F7.1,8F7.0)

TE

(DEG
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" _TABLE 11l {CONT)

€ CALCULATE DENSITY AND THRUST AND POWER COEFFICIENTS
.
: DELT=(1.-6.875586%H/1000000.)%x5.255853
TT=(T+273.15)/288.15
PP=DELT/TT
2=-2 ‘
" TFTR=PIXRTXRTXORXOR%1.0968x%P OxPP
HFTR=TETR*OR%1.04728/550. '
TFMR=P I*RXR%ORXOR%P 0%PP
- HFMR=TFMRX%OR/550.
TBRSI=(TB+S1)/RAD
PBR=PB/RAD
CTTR(I)=TRT/TFTR
CTTRP(I)=BMRQ/(36.91B%TFTRXCOS (PBR))

CALCULATE TAIL ROTOR POWER, USING INPUT EQUATION. IF TRQ IS
- NOT AVAILABLE FOR TEST POINT

)
0Oo00n0n.

~IF(TRQ.LT.;1)GO T0 41
HPTR(I)=TRQ*.5769
CQTR?I)'HPTR(I)/HFTR
GO TO 42

41 CQTR(I)= BO+BI*CTTRP(I)%*1 5
HPTR(I)=CQTR(I)*HFTR
42 CW(I)»=CW/TFMR

CALCULATE COEFFICIENTS AND BALANCE FORCES

(¢

CQRB(I)=BMRQ/ (TFMR%R)
CPB(ID=CRB(IN*1,0123+HPTR(I)I%1.0193/HFMR +97.4/HFMR
TRBLK(I)=CTTR(ID/CTTRP(I)
TMR(I)==2%COS (TBRSI)IXCOS (PBR)~Y%SIN(PBR)+X%SINCTBRSI)+WBLD
1 ~TRT*SIN(PBR)/TRBLK(I)
DMR(I)==ZXxSIN(TBRSI)IXCOS(PBR)+XXCOS(TBRSI)
SFMR(I)= —Z*SIN(PBR)*CDS(TBRSI)+Y*COS(PBR)+TRT*COS(PBR)/TRBLK(I)
DMR (1)=DMR (1) /TEMR
- SFMR(I)=SFMR(I)/TFMR
CTCId>=TMR(I)/TFMR
COWLD(I) =CT(I)~CUW(TI)

SA 29 REV. G
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TABLE [lI (CONT)

c .
C CALCULATE DOWNLOAD AND ROTOR HEIGHT VARIABLES
c
" DOW(I)=CDWLD(I)/CW(I)
T POTCIN=COWLDCI) /CT(I)
ROZSQ(I)=(R/ (WH+HR) ) %x2
PTNC(I)=PT '
VNC(I) =V, _
“AMUCI)zVx1.688/0R
WHNCI)=WH ‘
CTCN(I>=TC -
GWN(I)=GW
50 CONTINUE
60 K=I-1
c '
C READ ENGINE AND MAIN ROTOR SHAFT TORQUES
© .
DO 70 I=1,K
READ(5,15)CQS (1), CPE(I)
15 FORMAT(2F5.0)
CQS(I)=CQS(I)/1000000.
.CPE(I)=CPE(I)/1000000.
c .
'C  CALCULATE THRUST RECOVERY AND NET VERTICAL DRAG
c . .
DT=DTINX(1.~.BXROZSQ(I)I%(1.~(VNCI)/10.))
IF(DT.LT.0.0R.VNCI).GT.10.)DT=0.
. DV(I)=(CDWLD(I)=(DT*CT(I>))/CW(T)
6 _ ‘
C CALCULATE OGE (R/Z¥%2=0.) CWxx1.5 AND CTxx1.5 AND THRUST AUGMENTATION
. e

CWINF=AO+A1%CPE(I)
CTINF=CO+C1»*CQB(I)
CHCHNC(I)=(CH(I)»%%1.5)/CWINF
“CTCTN(1)=(CT(I)%x1.5)/CTINF
PV(I)=DV(I)%100.
DOT(I)=DOT(I)>»*100. )
70 CPS(I)=CQS(I)%1,0123+HPTR(I)%1.0193/HFMR+97.4/HFMR

SA 29 REY, 6



m
[
o4
’//\‘
o

SA 29 REV. G

Al ' mﬂu o . DOCUMENT NO. SER - 72052

TABLE 11l (CONCLUDED)

OUTPUT

WRITE(E,21)

WRITE(6,22)
 WRITE(6,23) _

21 FORMAT(1lH1,' POINT SPEED WHEEL cCoLL = GROSS BALAN
1CE  BALANCE BALANCE D/T B 1Y TAIL ROT GW - T R
2 wx2') ‘ : . :

22 FORMAT(1H ,"  NO. HGT ' WEIGHT THRU
187 DRAG SIDE FORCE BLOCKAGE Gl T 2
2") . . ) :

232 FORMAT(1H ,°' (KT) (FT) - (DEG) (LB) : (LB .
1) (=) () %) (%) () (=) (=) (=
2=)'/) : .

Do 80 I=1,K

WRITE(6,20) PTNCI),VNCI),WHNC(I),TCNCI),GWN(I),TMR(I),DMR(1),
1 SFMR(1),DOT(X),DV(I), TRBLK(I),CHCWN(I),CTCTN(I),ROZ2SQ(]I)

20 FORMAT(1H ,F8.2,F8.1,2F10.1,2F10.0,2F10.6,2F8.2,4F8.3)

80 CONTINUE : e .

WRITE(6,26) | SR : .

26 FORMAT(1H1,' POINT SPEED W.HGT MU’ CW et "Ly
1 ces CPB cps CPE CTTR CQTR
2CTTRP'/1H ,' NO. (KT)  (FT)>*/)"

DO 90 I=z1,K

WRITE(6,25) PTNCIY,VNCI),WHNCI), AMUCI) ,CH(I),CT(I), CQBCI),CQs(D)
1 ,CPB(I),CPS(I),CPECI),CTTR(I),CQTR(I),CTTRP (1) '
25 FORMAT(1H ,F6.2,F6.1,F7.1,F7.3,7F10.6,3F10.5)

. 90 CONTINUE

READ(5,99)%
99 FORMAT(F5.0)

IF(X.LT.0)STOP

WRITE(6,100)
100 FORMATC(1H1)

GO TO 1

END
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| TABLE IV
TABULATED DATA — FLIGHT 3

“POINT ~ VW ™ 7B € . R TEMP  ALT . &M TRQ  TRT X -z Y BRQ

NO. (KT)- (FT) (DES) (DEG) (DEG) (FPS) (DEG C) (FT) (LB) . (FT-LB} (iB) (LB} (LB} (1B} (FT-1B)
S 7 & N 0.0...6.0...1.9_.~1.3...11.2...681.2 ...16.2...-60. 19703, .. 413.- 1545. - 189. 18240.- =-398.. 42140..
3.14 0.0 - 5.0 2.2 -1.4 9.6 681.7 16.2 -40. 19668.  3%2. .1505. - 273. 18150. -374. 41690,
3.15 0.0 . 5.6 1.9  -1.4 11.1 680.9 16.2 -40. 19639, - 0. 1544, 209. 18220. -386. 42110,
3.16 0.0 . 10.8 2.6 ~1.6 12.3 678.8 16.2 -10. 19582. 451. 1610. 237. 18330. -339. 45870.
~3.17.. .0.0...10.9 .. 1.8 -2.0..-.12.0 .678.9 -.16.2 . .-10, 19557, - 421. 1543.. - 152. 18270..-~352.- 44840.
3.18 8.0 9.4 1.7 -1.7 . 11.6 679.7 -16.2 -10. 19531.° 409. 1522. 131. 18130. -363. 43680.
3.19 8.0 19.6 2.0 -2.3 12.3 679.2 15.5 30. 19490, - 447. 1579. 187. 18478. ~307. 46650.
3.20 8.0 21.0 1.5 -2.2 12.3 679.2 15.5 30. 19475, = 463. 1605. 137. 18480. -328. 46990.
3.21....0.0..-2L.0._ 1.9 72.3...32.3...679.0 ... 15 .5 30..19450, ---430..-1568,—- 158. 18460.--333, 47200. -
3.22 8.0 48.2 .1.6 -2.4 12.7 678.2 15.5 65. 19396,  450. 1580.  86. 18500. -235. 49300.
3.23 0.0 40.7 1.7 -2.7 12.3 678.3 15.5 65. 19373,  431. 1562. 129. 186490. -225. 48950.
3.26 8.8 60.9 1.5. -2.7 .l2.6 678.5 15.5 65. 1936G9. 436. 1547. 114. 18650. -224. 48750.
.3.25 .. 0.0..101.7. .. 1.4 .. ~2.7..12.7.. 677.8. ..15.2 ... 135..19258.,. .. 462. . 1587.... 158. 18580, .- 12..50070.-
3.26 0.6 100.6° 1.9 -2.7 12.8 677.9 15.2° 135. 19241. 449. 1572. 203. 18630. 22. 499%0.
3.27 .0 103.6 1. -3.1 .12.8 678.0 15.2 135.19216. 487. 1573. . 244. 18560. 25. 49930, °
3.28 5.1 6.6 2.1 -1.0 '10.8 683.3 16.1 -34. 19005. 0. ‘1661. - 204. 17710. -334. 40570.
.3.29 ... 5.7...5.2....1.5 _-1.4..10.5.683.8...16.2 ..=41..18995..... .. 8.--1603...-.178.-176908...-~313,...40120. -
3.38 5.3 5.2 1.3 -2.0 11.0 684.2 16.7 -46. 18950. 0. 1627. 104. 17650. -296. 39530.
3.31 9.3 6.1 1.9 -0.6 10.0 68¢.5 16.6 ~25. 18907. 0. 15580. 166. 17600. -328. 40010.
3.32 10.8 5.4 1.9 -2.2 10.5 684.7 16.9 -18. 18873. . 0. 1473. = 147. 17700. -253. 40140,
3.33..10.7. 4.5 1.3 -=1.4. 10.9 .684.6.. 16.7.. .~33..18823. ... -.0... 1488. ... 60. 17530....-282. 39780.
3.3¢ 16,0  12.1 2.6 -2.2 11.3 684.7 16.9 -3. 18786. G26. 1538. - 99. 17780. -350. 39830.
3.45 0.0 5.2 1.8 ~-1.6 11.3 683.8 16.8 -500. 18326. 9. 1444, 189. 16960. -2641. 38180.
3.46 0.0 5.0 1.9 -i.6 11.0 682.9 17.1 -500. 18305. 0. 143%. 224. 16920. -250. 38170.
3.7 0.0 . %.9. 2.0 ..=2.0...11.2.683.5__..17.5.. -500.. 18274 ... 8...1364.....214..16990. . ..~206..38200. - -
3.48 6.0 10.7 1.4 ~-2.0 10.8 680.5 . 17.6 -150. 18264. . 0. 1482. 99. 17070. -240. 4%0590.
3.49 8.6 10.4 1.7  -1.3 10.3 677.1 17.0 -150. 18249, 0.  1602. 108. 17120. -288. 40110:
3.50 0.0 9.9 1.9 -2.0. 9.0 682.1 ' 17.0 -150. 18238. 6. 1626, 166. 17070. ~-200. 39820.
.3.51 _.0.0...20.1_ 1.1 _.-2.3. 11.6_ 681.7 ..16.5 .. 200..18224.. .. 0. .15064... .53. 17240. ..-242..42490.
3.2 0.0 _19.5 1.5 -2.2 10.9 672.1 16.5 200. 18212. 8. 156%. 90. 17270. -254%. 42790.
. 3.53 6.6 20.4 1.5 -1.6 12.0 679.6 16.5 200. 18203. 0. 1451. 128. 17250. -256. 43350.
3.54 0.0 39.6 0.9 -2.5 11.6 677.4 16.5 250. 18145. 6. 1578. 37. 17330. -313. 44320.
355 0.0 _40.2 1.6 _-1.9 .. 11.8..678.0 .16.5...250. 18137. ... '0...1559.. . 111..17380...-295.. 44560.
3.56 8.0  39.5 1.5 -2.6 11.3 680.6 16.5 250. 18127. 651. 148l.  134. 17320. -221. 44040.
3.57 0.0 98.7 1.6 -2.5 12.2 675.2 16.1 650. 18079. 432. 1558. -5. 17600. -298. 45450.
3.58 0.0 105.1 1.3 -3.8 12.3 679.0 16.1 650. 18052. 8. 1651. - 13, 17470. -212. 45236.
3,59 0.0_100.4 __ 1.6 _ -2.5_ _12.3 678.9._.16.1. 650. 18041. . 407. . 1493.. .. 80. 17530...-253. 46090.
3.61 7.6 12.9 1.6 -1.3  11.¢ 682.6 16.8 8. 17959. 0. 1629. 31. 16880. -297. 39730.
3.62 8.2 12.4 1.6 =-0.6 11.5 681.5 16.5 8. 17933. 0. - 1686.  137. 16890. -337. 40360.
3.63 9.2 13.3 1.2 -1.1 10.7 682.6 16.6 0. 17926. 0. 1596. . 59. 16880. -317. 400690.
4 12,5 1.5 -8.6_ - 10.4 681.4 _ 17.4_ .. 0..17871.__ . G. 1612, . 121. 16690, . -308. 39920..
5 16.7 1.4  -1.5 11.0 682.5 17.5 -12. 17865. 0. 1583. .6l. 16770. -296. 35630.
3.66 8.4 2.1 -1.7 ‘10.8 681.6 17.6 -12. 17748. 8. 1575, 158. 16680. -265. 38620.
3.67 12.9 1.6 -1.3 --11.2 682.7 17.7 ~ ©. 176%92. - 0. 1454.  -40. 16770. -331. 37540.
3.68 13.8 2.3 _-1.2 11.0_683.0 _ 17.0 _ -12. 17666. . O. 1458._ . 89. 16730, . -360. 37520.
3.69 - 164.0 1.5  -6.5 1i.3 682.% 17.5

-1g. 17640. 8. 1515. 2. 16630. ~393. 3830%.
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TABLE 1V (CONT)

vz

39Vd
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POINT . SPEED . WHEEL .. COLL .~ GROSS .. BALANCE . BALANCE BALANCE ... D/T. DV . TAIL ROT iu;ilz(_z;)”z _&.) x%2
NO. HET L KEIGHT  THRUST DRAG  SIDE FORCE " BLOCKAGE (su \T 3
(KD (FT) - (DEB) (18) (LB} (=) t--) T3 (£} (=) - (==} (==) (==}
313 . 0.0 .. .. 6.0_. ... 11.2 . . 19703. .. 19630...0.000047.. 6.000099 ..-0.37. =-0.37 ..1.353 ..1.224.- 1,168 - 2.250
3.14 0.0 5.0 9.6 19668, ~ -195G62. ©.000101 0.000095¢ -0.65 ~0.64 1.332 1.237 1.173 2.485
3.15 6.0 5.6 11.1 19639,  19610. 0.600053 0.000053 -0.15 -0.15 1.353 1.212 1.168 2.340
3.16 9.0 10.8 12.3° 19582. - 19726.  0.000072 0.000119  0.73  0.50 1.295 1.117 1.082 1.482
.3.17 0.0 10.9 12.0 ... .19557.......19666...0.000027...0.000068 .- 0.55 = ©0.32 1.270--1.153 ~ 1.102 - 1.470
3.18 0.0 9.4 11.6 19531, - 19523. 0.000011 ©0.000086 -0.0¢ -0.19 1.286 1.18¢ 1.119 1.659
3.19 0.0 19.6 12.3 19490,  19871. ©.000057 ©0.000065 1.92  1.41 1.248- 1.100 1.074 . 0.818
3.20 0.0 21.0 12.3 19475,  19878. -0.000007 0.00007L  2.03 1.50 1.266 1.067 1.066 0.755
3.21. . 0.0 .. 21.0. .. .12.3 . 19450. ... .19861... 0.000038 8.000062 - 2.07 -~ 1.56. 1.225--.1.089- -1.060 0.755
3.22 0.0 40.2 12,7  193%0.  19906. -0.000033 0.000099  2.59  1.88 1.182 1.03 1.018 0.319
3.23 0.0 40.7 12.3  19373.  19898. 0.000010 0.000070  2.64  1.93 1.177 1.045 1.025 0.313
3.24 6.0 40.9 12.6  19349.  19857. -0.00001% 0.000069 . 2.56  1.85 1.170 1.051 1.026 0.311
.3.25 8.0 101.7 12.7._...19258. .../ 19999, ~0.000011...0.000150 - 3.70 2,951,169 ~-1.007--- 1,010 08,07
3.26 0.0 100.6 12.8 19241, 20052, 0.000052 0.000152  4.04  3.31  1.160 1.012 1.016 0.072
3.27 0.0 103.0 12.8  192106. - 19985. 0.006065 0.000116¢  3.88  3.13 1.161 1.011 1.012 ©0.069
3.28 5.1 6.6 10.8 19605,  19099.. 0.000070 0.000136  0.49  0.49 1.493 1.172 1.163 2.125
3,29 .. 57 . ..5.2....10.5_ 18995, .. 19079...0.000007.. 0.000102 .. 0.4%... .-0.6% .. 1.475. ..1.183. . 1.174 --2.435.
3.30 5.3 5.2 11.0  18950.  19041. -0.000033 0.000048  0.48 0.48 1.518 - 1.202 1.189 2.435
3.31 9.3 6.1 10.0 18907, = 1898G. 0.000040 0.000171  0.41  0.41 1.430 1.200 1.169 2.228
3.32  10.8 5.4 10.5 18873,  19096. 0.000035 0.000846  1.17 1.18 1.35¢ 1.218 1.176 2.336
.3.33_._10.7 ... 4.5......10.9.__.18823.. . ..18920. -0.000046..0.000110..—0.5L ... 0.5 .-~ 1,380 1.2171,170.- 2.616
3.3¢  16.0 12.1 11.3  18784.  19173. 0.000067 0.000016  2.03  2.07 -1.424 1.211 1.193 1.341
3.45 0.0 5.2 11.3 18326,  18351. 0.006038 0.0001i2  ©9.15 ©0.15 1.396 1.188 1.159 2.435
3.46 0.0 5.0 11.0 18305,  18311. - 0.000057 ©0.000110 ©.83  0.03 1.386 1.190 1.158 2.485
3,67, .. 0.0 . 4.9. ...11.2 .. 18274.... .18386...0.000063 0.000070 ... 0.61. —.0.61. 1.317 .-1,202- --1.164 — 2.510
3.48 0.0 10.7 10.8°  18264. 186465, -0.00002¢ 0.000080 - 1.09  0.87 1.347 1.139 1.109 1.493
3.49 0.0 10.4 10.3  18249.  18511. 0.000006 0.000125  1.41  1.22 1.47¢ . 1.12¢ 1.132 1.529
3.50 0.0 9.9 9.0  18238.  18468. 0.000041 0.000085 1.2 1.07 1.319 1.163 1.129 1.592
.3.51 0.0 20.1 11.6....18224......18637..-0.000066...0.000066 ... 2.22 ... 1.71... 1.306..~1.108 ....1.076- 0.755
3.52 0.0 19.5 10.9  18212.  18668. -0.000019 0.000076  2.44  1.96 1.348 1.081 1.085 0.823
3.53 0.0 20.4 12.0 ~ 18203.  18645. -0.000007 ©0.00013%  2.37  1.87 = 1.23% 1.091 '1.056 0.781
3.56 0.0 39.6 11.6  18145.  18726. -0.000091 0.000041 - 3.16  2.43 1.313 1.053 1,044 0.326
3,55 0.0 __ _40.2._ .. 11.8 . . 18137. ... 18777. =0.000603..0.000103 ... 3.41. 2.75...1.291 .1.046 . 1.041 ...0.319
3.56 0.0 39.5 11.3  18127.  18722. -0.000005 0.000057  3.18  2.51 1.240. 1.876 1.046 0.328
3.57 0.0 58.7 12.2  18079.  19001. -0.000059 0.060052  4.85  4.19 1.272 1.645  1.049 0.075
3.58 0.0 105.1 12.3  18052.  18875. -0.000062 0.000031  4.36  3.65 1.183  1.071 1.038 0.067
.3.89._..0.0.___100.6 12,3 18041..... . 18933. -0.000013..0.000072 . .4.71 ... 6.04.. 1.195 ...1.060...1.023 ...0.673
3.61 7.6 12.9 11.4  17959. 18268, -0.008079 0.000119  1.69  1.64 1.513 1.118 1,115 1.265
3.62 8.2 12.4 11.5 - 17933,  18273. 0.000006 0.000175 1.8  1.84 1.542 -1.682 ° 1.099 1.312
3.63 9.2 13.3 10.7  17926.  18267. -0.000053 0.00013%¢  1.87 = 1.87 1.470 - 1.109 1.105 1.229
3.66._ 9.3 _ 12.5 10.4 . _ 17871.... .18073..-0.000007 0.000181 .. 1.12 _ 1.11 . ‘1.491 ...1.107.° 1.095. 1.302
3.65  11.2 16.7 11.0 17865,  18161. -0.000041 0.000162  1.63  1.66 1.474 1.117 1.189 1.114
3.66  10.5 8.4 106.8  17748.  18074. . 0.000057 0.000087  1.80  1.84 1.505 1.131 - 1.133 1.8C6 -
3.67 4.4 12.9 11.2  17692.  18159. -0.000047 0.000095  2.57  2.64  1.414 1.166 1.161 1.265 .
3.8 _16.2 _ -13.8 ___ 11.0___17666. _ 18118._ 0.000053 _0.000092___ 2.45 . 2.56 1.47¢._..1.170...1.169 . 1.186
5.69 13,8 14.0 11.3 2.66 -2.11 1.460 1.1643 1.136 . 1.169

17640, -18012. -0.000031 - 0.000151 .

./
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POINT SPEED
NC. (KT)
3.13 .0

- 3.1¢. .0.0.
3.15 .0
3.16 .0

. -0
.1 .0
.1 .0
.2 .0
.2 .0

_3.22 ...0.0

.2 .0
.2 .0
.2 .0
_3.2 0.
.2 .0
.2 .1
.2 .7
.30 5.3
.3 .3
3 10.8
.33 10.7
. 16.0
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(FT)

.0 8.005933
Y ¢ B 0.005914
- 0.00591%
0.005945
0.005935
e 32005914
0.005904
0.005900
0.005895

o 0.005899
0.00589%2
0.005881
0.005874%
o3 < 005867
0.005856

13 0.005687
14 0.005676
13
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08.005577
. —8.005531
08.005679
0.005608
08.005606
19..0.005505
20 0.005409
23 ©.0053%1
23 0.005408
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i
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- XXX

26 £.00536%
36 0.005339
40  0.005312
36 _0.005323

R
NN

et et

28 0.005389 _

$.005911

0.005876

0.005910
0.005988
0.005969

- 0.005911 ...

0.006020
0.006022
8.006020
0.8086056 .

0.006051
0.0606035
0.006100

...0.006114 ..

0.006092

0.005715.

0.005701
. 0.005692
0.005673
0.095710
0.005652

~8.005736..

©.005405
0.005413
9.005433
.0.005565
9.005635
0.005540
8.00565%

~.

TABLE IV (CONCLUDED)

8.000409

.0.000404

0.000409
0.000449
0.000439
0.000427
0.000456
0.0006459
0.000462
8.000484
©.000480
0.000478
0.000693
0.0004%2
0.000491
8.000392
0.000387

.0.000381

8.600386
0.000387
0.0003383

0.000363
0.000364
0.000364%
0.000395
0.0003%
0.000385
0.000416

.. 0.0006431

0.005696

0.005768
0.005774
. 0.005713
0.005969
0.005863
0.005883

0.000428
0.000440
0.0600442

.0.000434

..0.005435

0.000461
0.000453
0.000462

8.000373

.CRS ... .

0.000416

0.000416 -
1 '8.00049%
-0.000544

0.000420
0.000459
0.000447
0.000433
0.000465
0.000469

06.0006472 -

0.000498
0.00049¢
0.000489%
0.000511
0.000509
0.000508
0.000398

'0.000393
0.000383..

- 0.000384. ..

0.000391
0.00039%4

0.000389
0.000389...

0.000373
0.000375
0.000376
0.000402
0.000401
0.0003%4
0.000422

0.000439...
0.000435.

0.000447
0.000449

0.000440

0.000461
0.000453
0.000463

0.000391 ...

0.0003%9
0.000395
0.000395

0.000390

0.000382
0.000374%
0.000368

0.000378 !

0.000497
0.000489

0.000529
0.000515
0.000550
0.000556
0.000553
0.000579
0.000573
0.000571
0.000590
0.000587 .
0.000552
0.000473
0.000667
0.000660.
0.000465
0.000467
0.000463
0.000473...
0.000438
0.000440
0.000440
0.600476 ...
0.000476
0.000465
0.000502
0.000521...
0.000516
0.600531
0.000533
0.000528
8.000556
0.000547
0.000552
0.000466. .
0.600474
0.000469
0.800471
0.0006466
0.008456
0.000447

'0.000440

0.000651

0.000506
08.0006459
0.000504
0.000553
0.000536

- 6.000521
0.000558

0.000565
0.000563

0.000592 -

0.000585
0.000581
9.000607

0.000603 .-
0.000608

0.0800480
0.000474

.0.0006468 ...

0.000472
0.000475
0.003469

0.000478.

0.000451
0.000453
0.000454

0.000484. .

0.0004382
0.000474
0.000507

0.000525.

0.000522
0.000535
0.000538

0.000536 .

0.000552
0.000543
0.000551

0.000471...

0.000480
0.000476
0.000476
0.000470
0.000460
0.000451

0.000445 .

0.000456

.. CPE ...

0.000506

-0.000498 -

0.000509
0.000555

H

0.000537

0.000520 -

0.000558
0.000574
0.000562

0.0005%1-

0.000585
0.000580
0.000604

0.000599
0.00049%6
0.000488

¢

©.000600.-

0.000481 .-

0.000480
08.0080472
0.000470

0.000453
0.000454
0.000448

0.000486

0.00049%
0.000472
0.000507

. 0.000537.

0.000515
6.000537
8.000539

~-0.008472.

- CTTR

0.01450
0.01410

0.01450

0.01523

0.01460

0.01436

0.01451

0.01515
0.01481

- 0.01498 -

0.01481
0.01465
0.01509

0.014%4 -~

0.01495
0.01530
0.01493

0.01516. -

0.01443
$.01373
0.01385

8.01434

0.01326
0.01321

- 0.01256
- 0.01392

0.000518 .

0.000554
0.000531
0.000546
0.008482
0.0004%8
0.0609484
0.000487

0.000480. .

0.000472
0.000454
0.000449

0.01528

9.01331

0.01423

0.01523 ...

0.01382
0.01515
0.01494
0.01409
0.01535
0.01405
0.01446

0.01528 .

0.01585
0.01496
0.01520

0.01488

0.01485
0.01368
0.01404

.0.000461 __ 0.01425

TR

0.00172
-0.00163
0.008162
0.00150
0.00178
- 0.00172
0.00188
0.00195
0.00181

i

0.00182
0.00184
0.00196

0.00207
0.00154
0.00151

0.00151
0.00152
0.00150
$.0C6176
0.00140
0.00141
0.00141
------ 0.00155

0.00155

0.00166
0.C0173
0.00171
0.00178
0.00179
. 8.060191
0.00150
-6.00185
0.00176
0.00151
0.230154
0.00152
0.00153
6.00151
0.C01647
0.00143
6.00161
. 6.00145

0.00191 -

0.00191 -

.0.01287

8.00149 -

0.00151 -

_CTTRP

0.01072
0.01059
0.01072
0.01176
0.01150
0.01117
0.0119%
0.01203
0.01209
9.01267
0.01258
0.01252
0.01291
0.01288

0.01025
0.01013

0.00998 -

0.01009
$.61014
0.01006
0.01007
0.00550
0.00953
0.00954
0.01633
0.01031
0.01009
0.010%0
0.01129
8.01120
0.01154
0.01157

-0.01136

9.01207
0.011388
0.01210
0.01010
0.01028
0.01017
0.01020
0.01010
0.00%37
0.00967
0.00953

6.00976
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POINT v WH
NO. (KT) (FT)

. 4.16_..15.0...30.0. ...
4.17  15.86 10.0
4.18 15.0 10.0
4.19 5.0  20.0

.%.20__. .5.0.-.20.0
4.21 5.0  20.0
4.22 10.80 20.0
.23  10.0 - 20.0

~%.26_.10.0...20.0 ..
6.28 5.0 . 20.0
4.2%9 . 5.0 ° 20.0
4,30 5.0 20.0

%4.31 _.10.0.. 20.0
4.32 10.6 20.0
4.33 10.0  20.0
4.35 15.0 20.0

_%.36__.15,0...20.0
4.40 15.0° 20.0
4.61 5.0 100.0
4.62 5.6 100.0

_4.43__ 5.0 100.0
4.4¢ 10.0 -100.0
4.65 10.0 100.0
4.46 10.0 100.0

LG4 5.0...10.0. .
6.48 5.0 10.0
4.49 5.0 10.0
4.50 '10.0 10.0

4,51 _ 10,0 _ 10.0.
4.52 10.0 10.0
4.53 15.0 18.0
4,56 15.0 10.0

4,55 _15.0__.10.0
4.56 5.0 20.0
4.57 5.6  206.0
6.58 5.6 20.0

_%.59__10.0_ _20.0
4.60 10.6 20.0
4.61 10.0  20.0
4.62 15.0 20.0
%.63 _15.0 __20.0
4.64 15.0  20.0

i
i
b

{DEG) (DEG) (DEG) (FPS) (DES Cl (FT) (LB) (FT-1B) (iB)

wleBe 0.9 12,1 685,70 14.F .. 66.. 19670, 488, 1673, - -
1.1 ~-2.0 11.4 685.4 15.0 39, 19038. 8. 1526.
1.6 ~-1.9 11.3 684.2 15.2 53. 18985. 531. 1572.
1.5 -1.¢ 11.7 683.7 15.0 42. 18923. 527.  1730.
2.4 =1.8. 11.1 "684.0...15.2. . 27. 18844, - - 0. 1648, -
1.3 -1.8 11.7 684.0 15.2 43, 18822. 0. 1643.
2.5 -1.5 11.4 683.9 15.1 43, 18766. - 6. 1597.
1.9 -1.7 11.5 684.1 15.2 43. 18757. 0. 160%.

e2eBr1.5...12.0.. 6864.8. - 15,2243, 18715, v 8014504
1.8 -0.9 11.4 682.2 15.0 33, 18580. 8. 1750.
8.7 -1.8 11.1 81.9  15.1 42. 18558. 6. 1739.
1.9 -i.2 11.3 682.5 15.0 47. 18553. - - 0. - 1648.

2.4 _.-0.6..12.1.682.3 .15.0.. .36..18505.. 8. 1656,
1.6 ~0.7 11.6 682.9 15.2 33. 18496. 8. 1597.
2.5 =-1.6 11.4 685.9 15.2 51. 18397. 0. 1568.
3.1 -1.4 11.0 639.8 15.4 18. 18287. 0. 1399.
1.7...0.6... 11.5._686.5...15.5... . .54. 18238......400.. . 1544,
3.2 -1.5 11.7 688.5 15.5 46, 18083. 400. 1462,

1.8 -2.8 11.7 686.4 15.0 120. 17968. 420. 1l621.
1.2 -1.8 11.6 687.0 15.0 120, 17933. 400. 1633.

L l.2..=2.2_ .10.9 .686.6_.15.0. .120.. 17923....450. .1651.. -
0.8 =-2.7 12.0 686.2 14.9 110. 17879. 480. 1705.
8.9 -2.2 11.4 687.1 . 14.9 110, 17858. . 4&460. 1668.
.9 ~1.7 - 11.7 688.4¢ 14.8 147. 17813. 6. 159%.
2.3, .=1.2...11.4_689.9_.15.6 ...  6..17716....391...1535......
1.6 -1.0° 11.4 689.9 15.5 6. 17700. 420. 1626.
1.8 -1.1 11.4 689.8 15.5 6. 17693,  432. - .1600.
2.1  -2.2 11.5 686.8 15.7 19. 17616. 361. 1467.

2.2 _~1.8 _ 11.6 . 686.0 _15.7 .. .28..17605.. ..400. ..14%.

- 1.9 -1.z 11.5 686.4 15.5 25. 17565. 406. 1500,
2.2 -1.5 11.5 687.8 15.6 48, 17521. . 450. 1521.
2.4 -1.4 11.4 688.6 15.8 38. 17471. 450. 1482.

2.1 =1.0...11.2. 689.6...15.8 ... 52. 17666....425....1403.
1.7 -1.6 11.6 683.9 - 15.6 48, 17382. 9. 1588.
1.6 -1.9 11.3 684.0 15.6 40, 17372. 8. 1595.
1.8 -1.4 11.6 683.6 . 15.7 36..17361. 6. 1612.

. 1.8__-0.9_ 11.7 .683.7 _.16.0. . . 43. 17286. . . . 0. .. 1521.
1.7 -1.1  11.3 682.9 15.9 28, 17274. 6. - 1603,
2.3 -1.6 11.7 683.1- 15.9 26, 17269. 0. 1617.
2.2 -1.4 .11.3 686.0 15.8 44 17227. 8. 1389.

1.5 _-0.3 _ 11.1 687.3_.15.8 __ 18. 17219..... 8, . 1357... .
2.3  -1.5 11.3 486.6 15:9 43. 17188. . 9. 1372.

TABLE V

- TABULATED DATA — FLIGHT 4
8 78 TC ©OR  TEMP ALT G4  TRQ. TRT

X
(§1:3}

124.

111.

-z
(LB)

17890. -
17590.

177090.
17500.

Y

BMRQ

(1B} (FT-1B)

=367,

176450, -

17430.
174590.
17380.

17160.
17360,
17250.

17200.
17100.
171980.

17160 .-

16860.
171640,
17090.

17350,

-198.
-221.
-211.
~186.-
-1%.
-216.
-208.

=176.

- 17118, -

17160,

17120.
16960.
16870.

--16298.. -

16280.
16270.

.16180.

16320.
16190.
16220.
16270.

16040,
16100.
16130.

16020.
16080.
16030.

|15910. .

15999.

..16310. ...

15960...

-311.
-261.
-259.
-286 ..
-268.
-205.
-321.

~371.-

~-268.
-217.
~330.
~328.
-356.
~345.
-349.

-201..

~267.
-276.
-145.

=186

-203.
-252.
-288.

~318...

~207.
-185.
-224.
-240,
-288.
-270.
-286.

=340

-264.,

41180.
41340.
41480.

41560.
46756.

41480,
41230,

41160,
40840.-

41060.
41700.
41650.

41140 .-
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POINT __ SPEED COLL .. 6ROSS ... . BALANCE _ BALANCE
NO. HBT ’ WEIGHT THRUST DRAS
(KT} (FT} {DEB} (LB) (LB) (~-)
G166 15.0° .. ..10.0... ... 12.1 . ..19070. ... 19277. ..0.000102 .
4.17 15.0 10.0 11.4 15038. 18986. ~0.000054
4.18 15.0 10.0 1.3 18985.  19096. $.000013
4,19 5.0 20.0 11.7 18923. 18893. 0.000001
. %.20 5.0 20.0 11.1......18866. ... 18843....0.000117 .
.21 5.0 20.0 11.7 18822, 18326, -0.000030
- 4,22 10.0 20.0 11.4 18766. 18847. 6.000122
4.23 10.0 20.0 11.5 18757. 18777. 0.00004%
G626 . ... 16.0... .. 20.0.. ... .12.0 .. 18715, .. 18748... 8.000117
4.28 5.6 20.0 11.4 18580, 18547. 0.000032
- 4.29 5.0 20.0 11.1 18558. 18689. -0.00008%
4.30 5.0 20.0 11.3 18553, 18642. 0.000035
.4.31....:10.0 20.0 12.1.....18505. ... 18697....0.000113 .
4.32 10.90 20.0 11.6 18496, 18585. 0.0600020
4.33 10.0 20.0 11.4 18397. 18498. 0.000131
4.35 i5.0 20.0 11.0 18287. 18491. 0.000184
_____ 4.36_.. .15.0 .. _.20.0 .. __ 11.5. ..18238. .. 18543. .-0.000008..
4.40 15.0 28.0 11.7 18083. 18252. 0.000160
4.41 5.0 106.0 11.7 - 17%68. 18542. -0.008022
%4.42 5.0 100.0 11.6 17933. 18482. -0.000062
5,493 5.0 100.0. . 10.9 17923.......18554.. .-0.000060 .
4.44 10.0 100.0 12.9 17879. 18509, -0.000065
4.45 10.0 100.0 11.4 17858, 18348. -0.000048
4,66 10.0 - 100.0 11.7 17813, 18253, -0.000013
Y . 5.0 . 10.0_ . .11.4 .. 17716... .17682... 0.000082
%.48 5.0 ° 10.0 11.4 17700. 17667. 0.000001
4.69 5.0 10.0 11.4 17693. 17658. 0.000022
4.50 10.0 10.6 .- 11.5 17616. 17579. 0.000059%
_%.,51....10.0.__ _.10.0.... ... 11.6. . .17605... ..17717...0.000086 .
4.52 10.0 10.0 i1.5 17565. 17581. 0.008048
4,53 15.0 10.90 11.5 17521. 17612. 0.000058
4.56 15.0 10.90 11.4 176471. 17660. 0.000057
,,,,, 4,55 . _15.0 __ _.10.0._ .. 11.2_ .. 17466. ... 17696...0.000004
4.56 5.0 20.0 1.6 17382. 17433. 0.000027
4.57 5.0 20.0 11.3 17372, 17495. 0.000013
4.58 5.0 20.0 11.6 17361. 17522. 0.000033
LG.59. . 10.0 . 20.0.... . . 11.7....17286. . 17348...0.000026.
4.60 10.90 20.0 11.3 17274. 17408.° 0.000005
4,61 10.0 26.0 11.7 17269. 17476. 0.0600076
4.62 15.0 20.0 11.3 17227. 17419. 0.000046°
- 4.63 - 15.0 - 20.0 11,y 17219, . 17289. -0.000025
4.64 20.0 11.3 17188. 17380. 0.000060

WHEEL ..

15,0

TABLE V (CONT)

BALANCE .. D/T.
SIDE FORCE
() (34}
8.000139% .- 1.08..
0.000052 -0.28
0.000094 0.58
0.000146 -0.16
0.000183 ... ~0.01
0.000114 0.02
0.0060133 0.43
0.000117 0.10
0.000142 - 0.17
0.0060159 -0.18
0.000058 0.70
0.000152 0.48
0.000195 ... =0.0%
0.600151 0.48
0.000125  0.55
0.000072 1.11
0.000148 .. 1.65..
0.000097 2.93
0.000034 3.10
0.000076 2.97
.0.000064.......3.40
-0.000006 3.40
0.000032 2.67
0.000066 2.41
8.000132 ... -0.19.
£.0C0131 -0.19
0.000120 -0.20
0.000070 -0.21
0.0603059 ... 0.63
8.000143 0.09
0.00005% 9.52
0.000084 1.07
0.000100 ... 1.30..
0.0001¢5 0.2%"
0.000092 0.70
0.000121 8.92
0.000164 ... 0.36.....
0.000131 9.77
0.000097 .1.17
0.000081 1.10
0.900145 0.61.
0.000076 1.11

. DV . TAIL ROT
. BLOCKAGE

Z)

1.09
-6.28

(~=3}

- 1.500

0.59

-0.26

- =0.10 -
. =-0.038

0.43
0.10

-0.27
0.61
0.38

om0 .04

0.48

- 0.17-

0.55 °

1.12

L 6T -

0.9
3.06
2.96

3.52
2.74
2.47

=8.23..
-0.22

-0.23

1.362
1.398
1.536

-1:179.

1.493 .

1.6461
1.429
1.438

1.310 -

1.573
1.539
1.460
1.486
1.433
1.421
1.423
1.472
1.434
1.386
1.454

1.453 ...

1.490
1.511
1.493

1.545

1.630

©1.603

0.491

1.12

1.465

1.456
1.529

1.525

1.488
1.580
1.556
1.577

1.551
1.550
1.462

12451 ......

. 1.238.

@

(--)

1.201
1.182
1.139

1.178 -

1.156
1.160
1.166
1.191
1.120
1.103
1.130

1.133 -

1.142
1.141
1.291

1.190 .

1.225
1.050
1.677
1.056
1.030

1.078 -

1.109

1.183. -

1.155
1.155
1.178

1.136 ...

1.129
1.17¢
1.189

1.103
1.106

1.107
1.465

1.485 .

1.661

1.107-.

1.093
1.080
1.216
1.267.
1.231

(-}

1.127
1.135
1.115

1.133

1.111
1.120
1.116

1.1¢00
1.09
1.092

1.093 -

1.100
1.100
1.235

1.164 -

1.169
1.041
1.079

14073

1.062
1.086
1.114

1.157 -

~1.121~

1.142 -

1.135
1.134
1.128

1.109.

1.095
1.137
1.170

1.218 -

1.114
1.0%

1.103

1.069

1.081
1.076
1.177
1.210

1.187

(--}

1.579
1.579

1.57%
0.800
0.800
0.800
0.800
0.800
0.800
0.800
0.800
0.800
~0.800
-0.800
0.800
0.800
0.800
0.800
0.073
0.073

- 0.073

0.873
0.073

0.073.

1.57¢9
1.579
1.579
1.579

1.579

1.579%
1.579
1.579%
1.579
0.80¢
0.800
0.800
0.800

© 0.800

0.800
0.800
8.860
6.8C0
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POINT SPEED
NO.  (KT)

4.16 15.0

. 4.17.15.0.

4.18 15.0
4.19 5.0
4.20 5.0

...... 4.21.._5.0
4.22 10.0
4.23 '10.0
4.26 10.90

4.28 5.0
4.29 5.0
4.30 5.0
4.31 10.0

. @
P 3
wn

H i
N DO
SUFRPURNNSSELEGER

0

P
CX-X-)

ép LN R PLBLLEP R
h

.

.
e Unm
o W OO

“H.HBT

CEX-X-

MU
(FY)

10.0

.. CH

0.037 0.005663 0.005725

.10.0 .0.037..0.005655.. 0.005640

0.037
0.012
¢.012

10.0
20.0
.20.0

20.0
29.0
26.0

0.025
0.025
0.025

 20.0...0.012..

20.0
20.0

0.012
¢.9012
0.025

160.0 0.012
106.6 0.012
1060.0 0.012
100.0..0.025
100.0 0.025
160.0 0.025
10.0 0.012

..10.0..0.012

10.6 ¢©.012
10.0 0.025
10.0 ©.025
.10.0_.0.025
10.0 0.037
10.0 0.037
0.6 0.037

20.08 .0.012_ 0.005199. 0.005214%

0.012
0.012
0.025

20.0
206.0
20.0

.20.9._0.025

20.0 0.025
26.0 0.037
20.0 6.037

e 20.0...0.012...

0.005666 9.005699
0.005650 0.005641
0.005622 0.005622
0.005619...0.005620....
0.005602 0.005626
0.005598 0.005604
0.005576¢ 0.005584

0.005570 0.005560 ...

0.005572 0.005612

©.005568 0.005586

0.005547 0.005544
...0.005537... 0.005564..

0.005463 0.005493
0.005367 0.005427

0.005413 0.005503

. .20.0 0.037..0.005334_ 0.005384

0.005338 0.005508

8.005318 0.005481

0.005321 $.005508
0.005310...0.0805458 ..
0.005298 08.005436

0.005262 €.005392

0.005195 0.0805185

.. 8.005192 0.005183 .
0.005192 0.005182°
0.005221 0.005210

0.005231 0.005264

...0.005209._0.005214% ..

0.005181 0.005208
0.005156 0.005212
08.005142 ¢.005210

0.005193 0.005229
0.0051%6 0.005245
0.00517%9 0.00519%8
0.005183 .. 0.005223.
0.005173 0.005239
0.005124 0.005181
0.005087 9.005118
0.005105 0.005162

Y. ...

R

TABLE V (CONCLUDED)

ces

0.800395"

0.0600396 ...

0.000399

0.060400 -

0.0080392

0.000399 ..

0.000397
0.000395
0.000392

8.800397 .

0.0004%4
0.000403
0.000398

8.000397 ..

0.800390
0.000343
G.000371

0.0004613
0.000396
0.000601

.0.0008358 ..

0.6C040% ..

0.0600389

0.000375 .

0.008347

0.000348...
0.000349

0.000353

$.000365

LC]S ...

0.000406 O0.800491
0.000405.. 0.000478
. 6.000503
©8.000503

0.0600408

- 9.000406

8.000396

-0.000406

0.000407
0.000405
0.800399
0.000403
0.000412
0.000412
0.000406

-0.000479 -

0.000364%...0.000371....

0.000350
0.000341
0.088330

0.000366
0.000364
0.000370
0.600369

.0.9800358 .

8.000372

0.000336
0.000322

0.600332

0.000357
0.000345
0.000334

0.000375..

0.000373
0.000374
0.000376

£.000375..

0.000379
0.000344
0.000325
0.000334

0.000473

0.800482 -

0.000479
0.000478
0.000473

0.000487
0.000486
0.000480

0.000403

CPB ...

LPS... ...

CPE

0.000500 0.008490
0.0600486 - 0.000480

0.000510
0.000508
8.000476
0.000486
0.900488
0.000486
0.000480

-0.0004%%
9.000490

0.000484 -

0.000494
0.00049
0.000487

0.000477

- 0.000684 -

0.000622

0.000461

. -0.000449 ...

0.000504

- 0.000484

0.c00500

--8.000507

0.000485
0.000462
0.000435

--0.000441

0.000489
0.0005C5
0.000485

0.000487
0.000476
0.008503
0.000511
0.000497
0.0004%4

0.00048%

0.000450
0.000614
0.000454

0.000432 ..

0.00C503

0.0800488

0.000498

8.000509 ..

0.0060684%
0.000467
0..000430

-0.000640

0.0004644

0.000441
0.000459

--0.0006456
- $.000448

0.000435
0.000421

0.000449
0.000449
0.000452

0.000456
0.000415

0.000440

-0.000435

0.000452

.0.000652

.0.000450 .

.0.000451 .

0.000394 -

06.000405

0.000433
0.000423
0.0304C5

.0.000661

0.000456¢
0.900459
0.000457
0.000463
0.000663
0.000410
0.000351

.0.000403

- 0.01487 .

CTTR

8.01549

8.01413-

0.01462
0.01610
0.01532
0.01529
8.01486
0.01492

e CRTR.. .....CTTRP ..

0.00200

0.00219
0.00217
0.00154

- 0.00156 -

- 0.00158 -

0.01346

8.01635 -~

0.01627
9.061539
8.01547

0.01490 -

0.01451
0.01280
0.01628

H

0.61344. -

0.01501
8.0150¢%

0.01528 .

0.01578
0.01540
0.01468
0.01403

0.01463
8.61355
08.01385

0.01386.

0.01402
0.01363
0.01287
9.014380
0.0149¢0
0.01504
0.01420

. 8.01499

$.01511

$8.00156
0.00156
0.00154

0.00160
0.00159
0.00157

9.00153
0.00132
0.00163

'6.01033

0.01037
0.01046
0.01048
0.01027
0.01046
5.01039
0.01038

.- 0.01027
0.00156

-0.00157-

0.00162 -

0.00172
£.00163
0.00184

8.0019%96 -

0.00187

-0.00146

0.00157

0.00169 -

8.00174
0.00147
0.00164

0.00166 -

0.00183
0.00182
0.60171

- 0.00138

i

0.01288

2.01252

0.00142
0.00141
0.00144

0.00143..

0.00145
0.00128
8.00122

.. 0.00126

0.01039-

0.01058
6.01954
0.01041
0.01040
6.01022
0.00899
0.00970

'0.00937 -

0.01083
0.01038
0.01051

0.61059 -

0.01019%
0.00983
0.00908
8.00912
0.060913
0.00925
0.00955
0.00952
0.00917
0.008%%
0.00865

- 0.00937 -
-0.00958

0.00954
0.00970

0.00967.

0.00975
0.00381
0.00843

0.00869 .
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TABLE VI

TABULATED DATA — FLIGHT 5

OR TEMP  ALT = TRG TRT
(FPS) (BEG C) (FT} (LB) (FT-LB) (LB)
683.3...15.2.....40. 19675, .. 423, ..1647, -
682.4 15.2 30. 19618. 453, 1706.
683.8 15.5 40. 19561. 386. 1599.
679.0 15.0 40. 19530. - 447. 1681,
.679.8...15.6. - 50. 19499. .- 542.- 1811,
680.4 15.0 50. 19468. 393. 1599.
679.8 15.0 50. 19429. 509. 1793.
680.0 15.1 30. 19390. 442, 1701.
678.7 15,2 30..19351. .. -520.-1806 4
686.3. 15.4 6..19270. 520. 1823.
686.2 '15.2 25. 19217. 501. 1766.
686.5 15.3 . 1l6. 19163. 406. 1lé622.
680.7 .14.9... .91..19087. . 576. .1850..- .-
683.3 15.0 109. 18935. 679. 2072.
680.9 14.7 73. 18897. 751. 2100.
682.7 14.5 106. 18820. 622. 1964.
680.5...16.5 . . 91..18782..... 861.... 2217.
681.1 14.6 113. 18715. 740. 2084.
683.8 14.5 82. 18649. 556. 1885.
683.2 14.7 101. 18582. 650. 19%6.
_686.6 .. 16.5... .149..18515. ... 488... 1818.
683.1 16.9 4. 18463. 488. 1748.
682.7 15.0 20. 18411. 507. 1773.
683.5 15.0 20. 18359. 562. 1758.

. 683.5_..15.0. ... 10..18341.....520....1785..
686.9 15.0 18. 18322. &50. 1689.
684.1 15.2 10. 18304. 656. 1696.
686.7 15.0 30. 18271. 375. 1572.
685.9 _.16.3 . -47..18238.. .389...1626.
687.1 15.0 17. 18206. 374. 1566G.
682.6 14.7 98. 18176. 581. 1863,
682.2 14.7 106. 18147. 606. 1909,
681.2...14.6.....93. 18117, _ 677...1999.
682.0 14.5 83. 18086. 595. 1890.
683.2 14.6 80. 18055. 603. 1%02.
677.6 1l4.6 80. 18024. 462. 1743,
692.0__14.5_ 100, 17903, _ 263. .1455.
696.7 14.5 100. 17867. 270. 16470.
687.8 14.5 ~ 100. 17831.  393. '1668.

. 682.1  14.0 15, 17793. 367. 14%1.

 682.5___15.0 _ 15. 17754. __ 327...1431.
681.8 15.0 15. 17716. 373, 1486.
682.6 15.9 15. 17760. 472. 1685.
682.3 14.0 15.. 17677. 422. 1613.

_682.2 _15.0 _ 15. 17658. 432, ..1635.
684.6 15.2 20. 17631, 352. 1498,
686.3 15.5 20. 17604, 358, - 1469.

POINT v WH
NO. (KT} (FT} (DEG} (DEG) (DE6)
5,14 14.6....8.2....1.2..~1.8..11.5.
5.15 15.5 6.2 1.8 . -1.8 11.5
5.16 17.8 6.4 3.0 -1.7 1l1.4
5.17 6.2 21.7 1.4 -1.7 11.9
..5.18.._ .6.5. .21.3 ... 1.5.. ~2.1.. .11.8
5.19 6.5 17.3 0.7 -2.0 11L.7
5.20 8.5 14.5 1.2 -1.1 11l.6°
5.21 %.6 16.3 1.0 =-1.8 11.8
..... 5.22....9.4...17.6 1.7....=1.2 11.7
5.23 15.9 22.3 2.7 -0.4 11.4
5.26¢ 16.2 23.7 2.3 ~0.3 11l.4
5.25 15.5 2%.1 2.0 -0.8. 11.3
5.26 .. 8.3..98.7.. ..1.0 _.-1.8...12.0.
5.28 9.5 125.9 2.9 -2.1 11.4
5.29 8.6 93.0 0.8 -0.7 12.0
5.31 11.4 104.C 4.1 -1.4 11.5
B.32. .96 _98.,2...1.1..-0.7..11.8
5.33 11.7 121.8 = 1.5 -1.0 11.7
¢ 5.3 15.5 101.1 - 4.6 -1.6 1ll.4
5.35 12.7 110.9 3.1 -1.0 11.4
..5.36_. 17.6_155.1 .. 4.%.. -0.3. 10.3
5.37 7.9 26.2 1.3 -1.3 11.3
5.38 8.5 21.4 1.3 -2.2  11.3
5.39- 8.5 23.5 1.4 -1.4 11.2
.5.40 _11.0  17.7...31.3. . =1.8...11.2
5.41 - 10.8 1%.2 1.7 -1.1 11.2
5.42 10.7 19.3 g.8 -1.6 11.2
5.43 14.2 18.4 1.2 -1.1 10.9
5.44 16,6 17.6_ _.0.4 .. -1.0_. 11l.3
5.45 16.2 15.8 1.8 -1.3 10.8
5.46 12.6 109.1 2.6 -2.2 11.5
5.47 10.8 117.3 1.6 ~-1.9 11.5
..... 5.48 . .7.5.106.1 ... 1.3 __-1l.4..11.6
5.49 12.1 93,2 2.8 -1.7 11.6
5.50 10.6 $9.1 " 1.1 -1.1 11.3
5.51 13.9 103.2 2.8 =-0.5 10.7
..5.53 19.5 119.3 __ 3.2 -0.9. .10.1
5.54 . 22.4 126.2 2.6 -8.2 10.2
5.55 16.1 121.7 2.5 .8 10.6
5.56 6.2 11.1 1.6 2.2 10.8
_5.57_ 4.8 _11.8 1.3 __=2.6__10.7
' 5.58 5.8 11.8 1.6 3 1g0.8
5.59 18.2 8.6 1.3 6 10.6
5.60 11.4 8.6 1.1 2 18.7
5.61. 11.4 _ 9.7 1.2 .8 10.8
5.62 16.6 9.1 2.3 3 16.6
5.63 16.3 9.8 1.9 4 - 10.5

X
(§3:-3

62.
103.
132.

64,

~103.

15.
76.
153.

381.
226.
238.
303.

576.

275.-

118.
577.

495.

719.
65.
52.
72.

dBes

20.
-30.

. .62.

-13.
161.

.. 24.

227.
41.
435,

604,

495.
492.
80.

103.
6.
1.

L1900

83.

~18.

131..

27..

-z
(1B}

18360, -
18220.
18360.
18350.
18250. -
18190.
18110.
18180.
18120.
18130,
18110.
17950.
18300. .
17820.
18260.
17680.

-180640... .

17880.
17580.
17590,
17430
17270,
17300.
17230.

17210....

17159.
17180.

‘17120.

17220.
17000,
17470.
17560.

.176480. ..

17399.

17390,

17010,

16740..
16830.
16750.
16460.
16520,
16670,
16410,
16400.
16430,
16470.
16526,

Y

-29.
-284.
-295.
-311.
-293.
-221.
~339.
-261.
-320.
-480.
-469.
-427.

~333.

-564.
-518.
-415.

~500.-

-454,
~387.
-451.

-483.-

-255.
-248.
-319.

-276.
-287.
-297.

=~37Y.

-307.
-337.
-362.
-422.
-419.
-455.
-370.
-304.
-310.
-341.
-184.
-134.
-181.
-274.
-189.

. -210.

-2901.
-27%.

-310...

BMRQ

(LB} (FT-LB}

43190,
43120.
41610.
45920.
46630.
44580.
45220.-
45430.
45510.-
41110.
42760.

40020. -

47880.-
41310.
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TABLE VI (CONT)

TV WR O TB P8 TC OR TEMP - ALT G"! TRQ TRT X <z Y BMRGQ

Jovd

POINT
NO. (KT) (FT) (DEG). (DEG) (DEG) (FPS} (DEG CJ (FT) (LB} (FT~LB) (LB} (LB} (LB) (LB} (FT-LB}
5.66 15.8 7.5 2.2 -2.3 10.6 684.6. 15.3 - -20. 17577. 379. 1559.  '36. 16530. -259. 36890.
5.65 6.7 .21.1 1.0 -1.9_10.8 684.2° 15.2 20, 17559. 361, ‘1462,  ~-11. 16420,  -199. 39830,
5766 7S7TTELE 0.9 <2017 11.0 76831 is.4 T 20. 17540. 450.. 1638. -9.716488. -228. 40690.
5.67. 8.3 20.2 1.2  -0.5 10.9 683.8 15.4 5. 17522. 454. 1658. -12. 16510. -322. 40130,
5.68 11.2 18.5 2.6 -2.2 10.8 684.7 15.1 5. 17505.  352. 1490. 75. 16460. -177. 39600.

.5.69 11.3 18.7 2.2 ..-1.3 10.9 683.8..1B.1 ... 5. 17487, 424. 1617... 68. 16500. -284. 40030..
5.76 11.3 20.8 1.5 ~ -0.8 10.9 683.5 15.2 5. 17470. 454. 1657. 28. 16440, -311. 39670.
5.7 15.6 20.6 1.0 -1.5 18.7 685.0 15.2 21. 17447. 365. -1512. -58. 16420. ~-308. 38690. .
5.72 - 15.0 20.0 2.4 -0.2 16.5 686.6 15.2 10. 17423,  346. 1479. 71. 16340. =351. 37030.

5.73 _.15.7..16.4_ ..1.4 .. -1.6 . 0.8 685.1. ..15.2.. .25..172%.. .407...1607.. -64%. 16290. .--287.. 38230..
5.7% 7.5 92.6 1.6 -1.7 11.6 683.6 14.9 25. 17186. 537. 1806. 60. 16650. -361. 39690.
5.75 8.7 . 91.8 1.5 =~2.5 11.3 683.2 14.6 77. 17181.  474. 1719. 18. 166G0. -290. 42090.
5.76 9.6 . 90.3 1.8 -1.7 11.1 683.7 164.7 70..17175.  592. 1898.  126. 16598. ~410. 40620.
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TABLE Vi (CONT)

_POINT_ SPEED . WHEEL COLL = 6ROSS -  BALANCE  BALANCE . BALANCE ~ .. 'D/T.. & DV . TAIL ROT (gg_j%z(;;j%;(g%}**z”
No. HET . © WEIGHT  THRUST ~ DRAG SIDE FORCE ) BLOCKAGE Toof \Z
(KT} (FT} ~  (DES) (BY (LB} (==} (=) TAZY 4 --) (-=) ==} {=-)
.B.16 . 16.6 .. . 8.2....11.5 _ 19675. ... '19753. -0.000058  0.00008% .. 06.40. .0.40 ..1.407 . 1.199. 1.146..1.838
5.15 15.5 6.2 11.5 19618. 19616. 0.000012 *6.00009%% -~0.01 -0.01 1.460 1.191 1.137 2.207
5.16 17.8 6.4 11.¢  19561. 19754. ~0.000135 §.000086 . 0.98 8.99 1.418 1.242 1.191 2.165
5.17 6.2 21.7 1.9  19530. 19746. ~0.060039 0.000118  1.09 1.63 1.351 1.120 - 1.081 0.727
.-5.18 6.5 21.3.; 11.8. . ...19499......19649.. -0.000017 ..0.000091 . - 0.77. .- 0.76 1.433. 1.671 1.055 - 0.743
5.19 6.5 17.3 11.7  19468. 19586. -0.000120 . 0.600109  0.60 0.55 1.311 1.158 °1.089 0.940
5.20 8.5 14.5 11%6 19429. 19499. -0.000053 £.000163  0.36 0.3¢ 1.463  1.116 ~ 1.076 1.130
5.21 9.6 16.3 11.8  19390. 19574. -0.000050 0.000120. 0.9% 0.94 1.381 1.124¢ 1,077 1.002
~B.22. . %G i 17.4. — .11.7 .. 19351. .. .1$512... 6.000011 .0.000162--. 0.82 - 0,82 1.465. 1.099 -1.072- 0.935
5.23 15.9 22.3 ©11.4  19270. ~  19515. G.000179 0.00C1530 1.26 1.27 1.637 1.179 1.186 6.703
5.2¢ . 16.2 23.7 11.¢ - .1%217. 19492. 0.000095 0.000176  1.41  1.43 1.525 1.144 1.130 0.653
5.25 15.5 21.1 11.3 19163, 19335, 0.000070 0.000120 6.89 0.90 1.4%6 1.262 1.196 0.751
..B.26 8.3 98.7. 12.90.....19087.......19696..-0.000088....6 .006117 ...~ 3.09 —.3.14 1,626 -~ 1.020 - 1.029 - 0.075 -
5,28 9.5 125.9 11.4 18935, 19206. 0.000091 -0.000029  1.41 1.42 1.850 1.117 1.152 0.049
5.29 8.6 93.0 12.0 18897. 19641. -0.000108 0.000153  3.79 3.89 1.681 0.986 1.065 0.083
5.31 1.4 104.0 11.5  1ssz2o0. 19079. 0.060367 0.000079.  1.36 1.37  1.76% 1.114 1.150 - 0.068
.5.32. ..9.% ._ ..98.2.. .. 11.8. _18782. ... 19418. ~0.000003.0.000142 .. 3.28 . ..3.37...1.861 .0.989 1.100 --0.075
5.33 11.7 121.8 11.7  18715. 19267. -0.000011 ©0.000137  2.86 2.95 1.707 -0.997 1.068 0.052
5.34 15.5 101.1° 11.4  18649. 18980. 0.000355 . 6.000058  1.75 1.76 1.704 1.120 1.14% 0.072
5.35 12.7 110.9 11.4 18582. 18982. ©.000249 0.000103 2.11 2.16 . 1.826 . 1.097 1.160 0.061
5.36 17,6 _...155.1 . 16.8_._ 18515.....18825.. 0.000430..0.000126....1.65....1.67....1.823...1.234 . 1.255. 0.033 .
5.37 7.9 20.2 11.3 18463, 18662. -0.000044 ..0.00015¢  1.06 1.06 1.505 * 1.079 1.060 0.790
5.38 8.5 21.4 11.3 18411. 18699. -0.000048 0.000079  1.54 1.53 1.506 1.054 1.050 .0.739
5.39 8.5 23.5 1.2 18359. 18621. -0.000032 ©,000123  1.41 = 1.40 1.525 1.069 1.065 0.660
_5.40. _1l.6... __ 17.7. .. .11.2 .. 18341. .. .1860%4..-0.000058 £.000087 .. 1.4l ... 1.43. 1.561 ..1.065. .1.072 . 0.917 -
5.41 10.8 9.2 1.2 18322,  18540. -0.000021 0.000153  1.18 1.19. 1.508 1.109 1.088 0.838
5.42 10.7 19.3 1.2 18304, 18572. -0.000116 0.000112  1.44 1.46 1.48¢ 1.083 1.069 0.833
5.43 14,2 18.4 10.9  18271. 18508. ~0.000068 0.000131 1.28 1.29 1.473 1.175 1.139 0.879
.5.6% ... 6.6 _..17.6 . 11,3 _ 18238.....18599..-0.000124..0.000121 .....1.94.....1.98 ..'1.505.. 1.156 ...1.131..-.8.923 .
5.45 16.2 15.8 10.8 18206, 18390. -0.000021 0.000108  1.00 1.1  1.479 1.181 1.138 1.035
5.46 12.6 109.1 11.5  18176. - 18868. 0.000103 0.000052  '3.67 3.81 1.57¢ 1.014 1.059 0.063
5.47 10.8 117.3 11.5 18147, 18955. -0.000020 0.000075  4.26 4.45 1.559 0.995 1.057 0.055
B.GB L 7.5 ... .106.1. . . 11.6 .. 18117. .. 18870. -0.000057. 0.000105 ...3.99. . 4.07 .. 1.668. 0.974.. 1.046 . 0.066
5.49 12.1 93.2 il1.6 18086. 18784. 0.000141 0.000072 3.72 3.86° 1.609 1.009 1.060 0.083
5.50 10.6 99.1 1.3 18055. 18775. -0.000069 0.000103  3.83 3.99 1.678 1.031 1.097 0.074%
5.51 13.9 103.2 10.7. - 18026. 18397. 0.000204 0.000150 2.03  2.07 1.721 1.226 1.207 0.069
..5.53 19.5 119.3 10.1...._17903.... 18134, 0.000278..0.000101...2.27 .. :1.2% = 1.596. 1.355..1.294...0.054 ..
5.54 22.4 126.2 ©16.2 17867. 18214. 0.000196 0.000168 1.91 1.94  1.553 ° 1.313 1.258 0.043
5.55 16.1 121.7 10.6 17831. . 18139. 0.000188 0.000122 1.70 1.73  1.686 1.206 1.195 0.052
5.56 6.2 11.1 10.8 17793. 17857. -0.000010. 0.000C67 0.36 6.33  1.433 -1.148 1.116¢ 1.447
5.57_ 4.8 . 11.8 __ 10.7 __ 17754. .. 17920. -0.000031 0.000051 .. 0.93 _.-0.88. 1.357 ~1.148 1.105.. 1.372
5.58 4.8 11.8 10.8 17716. 17869. -0.000004 0.000356 8.85 -0.81L 1.399 1.118 1.093 1.372
5.59 10.2. 3.6 10.6 17700. 17800. -6.000058 ©0.000138  0.56 0.57 1.628 1.130  1.117 1.775
5.68 1.4 8.6 10.7 17677. 17797. -0.000077 0.000058 0.67 8.68 1.539 1.121 .1.099 1.775
_5.61  11.6 9.7 . 10.8 _ 17658, 17825. -0.000063 0.000083 _ 0.94 _ 6.95 1.543 ~1.106 . 1.091 . 1.619%9
5.62 16.6 5.1 10.6 17631, 17863. 0.00C050 6.000138 1.3 . 1.31 1,492 1.153  1.113  1.701
5.63 16.3 9.8 1.5 -

17604, 17913, -0.00001¢ ©.0C0C06 1.72 . 1.76 1.%33 1.1%2.° 1.179 1.605
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"TABLE VI (CONT)

POINT  SPEED WHEEL coLL GROSS BALANCE . BALANCE BALANCE D/T . DV TAIL ROT  [6H i?‘T yé{sqm%fzw
TTROL T HET HETEAT 7 THRUST  ~ DRAE T TSIDE FORCE T 7T TBLOCKAGE T \GHp, (ﬁ Zi.
(KT} (FT) (DEG) (18} (B) 5 TR S () 2y . (==} (-} (==} . (==)
5.64 15.8 7.5 10.6 17577. 17924. 0.000028 0.000023 1.9 1.97- 1.559 1.166 1.166 ~ 1.956
.5.65 6.7 . _2l.1 = .10.8 17559, _ _17816. -0.000089 0.000100 __1.44 __1.39  1.35¢ _1.105__ 1.067 _ 0.751_
5.66 7.7 21.5 11.0 17540, 17876. -0.060057 ©.000081 1.88° 1.87 1.485 1.050 .1.050 0.735
5.67 8.3 20.2 10.9° 17522. - 1789%2. -0.000072 0.000185 2.07 2.08 -1.525 1.060 . 1.066 0.790
5.68 11.2 18.5 .10.8 17505. 17860.. 0.000022 0.000079 1.99 - 2.63 1.388 1.168  1.076 0.874
5.69 11.3 18.7 18.9 17487, 17892, 0.000037 ©0.000127  2.26 2,31 1.491 1.068 1.068 _ 0.863
570 i3 20.8 10.9 17670, 17826, -0.000034 0.000159 2.00 2.06 1.542 -1.066 . 1.073 0.764
5.71 15.0 20.0 16.7 17647. = 17810. -0.000102 0.000052 2.06 2.08 -1.462 1.115 1.098 . 0.800
5.72 15.0 20.0 10.5 17423. 17720. 0.000055 0.000176 1.68 1,76 1.476 : 1.164 1.138  0.800
5.73 . 15.7 . . 16.4 .. 10.8 . 1729%. ... 17682. -0.000078. 0.000087 . 2.15. = 2.26 . 1.551  1.103 '1.100 ..0.996 ..
5.74 7.5 92.6 11.0 17186. 18081. -0.000017 0.000065 4.95 5.13 © 1.679 1.022 1.095 0.084
5.75 8.7 91.8 11.3 17161. = 18038, -0.000038 0.000037 4.75 5,95 1.506- 0.99% 1.027 0.085
5.76 9.6 4.48 4.67 1.750° 0.997 1.077 0.086

96.8 11.1 17175. 17980. 0.000020 0.000054
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POINT SPEED
NC. (KT}

5.14 1l4.6

5.15 15.5. ..
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e d25.9...0.023...

93.0 0.021
104.0 0.028
98.2 0.023

. 121.8 .0.029 ..

101.1 ¢0.038
1106.9 0.031
155.1 0.063

117.3 8.027
106.1 0.019

103.2 0.035
119.3 0.048

126,2..0.955

121.7 0.040
11.1 0.015
11.8 0.012

.0.005513

.. 0.005445

. 0.005316

8.005250
~0.¢05221

oW

0.005885

..0.005881 ..

0.005848
0.005912
0.005890
0.005871..

.0.005869

0.005852
0.005865

. 0.005710

0.005696
0.005675
0.005757

.0.005674....

0.00568%
0.005639
0.005661
8.005637.
0.005565
0.005562
0.005493

0.005509
0.005480
0.005473

0.005456
0.005405
0.005380
0.005377....
0.005450
0.005449
0.005451

.0.002425

0.005398
0.005479
0.005220
0.005229..
0.005262
0.005314
0.005314

0.005313
0.005276
0.005290

CT... L

TABLE VI (CONT)

0.005908 -

0.005881

.CaB .

0.000417

.0.000617

0.005506 -

0.005977
0.005936

0.005%06...

0.005890
0.005%907
0.0805913

0.005783..

0.005778
0.005726
0.0059%41
0.005755
8.005913
0.005716
0.005853
0.005803
0.005664
0.005682
0.005585

.0.005572 .

0.005595
0.005559
0.005551

.0.005510

0.005536
0.005475
0.005486
0.005432
0.005657
0.005691
0.005678
0.005634
0.005614
0.005592
0.005287
0.005330
0.005353
0.005333
0.005364

0.005343
0.005312
0.005340

. 0.00531¢9

0.0805313

.0.000433 .

..0.0003%6 .

.0.000372..

.0.00041%
0.000404

.0.005360

0.000401
0.000448

‘0.000454
0.000438 ..

0.000441
0.000642
0.000445
0.000393
©0.000409
0.000382
0.000466

0.000399 ..

0.000448
0.000396
0.000427

0.000393
0.0003990
0.000352

0.000613 .

6.000419
0.000410
0.0006406

0.000405
0.000376
0.000379

0.000422
0.000427
0.000429

8.000367
0.008317

$.000329 ..

0.000348
0.000370
0.000375

0.000379

0.00037¢

-0.000372

0.000378

0.000368

€.000348

‘.\_//

cas ..

0.000425
0.000425
8.000409
0.000460

§.000467

S CPB ...l

0.060505

. 0.000510

0.000446 ..

0.000647

0.000450

0.000453
0.000399
0.600415
0.000387
0.000474
0.0003%3
0.000454

.00068%
0.000542
0.000562

0.000523 .

0.000543
0.000535
0.000549

-0.000694 .-

0.000401

0.000437

0.000841 ...

0.000398-

0.00039%6
0.000355

0.000418 ...

0.000427
0.000416
0.000414
0.000401
0.000412
0.0003890
0.000385

0.800375 ..

0.000427
0.600433
0.0C00435

£.000426 .

0.000405
0.000357
0.000322

0.000331.

0.000351

0.000378

0.000388
0.600388
8.000372
0.000375
0.000381
2.8080372
0.0800351

0.600507
0.000467
0.000578

0.000524

0.000584
0.000513
0.000580

0.000573.

0.000500
$.000510
0.000448

0.000510...

0.000520
0.000509
0.000508

0.000437 ...

0.000498
0.000456
0.000461

0.000533
0.000542
$.000555
0.000533
0.000517
0.000462
0.000379

0.000451 ..

0.000393 ..

0.000429
0.000450

0.000513
0.000518
0.000492
0.000552
0.000573
0.000530
0.000548
0.000541
0.000555
0.000501
0.000514
0.000472
0.000585
0.000522
0.009589
0.000517
0.000587

.0.0080574

0.000505
0.000516
0.000452

8.000515..

0.000527
0.000515
0.000516
0.0006493

0.000505 .

0.000461

0.000468
. 0.0006453 . ..

0.000456
0.000538
0.000547
0.000559
0.00053%
0.000519
0.000450
0.000386
0.0060397
0.000434

. 0.600658

0.000450-
0.000460 .

0.000465
8.0006460
0.000467

0.0004646

0.000425

0.0006462
0.000469
0.0004667
0.0004667
0.0C0470
$.000450

0.000428

cPS .. ...

CPE’

0.000510 .

0.9000513 .-

0.000488
0.000549
0.000571
0.000526 -
0.0600545
0.000539

. 0.000553

- 0.0004%6
0.9000509
0.000467
0.000579

)

--0.000518 .-

0.000588
0.000515
0.000582
..8.000574...
0.000502
0.000512
0.000443

0.000525
0.000514
0.000515
.- 0.000491.
0.000504
0.000459
0.000463

0.000537
08.000547
0.000559
...0.000536 ...
9.000521
0.000449
0.000379
..8.000392. ..
0.000430
0.000453
0.000458

.. 0.000470. ..

0.000465
0.000464
0.000472
0.0006448 __
0.093430

-8.000514...

CTIR

0.01535
0.015%%

0.01490

0.01586
0.01705

0.01503 ..

0.01688
0.01600
0.01706

- 0.01684 -

0.01632
0.01497
8.01739
¢.01935

0.01834
0.02083

i

.0.01970

0.01956.. .

0.01753
0.01862
8.01681

08.01627.-

6.01653
0.01636
0.01660

- 8.0156%

0.01576

8.01449°
0.01495

0.01448
0.01741
0.01787
0.01875

6.01767.

0.01772
0.01651

9.01322
0.01341....

0.01534
0.01388
0.01335

0.013389 ..

0.01576
0.01500
0.01527

.8.013%0

0.01358

'

CQTR ... CTTRP

0.00175
.-0.00188

0.00159
0.00188
0.00227

©0.01150

0.00164 -
-0.00214

0.00185
0.00219

6.006212 -
0.00204 - -
" 0.00165

0.00241
0.00281
0.060314
0.00258
0.00360
0.00309
8.00229
0.00269%
9.00199

0.00201

0.00210
0.00207
0.00214%

-0.00184 .

0.00188.

0.00153

-.-8.010%8

0.01091

0.01092
0.01051
0.01174¢

0.01146

0.0115%
¢.01158
0.01165

0.01029

0.01070
0.01001
0.01220

0.01066 -

0.01172
0.01037
0.0111%

0.01146 -

0.01029
0.01020
g.00922

0.01081 -
-6.01098
-0.01072

0.01063
0.01037
0.01062
0.00984
0.00993

0.00974 -

0.01106
0.01117
0.01126

0.01056
0.00959
0.00829

0.00861.

0.00910

. 0.00%568

0.00934

. 0.00993

0.00968
58.00975
0.00589

©0.00964

0.00913

-/
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TABLE VI (CONCLUDED)

_POINT SPEED W.HGT MU cH T ces ces cPs cPs °  CPE CTTR QTR —_—
NO.  (KT) 7UUFT) - :

7.5 ©.839 ©.005235 0.005339 0.000354 0.000362 0.000435 0.000443 0.000441 0.01447 0.00156 0.00928

5.66 15.8
5.65 6.7 21.1 ©.017 0.00523¢ 0.005311 0.000383 0.000383 0.0004662 0.000467 0.000465 0.01358 0.00149 0.01003 .
5.66 7.7~ 21.5 -0.019 0.005249 0.005350 0.000393 0.000401 0.000485 0.000493 0.0004%1__ 0.01528. _0.00186 _ 0.01029
5.67 8.3 "20.2 "0.020 0.005230 0.005341 0.800386 .0.000392 0.000479 0.00048% 0.000484° 0.61542 0.00187 0.01011
5.68 11.2 18.5 0.028 0.005206 0.005312 0.000380 0.000386 0.000457 ©.000464 0.000560 0.01381 0.0014% 0.00995
5.69 11.3. 18.7 0.028 0.005214 0.005335 0.000385 0.000391 0.000473 0.000479 0.000478 0.01503 0.60175 0.01008
5.70 11.3 20.8 0.028 0.005216 0.005322 0.000382 0.000385 0.000474 0.000477 0.000479  0.01542  0.00187 . 0.01000
571771500 20.0 0.037 0?50518§m 0.005297 G.000371 0.000379 0.000450 - 0.000459 0.000455 0.01402 0.00150 0.00972
5.72 15.0 20.0 0.037 0.005156 0.005244 0.000353 0.000357 . 0.060429 0.0600434. 0.000432 0.01364 0.00141 0.00925
5.73  15.7 16.4 ©0.039 0.005143 0.005258 0.000367 0.000373. 0.000452 0.000458 0.00045% 0.01489 0.00167 0.00960
5.76 __ 7.5 . 92.6 0.019 0.005128 0.005395 0.000382 0.000388 0.000486 0.000452 0.000487 0.01679 . 0.00221 ... 0.01000
5.75 8.7 91.8 0.021 0.005137 ©0.005393 0.000406 §.000410 0.000501 - 0.000505 £.000502 0.01602 0.00196 0.01063
5.76 9.6 90.8 0.026 0.005128 0.005368 0.000385 ©$.000388 0.000497 0.000500 0.000499 0.01766 0.00244 0.01009
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TABLE Vi

TABULATED DATA — FLIGHT 7 .

POINT v ®H T8 PB TC or TEMP ALT 6/ - TRQ RT - X -Z- Y . BMRQ
NO. (KT} (FT) (DES} (DEG) (DEG) (FPS) (DEG €) (FT) (LB) (FT-1B) (LB) (LB) (LB) (LB) (FT-LB)
T.18. 0.0....9.9.....0.6...-2.0..10.1:.688.5. .16.6.....5. 17795. 240....1381. ... .-7. 16540. -406. 38870.
7.19 0.0 3.9 0.9 -2.1 10.1 689.4 -16.6 5. 17780. 248. 1347. 27. 16520. -~367. 38460.
7.20 8.0 S.9 1.5 -2.2 10.0 689.4 1l6.6 5. 17765. 257. 1360, 118. 16530. -390. 38720.
7.21 0.6 14.0 1.7 '-2.1 10.3 684.8 16.5 30. 17750.  260. 1386. 112, 16670. -428. 39970.
L.7.22....0.0. .14.0 ... 1.5.. -2.5.. .10.4 .687.4 ..16.5. . 30. 17735. ... 260... 13%2.. ... 77. 16620.~~-423s-40010.
7.23 0.0 14.0 6.7 -2.0 10.3 686.2 16.5 36, 17718. 280. 1417. 4. 16580. ~468. 40070.
7.2% 0.0 21.5 1.3 -2.2 10.5 686.7 16.5 40, 17705.  260. 1439. 23. 16680. ~-425. 41710.
7.25 0.0 21.5 8.8  -2.7 . 10.5 682.5 16.5 40. 17695. 259. 1443, ~17. 16620. -413. 41660.
,,,,, 7.26.....0.0._..2.5 .. . 0.6..-2.8..10.6..686.2....16.5....608..17683.....270....1645,.....~17..16580..-~412, 41800.-
7.27 8.0 39.8 ‘1.5 ~-2.7 10.8 685.6 16.5 65. 17672. 318. 1489, 72. 16780. -465. 43950,
7.28 6.6 39.8 1.1 -3.2 10.9 684.9 16.5 65. 17660. 314. 1499. 28. 16810. -446. 46440,
7.29 0.0 39.8 1.5 . -2.9 . 10.8 685.6 16.6 50. 17646. 300. 1469, 45. 16840. -449. 43420.
7.30 . 0,0_.162.6.. ..0.5 . -2.2_ .1)1.1. 685.8 ..16.5...148..17640. . 300...16472... ~39,.. 16940. . -656. 44580..
7.31 0.0 142.6 1.9 -2.1 11.0 685.8 16.5 139. 17625. 290. 1667. -171. 17020. -400. 44100,
7.32 8.0 ' 142.6 1.4 -2.4 11.0 685.1 16.5 159. 17612. 320. 1488, 119. 17120. -447. 44540.
7.33  10.0 140.0 2.0 =~2.7 10.6 685.9 16.2 136. 17554, 410. 1746, ‘24, 16810. -~509. 41060.
734 10,0 140.0 0.6 ...-3.8...10.7..686.8...16.3 .._126..17495.. . 320...1634,...~125..16800....-491..41350. .
7.35 10.0 140.8 1.2 -3.1 18.6 687.9 16.3 121. 17437. 290. 1469, -47, 16740. -480, 41380,
7.36 15.0 150.0 2.6 -0.5 10.4 689.6 16.3 99. 17387, 322. 1485. 298. 16480. -592. 39150.
7.38 15.0 140.0 3.4 ~1.6 10.3 68%9.3 16.3 73. 17338. 300. 1493, 457. 16550. -479. 37630.
.7.39._15.7_161.9 . 0.8._-3.1_ .10.6 .687.3_.16.3.. .110..17288.. .450...1678.. ... 27. 16670....-469..41190,
7.40 0.6 130.4 1.3 -2.3 10.8 685.4 16.3 112. 17280. 450. 1772. = 56. 16800. -512. 43100.
7.41 0.0 135.1 1.8 -2.¢ 10.8 686.5 16.3 119. 17273. 380. 1581, 25. 16750. -466. 42980.
7.42 0.0 141.5 1.0 -1.8 10.6 686.3 16.3 125. 17265. 320. 1604. -84, 16710. -548. 42040.
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POINT _ SPEED WHEEL = COLL _ _GROSS
NO. HET KEIGHT
(KT) (FT) (DES) (1B)
L7180 0.0 L 9.9 . 10.1. . 17795.
7.19 0.0 3.9 10.1  17780.
7.20 8.0 9.9 10.0 17765,
7.21 0.0 14.0 16.3 17750, .
7.22......0.0.__.14.0 __ 10.6.. . 17735.. ...
7.23 0.0 14.0 18.3 . 17718.
7.24 0.0 21.5 10.5
7.25 0.0 21.5 10.5
. 7.26.. ....0.0.. ..21.5 .18.6
7.27 6.0 29.8 10.8
7.28 0.0 39.8 10.
7.29 0.0 39.8 10.
7.30 9.0 162.6 1.
7.31 0.0 142.6 11.
7.32 0.0 162.6 1.
7.33  16.0 _  140.0 10.
7.36._ _10.0 . _140.0 . _ 10.7.
7.35  18.0 140.0 10.
7.36  15.0 140.0 10.4
7.38  15.0 140.0 10.3
7.39....15.7 .. 161.9 ____ 10.
7.40 0.0 130.4 19.8  17280.
7.41 0.0 135.1 16.8  17273.
7.42 0.0 141.5 10.6  17265.

AN

TABLE VIl (CONT)

BALANCE
THRUST
(LB)

.. 17925,
17908.
17919,
18060.
18609. ..
17965.

_BALANCE
. DRAG
C (=)

--0.000121..

-0.000085
-0.000008

0.000007
-0.000020 ..

-0.000111
-0.000054
-0.000110

-=0.000126

~-0.000022
-0.000071
-0.000030

-=3.000144....

0.000042
-0.000018
0.000007

.~0.600159

-8.000083
0.000088
9.000254

..~0.0000%6

-0.000045
-0.000010
-0.000112

BALANCE
SIDE FORCE
(--]

2.080021
. 0.9500021
0.008007
0.000013

-0.000019% ...

18.600012
0.000019
-0.000020
-0.000026 -
-0.000019
-0.006054
~0.000037

9.000051
©.000013
-0.000056
-0.00016%
-0.000078
0.0000%6
0.000023

-0.080078 ...

~0.800005
-0.090001
0.000046

-8.000031 - -

o/T

~
hd
—r

)

RN

FRPUVAUNUUULDUUNNHHNHMOOO
P

NOMWON® WO OO

Ve G NN ﬁ g VO H YT OV NN - & 4 d

i

[TIE N N R SRR S Sre

DV

R AR
[V R N
O OD O !

TAIL ROT
BLOCKAGE
(=)

(%3& %)’b_ %)'. "2

{--)

1.164 .

1.1%91
1.160
1.118

-'1.114

1.099
1.075
1.069

- 1.062

1,015
1.007
1.030

—-1.806-

1.018
1.006
1.034

.- 1.064

1.065
i.121
1.147

- 1.025 ..

0.966
0.998
1.015

(--3  (-=3
1.100 . 1.592
1.109 1.592
‘1.183 1.592
1.083 1.169
1.077 - 1.169
1.073  1.169
1.637 8.735
1.039 0.735
-1.027---0.735
8.99%2 0.324
0.984 8.32%
1.810 0.324
8.992 - 0,039
1.010 0.039
1.008 0.039
1.068 0.040
1.057 - 0.040
1.050 0.040
1.088 0.060
1.139  0.040
1.050-- 0.039.
1.015 0.046
1.013 0.043
1.0833 0.039

(LNOD) 1IA 318VL

LAVHOHIV

? SHIDOMNON “"‘1&
- mws AISHOMIS

N

“ON LNIWNI0Q

G024 - Y3S



9 A 62 vS

39v4
LE

POINT SPEED
NO.  {(KT)

7.18
. 7.19.
7.20
7.21
7.22

PR

IR

COONODOOODDNOONOOREDOOOODO

~
N
n
»
b ot g el et 1 ] .
VINO0000O0000000000 Q0@

Y

EPB W

)
i

NNNN NN NN

N O 0
cooll
NP

W.HET MU
(FT)
9.9 0.0
. 9.9 0.0
9.9 0.0
4.0 0.0
14.0 0.0
.14.0..0.0
21.5 0.0
21.5 0.0
21.5 0.0
.39.8..0.0 ..
39.8 0.0
39.8 0.0
142.6 0.0
162.6_.0.0....
142.6 0.0
140.8 0.025
140.0 0.025
140.0 _0.025.
160.0 0.037
140.0 0.037
141.9 0.0639
130.4. 0.0
135.1 0.0
141.5 0.0

CCH.

0.005261

..... ~.0.005243

0.005239
0.005277
0.005263

" 0.005136

0.005122
0.005143

..0.005170 _.

0.005153

0.005154

CT...

0.065300

0.005281

$.005284

.0.000366 ..

0.005369

0.005345

0.005350....

0.005376
0.005424
0.005353

0.005448
0.005445
0.005488
0.005512
0.005555
0.005439
0.005420

. 0.005386

0.005276

TABLE

... CaB .

0.000371

0.000368
06.000383
8.000383

.0.000335

‘0.0004090

-0.005428 ..

.0.000397 ..

0.005300

8.005372

0.005442 .

0.005412
0.005403

0.0004C5
0.000402

0.000423 .

0.000429
0.000518
0.000431

0.000626 ..

0.000431
0.00039%
0.000398

0.000373
0.000359
0.000395

0.000416 _

0.000414
0.000405

R

Vil {CONCLUDED)

C]S

0.000382

0.000381
0.000398
0.000398

- 08.000401. ..

8.000415
0.000419
0.0006417
0.000438
0.000445
0.000432
0.000445
0.000438
0.000445
0.0800403
0.000408

0.000379
0.000366
0.000403

9.000428 ..

0.000427
0.000415

0.000377..

0.000406..

cPB .

0.000432
0.000426
0.000431
0.000448
0.000447

p— CPS ...

0.000444

0.000452 .
0.000465

0.000470
0.000468

0.000502
0.000489
0.000502

0.000505
0.0080482
0.000471

0.0008665.

0.000645
0.000428
0.0004586
0.000508
0.000484
0.000478

-0.0004937 ..

..0.000495 ..

0.000439
0.000445
0.000463
0.000463
0.000469
0.000480
0.0006484
0.000483
0.000511
0.000518
©.000503
0.000516
0.000507
0.000519
0.000489
6.000481

.0.000475 ..

0.000452
0.000436
0.000495

.CPE ..

0.000445

CTTR

. 9:01273

0.000433

0.000444
0.0006465
0.0080465

0.000473

0.000482
0.0600493
0.000488

- 0.000512: -
0.000517-

0.000520 ...

0.000498
0.000488

0.000503
8.000517
0.000510
0.000517
0.000498
0.000489

0.000446
0.000434
0.000488

0.01238°

0.01250
8.01284
0.01288

0.01315 -

0.01334
0.01354
0.01342

0.01386 - -

0.01398

.0.01367

0.01374

0.01369

0.01392

- 6.01627

.0.000475...

0.01518

0.01360. -

0.01367

- 0.01375

0.000521 ..
-0.000502

0.00049%

0.01556

0.01652.

' 0.01470

0.01492

AT .

- 0.00097
--0.,00097 ..

6.60104
0.00106
0.00106

08.00115

0.00106
0.00108
0.00111

0.00131-

0.00130
0.00123
0.0012¢

0.00120 - -

0.00132
0.00169
0.00131
0.00118
0.00130
6.00121
0.00184

0.60185 -

9.60123
0.00131

CTIRP .

0.00971
0.00558

0.00965
0.01004-
0.01003

0.01008
0.01048
0.01060
0.01053
0.0111¢
06.901125
0.010%6
0.01128
¢.01115
0.81129
8.01037
0.01043

0.01040.

0.00977
0.00939
0.01036

0.01090 -

0.01083
0.01060
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TABLE. VIl
TABULATED .DATA — FLIGHT 8

POINT Yy . W B PB ic OR TEMP ALT  GH - TRQ TRT X -Z Y BMRGQ
NO. (KT) (FT) (DEG) (DES) (DES) (FPS} (DEG C} (FT) (iB) (FT-LB} (iB) {1B) (LB) (1B) (FT-1B)
..8.05.__ 0.0 _1106.0 ..2.0 _ -2.4...13.¢ _677.2...16.8....70. 19578. ...411....1676. - 113. 18830.. . 66. 49630. -
8.06 5.0 110.0 0.8 -2.5 13.2 681.1 '16.8 70. 19565, 560. 1871. 40. 18870. -40. 49010.
8.07 10.0° 110.0 1.6  -2.7 13.0 682.3 16.8 70. 19552. 692. 2045. 150. 18830. -216. 47350.
8.08 15.0 110.C 0.8 -1.6 12.9 684.6 16.8  70. 19538. 669. 2026¢. 156. 18760. -291. 46520.
.. 8.09 . 20.0. 110.0. .. %.0.._ ~1.7. .11.9 690.4...16.5. . .70. 19525. ... 346.- 1651. . 669. 18270..--156. 39890,
8.10 25.0 110.0. 3.6 -1.8 11.9 690.0 16.5 70. 19512. 370. 1638. 740. 18380. -161. 39030.
8.11 30.0 110.0 2.6 -1.4 11.3 693.0 16.1 95. 19499. 250. 1437. 672. 18270. -126. 35970.
8.12 = 35.0 110.0 2.7 -0.5 11.1 693.9 - 15.8° - 95. 19486. 220. 1358, 701. 18340. -102: 35060.
.8.13._.40.0...110.0......3.9...-0.1....10.5 .695.8. -..16.0..... 108..19448. -...190... 1241. - 1649. 18258, 17. 31960.-
8.14 45.0 110.0 4.9 -0.3 18.2 696.3 15.8 100. 19411. 129. 1038. 1122. 18130. 1. 29930.
8.16 50.0 110.0 4.1 -90.8 10.0 697.6 15.8 100. 19374. 115. 1048. 10655. 18170. -9. 29280.
8.17 60.0 110.0 6.3 9.0 9.1 700.7 15.9° 100. 19344. 104. 835. 1141. 18150. -110. 23690.
.8.18 __ 9.0 _110.0. _.2.1 . -2.0..13.2 682.3 _16.5..100..19313. ..410...1667... 278. 18510. .. 187. 49300..
8.19 5.0 110.0 2.9 -2.0 12.8 683.5 16.8 60. 19298. - 590. 1941.  360. 18400. -241. 45580. .
8.20 10.0 110.0 2.4 -1.5% 12.6 684.5 16.8 60.-19284. 544. 1902. 334. 18210. -241. 43680.
8.22 15.0 110.0 3.6 -1.6 12.0 687.4 16.8  60. 192706. 300. 1613. 635. 18000. -207. 39260.
8.23..20.0..110.0 4.5 _-1.3. _11.5 690.1..16.5...60..19255....280...-1428....738. 17920....~184. 36730..
8.24 25.0 110.0 1.7 -2.0 11.9 '687.7 16.3 60. 19241. 340. 1544. 555. 18140. -112. 39470.
8.25 30.¢ 110.¢ 3.7 -1.8 11.2 6%0.9 16.1 60. 19226. 214, 1287. 806. 18110. -67. 34860.
8.26 35.0 110.0 2.9 "-0.1 1l1l.4 690.0 16.1 60. 19212. 220. 1358.- 742. 18280. -148. 36230.
8.27...40.0.110.0 .. 7.1 _ =0.2_ ..9.7 699.3._16.2._ . 86. 1919%...116... 998..  12108. 17770.... ~86.. 27060. .
8.28 45.0 110.0 3.2 -0.5 10.6 6% .4 16.0 90. 19175. 132. 1145. 1021. 18088. 52. 32370.
8.29 50.0 110.0 4.8 6.3 10.0 698.0. 15.9 115. 19157. 102. 1004. 1062. 18050. -63. 27930.
8.30 55.0 110.0 5.2 -0.8 $.9 699.9  16.0 118. 19139. 108. 10645. 18%9. 17870. 18. 29000.
8.31_.55.0 110.0 . 5.1 . 0.2....9.4_ 701.6....15.9. . 137..19121....100.....996....1038. 17800. .. ~127..26340..
8.32 60.0 '110.0 2.8 6.3 10.0 698.8 15.9 116.:19103. 93. 1046. 1027. 17910. 19. 29770.
8.33 5.0 110.0 8.2 6.0 12.6 686.2 16.6 172. 19080, 340. 1509. 17. 18020. 100. 46790.
8.35 10.0 110.0 8.9 -6.2 12.3 688.7 16.6 225, 19056. 200. 1080. -137. 18270. 162. 43060.
.8.36 __15.0_110.0_ 1.1 _-9.0__ 12.3 687.9 .16.6 . 198..19033.. ..280...1305.. -129. 18090, ...173..43830..
8.37 20.0 110.0 8.9 -9.4 11.9 68%.9 - 16.5 283. 19009. 210. 1206. =256. 17940. 175. 41830.
8.38 25.0 110.0 2.2 -13.1 12.3 689.1 16.9 165. 18982. 200. 992. -103. 18150. 355. 42600.
3.39 30.0 110.0 2.6 -13.1 11.9 6%2.0  17.1 115, 18%954. 180. 828. ~-97. 17700. 143. 39710.
..8.41 5.0 110.,0 2,8 _ 0.0 . 12.8 684.6 . 17.0..106..18927. . 690...1852. . 293..18100.....-64.. 47480..
8.42 10.0 110.0 1.1 1.1 12.9 683.7 17.0 64, 18500. 680. 2106. . 20. 18010. -199. 47780.
8.43 15.0 1l0.0 2.8 3.3 12.1 685.7 17.2 . 64. 18872. 798. 2163, 150. 17750. -260. 40980.
8.44 3.2 3.6 12.1

20.0- 110.0 685.4 17.0 89. 18845. 840. 2229. 210. 17920. -214. 42050.

o/

—

. LAVHOHIV
g d Jyh b

© gal

TON U:l N3oa

A 378VL
- 290TL - ¥3S



9 A 62 VS

39Yd

6€

00D MmO 0 MmN MNM®H o0 n® MDD MDD ®

POINT _

‘SPEED
m . .

(XT)

e € 6 8 4 s 0.
v e o0 e

)

« v e

o Ul b-blﬂ\ﬂh:h bt et

RN
i
DRI A

s e
o 4 v e .

' O U U S B G b R T b v
chondlononoinoNoNidllononoodnoouiohouo
.

DA
.

)
.

MLUNMMOVRONGCURALAUNOOVRINGPLPUNHOVDRINGTWN

i

.
ﬁv[-‘D@UWW&NWW‘NMNNNNNNNNNHF‘HHHHHHHOOOOO

.
.

VIO RS s

R
VIO 0~y
.
MR
SO0 000ONNOON00NB0N0AN0ENOANANNNNTOOOO.
) ; . .

N 4

WHEEL
HGT
(FT)

110.0
110.0

110.
BN B 1 Y
110.9

110.0

e 21800

110.0
110.0
110.0

..... S T DY S

110.0
110.0
116.0

110.0
110.0
110.0
...110.0
110.0
110.0
110.0

110.0
11c.90
110.0

U 5 1 IS N,

110.0
110.0
110.0
. .110.0
1i0.0
116.0
110.0

110.0 .. .

e 22110080

116.0

110.0.

TABLE Viil
COLL . GROSS - ..BALANCE  BALANCE
HEIGHT THRUST DRAG
(DEG) (i8] {LB} (--3
........... 13.4. ...19578.. .. 20250.. 0.000035
13.2 19565. = 20231. -0.000108
13.0 19552, 20236.° 0.000006
12.9 19538. 20148. ~0.000971
..... 11.8 19525 13679%... 0.0003385
11.9 19512. 19798. 0.000369
11.3 19499. 19669. 0.0680252
11.1 19486. 19732. 0.003269%
e -10.5 19668. ... .19654. 0.000479
10.2 19411. 19845. 0.000589
10.¢ 19374. 19533. 0.000496
9.1 19344, 19562. 0.880714
1302 19313......19930... 0.800C54
12.8 19293. 19805. ©.000195
12.6 19284. 19608. 0.000138
iz.0 . 19270. 19405. §.000338
. 11.5.. ..19255. ... 19327...0.000443
11.9 1%241. 19537. 0.000136
11.2 19226. 19522. 0.00039%
11.4 1%212. 1666%. 0.0060303
............. 3.7 19196, .. 19137. . 0.000799.
10.6 19175. 19483, 0.000407
10.0 19157. 19454. 0.000560
5.9 19139. 19291. 0.000601
. 9% L0 19121. L. .19206... 0.000571
10.0 19103. 19299. 0.0800367
1z2.6 19080. 19633, -0.000163
12.3 19056. 15684. -0.0C0145
- 12.3.....19033.......19460.. -0.0C0122
i1.¢9 19009. 192%5. -0.000177
12.3 18982. 19404. -0.0030014
11.9 18954. 19018. 0.008525
......... 12.8 . ..18927. ... 19480. . 0.000164
12.9 18900. 19361. -0.00307%
12.1 18872. 19050. ¢€.0001il9
12.1 '18845. 19205. 0.000175

{CONT)

BALANCE ..
SIDE FORCE

(-~}

0.000191
$.0001641
0.00005%
0.600153

~8.,000113 -

0.0000%%
6.000118
0.000200

0.000247 -

0.000207
0.00G6153
0.000152
- 0.000265
0.000106
0.000140

0.000105

. 0.00011%
0.000096
0.000091

. 0.000236 |

0.000224
0.000227
-0.000159
0.000185
0.000246
-0.00015¢4
~0.000192

0.880168 ....:

~0.000439........

-0.000482
-0.000777
-9.000556
- 0.000367
0.000434
0.000560
0.0005614

et O O U

o/T.

(Z)

HOCOMN®HNO WU G
SEURNErRC S 8 MRS &iﬁ .

IR

o« e

1.65
0.70

80.37 .. ..

1.51
1.52
2,32

bV

()
2.53
3.21

3.50
3.12

- 0.79

1.43

TAIL ROT’
BLOCKAGE

(--3

- 1,246

1.408
‘'1.593

" 1.606

1.527
1.568
1.47%

1.430
1.433 -

1.280

1.321

1.379

1,267

1.571
1.607
1.51%6

- 1.435

1.6443
1.362
1.384%

-~ 1.361 -

1.3C6
1.327
1.330

1.396 .-

1.297
1.184
0.%20

..1.086....

1.049
0.837
0.758

. 1.440

1.627
1.945
1.953

B

{--3

1.033.

1.02¢0
1.012
1.038

- 1.279%

1.257
1.461
1.488
1.636
1.77¢0
1.324
2.289

1.012 -

1.066
1.100
1.277

- 1.391

1.278
1.477
1.611

1.920 .

1.597
1.872
1.818
1.983
1.756
1.070
1.263
1.161
1.226
1.228
1.342
1.004
0.956
1.056
1.021

(==} (==}

1.0641 - 0.0862
1.052  0.062
1.085 0.062
1.0%  0.062
1.230  0.062
1.269 = 0.062
1.365 = 0.062
1.406 0.062°
-1.538.~ 0.062
1.63%  0.062
1.675 0.062
2.092  6.062
1.017 - 0.062
1.891  0.062
1.122  0.062
1.230  0.062
1.305 . 0.062
1.23¢  0.062
1.398  0.062
1.359  0.062
1.766 . 0.062
1.500 0.062
1.764  0.062
1.651  0.062
- 1.816 - 0.062
1.608 8.062
1.029 6.062
1.141  0.062
.1.102  9.062
1.139  0.062
1.128 0.062
"1.173  0.062
1.019 . 0.062.
1.004 0.062
1.147 0.062
1.131  5.062
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8.05

.. 8.06

8.07
8.08
8.09

..8.10

8.11
8.12
8.13

.8.1%

8.16
8.17
8.18

8.20
8.22
8.23

8.25
8.26
8.27

(

8.19....

"l 8.24.

..8.28

.8.32 .

. 8.42 ]

8.29
8.30
8.31

8.33
8.35
8.36

8.37..

8.38
3.39
3.41

8.43
8.64

40
LG5,

5

6

KT}

v
Q
’

(-]

V000000V TONOHAOD

13005

W.HGT
(FT)

110.0

. 116.0°

118.0
116.0
110.0

.. 110.0

110.9
110.0
11¢.0

.110.8

118.0
110.0
11¢0.¢

.. 110.0

110.0
118.0
110.9

. 110.¢

118.8
110.0
118.C

11c.¢C
110.3

110.0°
110.0 .

110.0
110.0
110.0¢
110.8
115.0
110.0
110.¢

. 110.0

110.0
110.0

. 0.3%9 ..

G.037

0.073
0.085
0.057

.0.109.

g9.121
0.145

.0.012.0.

g.025
0.037
0.049

.0.061 .

2.073
0.086
0.0597
0.109-
6.121
8.133
0.132
8.145
0.012
§8.025
0.037

0.061
2.073
8.012
0.025
0.037
6.069

CH

9.006001

..8.005929

0.005304
0.005860
0.005753

.. 8.005755

0.005699
0.005675
0.005638
0.005615
0.005583

0.005527 .

0.005832
0.005805
0.005784
0.005731
0.005676

6.005707..

£.005646
0.005657
0.005509

8.005579..

0.005519
0.005487
0.005457
0.005491
0.005713
0.005676
0.005677

0.005641
9.005579%
0.005688

.0.005652 ...

0.005687 .

0.005649

0.005647

cT .

0.006207
0.006146
0.006111
0.006043
0.005798
0.005837 ..
0.805749
0.005746
0.005697
0.005654 ..
0.00564%
0.00559¢C
0.806019

8.005755

TABLE Vill (CONCLUDED)

ceB -

0.000491

0.000479.

0.000461

'0.000450

0.000379

0.000371 .

0.000339
0.000329
0.0002%9
0.000279
0.006272

0.000218 .

0.000480

0.080442 .

0.000423
08.000377
0.000349

.0.000378 .

0.00633¢
0.0003464
0.000251

.. 0.000304

0.000260
0.000268
0.000242

-..0.000276.

0.0008452
0.000414
0.000422

.. 0.000602.

0.000408
0.000377
0.000460
0.00046%
0.0003%%
8.000406

. C]S

0.000525
0.000508

.0.000484

0.000470
0.0003%4

0.000389.

0.000355
0.000346
0.000314
0.0002%2
0.000281
0.000226
0.000513

0.090461 .

0.000438
0.000392
0.000363

0.000356

0.060345
0.000364
0.000261

. 0.600320 .

0.000272
0.000277
0.600250
0.000287
0.000478
0.000437
0.000445

0.000622.

£.000431
0.000398
0.080482

.0.000489 .
-0.000408

0.000421

s

cPB

0.000581
8.000589
0.0060550
0.000574
0.0006454
0.000450
0.000400
0.000386
0.00035¢0

$.030322 -

0.000313
0.000257
0.000569

0.000528
0.000446
0.000415
0.000453
©.600387
0.0C0402
0.000291
0.000348
0.000299
0.000303
0.000280
0.000314
0.000529
0.600470
0.000489

0.000459 .

0.000466
6.000429
0.000559
0.0005%0
0.000537
0.0CC554

0.000555 .

- CPS -

0.000613
0.000617
0.000611
0.0005%
0.0004671
0.000470
0.000418
0.000405
0.000368

0.000337.

0.000324
0.000267
0.000601

0.000574.. ..
0.000544 -

0.600463
0.000430

8.000472 ...

6.000407
0.000423
0.000304

0.000366 ..

0.000313
0.000319
0.000291

.0.000327

0.08060555
0.000494
0.000513

0.0004680 .

0.000488
0.000452
0.000581

0.002615

0.000549
0.000568

CPE

0.000608"

9.900605
0.000606
0.000539
0.800463

0.000457 - -

0.000406
0.000391
0.900353
0.000325
0.000313
0.000256

CTTR

0.01601
0.01767
0.01925

0.018%92

0.01516

0.01506 -

0.01309

6.01233

¢

0.000595 .-

¢.000572
0.000541
0.000461

$.0006418

0.000458 ..

0.000391
0.000410
0.000292

0.0600356....

0.000300
0.000306
0.000279

8.000317.

0.000546

0.000482

0.00049%

0.000470.

0.000468
0.000422
0.000578

0.000606 .

0.000544
0.000562

0.01121
8.008936 -

0.00%1
0.00788
0.01569

‘0.01820 -

0.01778
0.01455

0.01312 -
8.01427

0.01178
0.01246
0.60893

0.01038 .

0.080902
0.030934
0.00386

0.01408
0.01033
8.081213

.0.01118 ...

0.00619
0.00768
0.01735
£8.01975
0.02018
0.02082

‘CQTR

0.00176

--0.00235 -

0.00289
8.00277
$.00139

0.00149 -

0.00100
0.00087
0.00075

0.90051 -

0.00045
0.00040
0.00171

- 6.80245 -

0.00225
0.00123
0.00113

- 0.00138 .-
0.00086 -

0.00089
0.00045
0.00052

0.00040

0.00042

. 0.00038
- 0.00937 .-

0.000836
0.00140
0.00082
0.00115
0.90035
£.00081

- 6.00072

0.00203

. 0.00283
0.00329

C.00347

CTIRP

0.01286
0.01255
0.01209
0.01178
0.60993
8.00972
0.00388
0.00862
0.00782
0.00731
0.00713
0.00572
0.01258
0.01158
0.01106
0.00986
0.00516

0.009%8%.

0.00865
0.0809¢C1
0.00656

0.00795 -

0.00679
0.00762
0.00635

©.00723

0.0118%
6.01C89
0.01117
0.01066
0.010%7

6.01002.

0.01205
8.01214%
0.01037
0.01066
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TABLE [X.
ESTIMATED MEASUREMENT SYSTEM ACCURACY -

- Rotor

Tail Rotor

Full Scale ' : Accuracy
Hover-All Axes

8,620 Lb. - 41 Lb. (% 0.5%)

5,420 Ib. | .62 Ib. (* 1.1%) -
48,800 Lb. 25 Lb. (£ 0.05%)
16,650 Ft. Tb. 142 Ft. Ib. (* 0.9%) |

© 25,000 Ft. Lb. 129 Ft. Lb. (% ofsnj
58,200 Ft. Lb. 70 Ft. Lb. (£ 0.1%)
3,250 Lb. - | 76 Lh. (7 2.4%)
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