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NOT REPRODUCIBLE

ABSTRACT

The Ull-IM/FLIR helicopter vibration and elevator loads tests were conducted at
Fort Rucker, Alabama, from 17 through 26 September 1970. Main rotor vibration
characteristics and elevator loads were determined both with and without the FLIR
system installed. Nine parameters of vibration and six channels of elevator loads
were evaluated to determine military specification compliance, and to provide
mission suitability information for inclusion in technical manuals and other
publications. The elevator loads and vibration characteristics were generally
unaltered by the installation of the FLIR system, except for the vertical vibration
magnitudes at a frequency of 4/rev. The magnitude of the I/rev vertical vibration
was irritating to the flight crew and exceeded the limit as specified in the military
specification, MIL-H-8501A, when operating at or near the forward cg limit at
low airspeed (less than 65 knots calibrated airspeed). The 4/rev vertical vibration
levels exceeded the specification limit and were generally greater with the FLIR
system installed. The amplitude of the 8/rev vertical vibration was higher than
the limit specified in paragraph 3.7.1(b) of MIL-H-8501A during diving flight. t,
Analysis of the elevator beam bending loads data without the FLIR system installed "
indicated that there was some increase when compared to contractor test results
of the standard UI-IlC/M21 helicopter.
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INTRODUCTION

BACKGROUND

1. The UH-lM helicopter, a modified UH-1C, is currently in use as an aerial
platform for various night vision systems. The Night Vision Laboratory,
Fort Belvoir, Virginia, has a requirement to develop an airborne forward-looking
infrared (FLIR) system for installation on various Army helicopters: The system
installed on the UH-1M for this evaluation was developed by Hughes Tool Company.
During the service test of this system by the US Army Aviation Test Board,
Fort Rucker, Alabama, an excessive low frequency vibration was detected which
resulted in the interruption of these tests. The Night Vision Laboratory Project
Manager requested that the US Army AviationSystems Command (USAAVSCOM)
conduct a quantitative survey to determine the nature of the vibration. The
US Army Aviation Systems Test Activity (USAASTA) was directed by
USAAVSCOM to conduct tests (ref 1, app I).

TEST OBJECTIVES

2 The objectives of this test were as follows:

a. To determine the vibration characteristics of the UH-1M/FLIR helicopter.

b. To determine the changes in aircraft vibration characteristics attributed
to the FLIR system installation.

c. To determine the magnitude of the loads acting on the right and left
elevators with the FLIR system both installed and removed.

DESCRIPTION

3. The test helicopter was a modified UH-IC helicopter which incorporated a
single, two-bladed, semirigid, "door-hinge" type main rotor system. The UH-IC
helicopter was modified to accept a T53-L-13 free turbine engine and was
redesignated the UH-IM. The empty weight of the helicopter was increased
34 pounds by the installation of the T53-L-13 engine. Maximum power rating of
the T53-L-13 engine is 1400 shaft horsepower (shp) (uninstalled) for standard-day,
sea-level (SL) conditions. However, this engine is derated to 1100 shp when
installed in the UH-IM because of the maximum torque limit of the main
transmission. The test aircraft was further modified to accomodate the FLIR system
which, when installed, adds approximately 706 pounds (excluding armament) to
the empty weight of the UH-1M. A more detailed description of the UH-IM

-f helicopter is contained in the UH-IM operator's manual (ref 2, app I). The FLIR
system is a night vision system that enables the UH-IM crew to locate and strike



targets in near darkness or limited-visibility conditions. A direct viewing element,
using an infrared sensor, transmits an image to three cathode ray monitoring screens
installed in the cockpit and aft cabin areas. A more detailed description, including
the weights of individual components, is presented in reference 3, appendix I.

SCOPE OF TEST

4. The UH-1M/FLIR helicopter was evaluated to determine the magnitude and
nature of vibration at.main rotor harmonics both with and without the FLIR system
installed. The criterion used to determine acceptable vibration characteristics was
paragraph 3.7.1(b) of military specification MIL-H-8501A (ref 4, app 1). Elevator
loads data were also recorded to determine the change in loads, if any, with the
FLIR system installed. Eight flights were flown for a total of 10.8 hours, of which
8.2 hours were productive. The test program was condutted at Fort Rucker,
Alabama, from 17 through 26 September 1970. The test aircraft was maintained
and supported by US Army Aviation Test Board personnel during the test program.
The flight rebtrictions and operating limitations contained in the operator's manual
(ref 2) were observed during the tests, except that hovering in winds was limited
to 15 knots (ref 5).

5. The empty weight of the test aircraft with the FLIR system and M21
armament system installed (less ammunition) was 6957 pounds with the
longitudinal center of gravity (cg) at fuselage station (FS) 131.34. Removal of
the turret portion of the FLIR system resulted in an empty weight of 6629 pounds
with the eg at FS 135.91. These empty weights included the test instrumentation
which weighed 145 pounds with a moment arm of 78.0 inches.

METHODS OF TEST

6. Vibration data were gathered during various flight conditions both with the
FLIR system installed and removed. Data reduction procedures used in these tests
are established engineering test techniques and are described briefly in appendix II.
Nine vibration sensors were used to measure am1. "lude in terms of acceleration
(g). Instrumented elevators, to measure flight loads, were calibrated and provided
by Bell Helicopter Company for installation on the test aircraft. The vibration
and elevator loads data were recorded on a 50-channel oscillograph. A detailed
listing of the test instrumentation is included as appendix III. Trim condition data
(airspeed, altitude, fuel weight, etc.) were recorded -from noncalibrated production
cockpit instruments. The test gross weights and cg locations used for this evaluation
are representative of the helicopter's mission load condition with the FLIR system
installed.

4-
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CHRONOLOGY

7. The chronology of the test program is as follows:

Test directive received (verbal) 9 September 1970

Test aircraft released for testing 17 September 1970

Safety-of-flight release received 21 September 1970

Flight test initiated 22 September 1970

Flight test completed 26 September 1970

Letter report submitted 27 November 1970

Advance copy of report submitted 25 May 1971

it
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RESULTS AND DISCUSSION

GENERAL

8. Engineering flight tests were conducted to evaluate vibration characteristics
and elevator loads both with and without the FLIR system installed. The vibration
characteristics were unaltered by installation of the FLIR system for all'harmonics
of the main rotor, except the 4/rev vertical vibration. For the conditions tested,
the magnitude of the I/rev vertical vibration was irritating to the flight crew and
exceeded the limit specified in MIL-H-8501A (ref 4, app I) when operating at
or neai 'he forward cg limit at a low airspeed (less than 65 kno*s calibrated airspeed
(KCAS "evel flight condition. The I/rev vertical vibration characteristics were not
affecttd by the installation of the FLIR system which caused the longitudinal cg
to shift forward. The 4/rev vertical vibration levels exceed the MIL-H-8501A
vibration limit from 36 KCAS to maximum airspeed for level flight (VH) at gross
weights ranging from 8100 to 9300 pounds, and the peak values measured were
generally greater with the FLIR system installed. The magnitude of the 8/rev vertical
vibration was higher than the limits specified in paragraph 3.7.1(b) of MIL-H-8501A
during diving flight. The installation of the FLIR system had a negligible effect
on the elevator loads when compared to similar data with the FLIR system removed.
Analysis of the elevator beam bending loads data without the FLIR system installed
indicated some increase when compared to contractor t~st results of the standard
UH-IC/M21 helicopter.

AIRCRAFT MAIN ROTOR TRACKING

9. A complete maintenance overhaul had just been performed on the test aircraft
at Atlanta Army Depot, Forest Park, Georgia. All main rotor dynamic components
(rotor blades, mast, stabilizer bar, and hub assembly) had less than 36 hours of
flight time. Tracking of main rotor blades was performed prior to the start of
the test program and found to be within tolerance. The test aircraft wa
representative of a well-maintained UH-IM aircraft, and the test results do not
reflect the maximum allowable maintenance tolerance levels for dynamic
components and fuselage rigidity.

AIRSPEED CALIBRATION

10. An airspeed calibration was not conducted on the test aircraft since adequate
standard airspeed system position error information is presented in references 3
and 6, appendix '. Zero instrument error was assumed. The airspeed position error
presented in reference 6 was used to determine calibrated airspeed with the FLIR
sensor (chin turret) installed, and airspeed position error plesented in refrence 2
was used when the FUR system sensor was removed.

4



VIBRATION CHARACTERISTICS

11. The objective of these tests was to define the vibration characteristics of the
UH-IM aircraft both with and without the FLIR sensor installed. Vibration data
were recorded in four locations in various axes with nine vibration accelerometers.
The exact location and axes recorded are listed in appendix III. Main rotor vibration
harmonics evaluated were the l/rev, 2/rev, 4/rev, 6/rev, 8/rev, and 10/rev. When
the FLIR system was removed, it was impossible to load the aircraft so that the
same mass distribution was encountered as when the FLIR system was installed.
The inability to obtain the same mass distribution could be a contributing factor
to the differences in vibration characteristics when comparing data for these
configurations. A list of the conditions tested is presented in table 1, and graphic
results of the vibration test are presented in figures 1 through 63, appendix IV.

Vertical Axis

General:

12. It was determined, by comparing data acquired under similar test conditions
both with and without the FLIR system installed, that the installation of the FLIR
system had a negligible influence on the vertical (up and down) vibrational levels
at all main rotor harmonics, "cept for the 4/rev. Peak values of the vertical 4/rev
vibration levels were generat;, 'greater with the FUR system installed, and the
data indicated that occurrence of tha peak vibration levels was independent of
airspeed with the FUR system installed or removed,

I/Rev:

13. The magnitude of the I/rev vibration was irritating to the flight crew when
operating at or near the forward cg limit in a stabilized level flight condition at
low airspeeds ranging from 40 to 65 KCAS. Peak I/rev vertical vibration values
of 0.163g (fig. 10, app IV) and 0.175g (fig. 1) were realized, at a trim airspeed
of 58 KCAS, with the FUR system installed, at gross weights of 8510 and
9060 pounds, respectively. The longitudinal cg location for both the 8510- and
9060-pound gross weights was at or near the forward limit of the envelope. There
were several other instances during the test program where the magnitude of the
I/rev vertical vibration exceeded the 0.15g limit as specified in paragraph 3.7.1(b)
of MIL-H-8501A. However, the amplitude of the I/rev vertical vibration was
perceptible by crew members when a value of 0.06g was realized and became
irritating at levels above 0.10g. The measured value of the vertical I/rev vibration
became more severe towards the front of the cabin compartment (including cockpit)
for all conditions tested. The magnitude of the vertical 1/rev vibration was reduced
to an acceptable level by limiting the forward limit of the cg envelope to 128.7 and
126.5 inches at gross weights of 9500 and 8500 pounds, respectively (fig. A). It
is assumed that if this limitation is observed during operational use, a distribution
of fuselage mass will not be encountered that would yield unfavorable 1/rev vertical
vibration characteristics.

5



Table 1. Vibration Test Conditions.

Average Average Average Average Calibrated
Gross Density Longitudinal Rotor FUR Airspeed
Weight Altitude Center-of-Gravity SensorWeigh Altitue Location Speed Configuration R

Qb) (ft) (in.) (rpm) (kt)
19250 2500 128.0 (fwd) 322 Removed Hover to 120

19060 2500 127.8 (fwd) 320 Removed Hover to 120
18550 2600 127.3 (fwd) 322 Removed Hover to 125

9270 2500 126.5 (fwd) 322 Installed Hover to 125

19060 2500 126.3 (fwd) 322 Installed Hover to 127

8510 2500 125.7 (fwd) 320 Installed Hover to 132
'8140 2350 128.6 (fwd) 322 Installed Hover to 135

'8120 2400 128.9 (fwd) 322 Removad Hover to 140

27400 5100 127.5 (fwd) 320 Removed Hover to 137

27400 5000 135.7 (aft) 322 Removed Hover to 137

19320 2500 128.9 (fwd) 322 Installed Hover to 127

'Tests conducted with the complete XM21 armament system installed.2Tests conducted with only the armament mounting yoke and minigun/rocket
mount assemblies installed.

!S
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9500

9000- - - -

' 8500

Recommended Envelope Change

*4 8060 - - - -- - - -

bO

7500-

7000

5 127 129 131 133 135 137

Longitudinal CG Station -- Inches

Figure A. Recommended Gross Weight Versus
Longitudinal CG Station Envelope.

14. The amplitude of the vertical 1/rev vibration decreased rapidly to a tolerable
level as airspeed was increased above 65 KCAS and remained nearly constant until
VH was achieved. At airspeeds in excess of VH, the magnitude of the vertical
1/rev increased slightly with increasing airspeed but did not become irritating to
crew members. The measured value of the vertical 1/rev increased with increasing
gross weight and was unaffected by limited variations in density altitude
('5000 feet). The I/rev vertical vibration became more intense as aircraft rate
of descent was increased for a given airspeed in diving flight (fig. 55, app IV).

2/Rev:

15. The amplitude of the vertical 2/rev vibration was generally below 0.15g at
airspeeds less than VH. The measured value of this harmonic did reach 0.3 lg at
one isolated condition at the aircraft limit airspeed (VL) in diving flight (fig. 38,
app IV). The magnitude of the vertical 2/rev vibration increased slightly as airspeed
was increased or decreased from approximately that airspeed where minimum power
required for level flight occurred. The intensity of this harmonic was generally

1
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greater in the forward area of the cabin compartment. The amplitude of the vertical
2/rev was not significantly affected by gross weight, limited density altitude changes,
or rate-of-descent variations in diving flight at a given airspeed.

4/Rev:

16. The only difference noted when comparing similar data, both with the FLIR
system installed and removed, was the peak amplitude of the 4/rev vibration
harmonic. Peak values of this vertical vibration were generally greater with the
FLIR system installed. Peak values of the vertical 4/rev vibration increased with
increasing gross weight and/or increasing density altitude both with the FLIR system
installed and removed. The magnitude of the vertical 4/rev harmonic was generally
greater than the 0.15g limit as stated in paragraph 3.7.1(b) of MIL-H-8501A for
a level flight airspeed range of 36 KCAS to VH for gross weights greater than
8100 pounds. Characteristics of the 4/rev harmonic vibration between 40 and
80 KCAS in level flight were not perceptible to the flight crew since, in many
cases, the vertical 4/rev characteristics were masked by the I/rev vertical vibration.
The masking effect was predominant at the low airspeed range of 36 to 65 KCAS.
Effects of the 4/rev vertical vibration characteristics on mission equipment and
airframe structures should be determined prior to operational deployment of the
UH-I M/FLIR helicopter.

17. No general airspeed trend could be determined since the vertical 4/rev
vibrational amplitude decreased with increasing airspeed at heavy gross weights
(9000 to 9500 pounds) while the measured vibration values at the light gross
weights (7600 to 8000 pounds) increased with increasing airspeed. Increasing rate
of descent for a given airspeed had no significant effect on the 4/rev vertical
vibration characteristics.

6/Rev:

18. The magnitude of the 6/rev vertical vibration was generally less than 0.10g
for all conditions tested, except for isolated conditions at low airspeeds (40 to
60 KCAS) at FS 123.00. The peak measured value of this harmonic at this fuselage
station was 0.1 5g in the 40 to 60 KCAS airspeed range. The 6/rev vertical vibration
at this fuselage station increased with increasing gross weight, density altitude, and
increasing rate of descent for a given airspeed in diving flight. The 6/rev vertical
vibration values recorded at other locations were not significantly affected by gross
weight, density altitude, or rate of descent.

8/Rev:

19. The measured values of the 8/rev vertical vibration were less than 0.285g,
the limit specified in paragraph 3.7. 1 (b) of MIL-H-8501A for level flight. However,
this limit was exceeded substantially in diving flight at FS 123.00. The 8/rev vertical
vibration levels increased with increasing rate of descent for a given.airspeed. This
increasing 8/rev vertical vibration was perceptible but not irritating to the flight
crew. A peak value of 0.71g was measured at 136 KCAS and a rate of descent

IL



of 3500 feet per minute (ft/mn) (fig. 58, app IV). The effect of the 8/rev vertical
vibration characteristics during diving flight on the FLIR system mission equipment
should be determined prior to operational deployment of the UH-IM/FLIR
helicopter. Effect of rate of descent on the measured. values of this harmonic
decreased towards the forward portion of the cabin compartment. The amplitude
of the 8/rev vertical vibration increased with decreasing gross weight, while
variations in airspeed in level flight and modest changes in density altitude
(-5000 feet), had little or no effect.

10/Rev:

20. The 10/rev vertical vibration level was well below the 0.41g limit as stated
in MIL-H-8501A. Peak values were measured in diving flight at the aft portion
of the cargo compartment (FS 123.00). Gross weight and airspeed variations had
no significant effect on the 10/rev, vertical vibration characteristics.

Lateral Axis

General:

21. It was ascertained, by comparing data obtained under similar testconditions
both with and without the FLIR system installed, that the FLIR system had a
negligible influence on the lateral (right/left) vibration levels of all main rotor
harmonics. Limited variations in density altitude (-5000 feet) did not affect the
lateral vibration characteristics. All of the lateral vibration levels were well within
the limits presented in paragraph 3.7.1(b) of MIL-H-8501A. No lateral motion was
perceived by the flight crew, except in diving flight at 125 KCAS and at light
gross weight (7350 pounds).

1/Rev:

22. The magnitude of the I/rev lateral vibration was more predominant towards
the forward portion of the cabin compartment. Measured values of this harmonic
increased with decreasing gross weight. The peak I/rev lateral vibration measured
was 0.095g at 125 KCAS (diving flight) and a gross weight of 7350 pounds
(fig. 14, app IV). Changes in airspeed in level or diving flight only slightly affected
the I/rev lateral vibration characteristics. Increasing rate of descent at given airspeed
resulted in an insignificant alteration of the measured level of this harmonic.

2/Rev:

23. The amplitude of the 2/rev lateral vibration increased towards the forward
portion of the cabin compartment. Variations in gross weight, airspeed and/or rate
of descent did not appreciably affect the measured values at this harmonic.

-/t



4/Rev:

24. Measured magnitudes of the 4/rev lateral vibration varied slightly-with airspeed.
Again, similar to the vertical 4/rev vibration, this harmonic reached a peak at the
low airspeeds (40 to 50 KCAS) and then decreased as airspeed was increased to
70 KCAS, beyond which the amplitude remained generally constant until VH was
reached. At airspeeds in excess of VH, the 4/rev lateral vibration again increased.
Increasing gross weight caused the measured values to increase. The vibration levels
for this harmonic were relatively constant throughout the pilot and passenger cabin
area. Variations in rate of descent for a given airspeed had no appreciable effect.

6/Rev:

25. Increase in gross weight caused the magnitude of the 6/rev lateral vibration
to increase. Measured values of this harmonic were larger L. the aft portion of
the passenger cabin compartment. Variations in airspeed and/or rate of descent
did not influence the 6/rev lateral vibration characteristics.

8/Rev:

26. The amplitude of the 8/rev lateral vi/ration was generally greater towards
the aft portion of the passenger cabin are i. Variations in airspeed and increases
in gross weight only affected the measurel values of this harmonic slightly. The
8/rev lateral vibration increased in magnitude with increasing rate of descent for
a given airspeed.

10/Rev:

27. The 10/rev lateral vLation characteristics were similar to the 8/rev lateral
characteristics for all conditions, except that rate-of-descent variations did not
influence the magnitude of this harmonic.

Longitudinal Axis

General:

28. It was established, by comparing data obtained under similar test conditions
both with and without the FLIR system installed, that the FLIR system had a
negligible effect on the longitudinal (fore/aft) vibration levels for the predominant
main rotor harmonics. Modest variations in density altitude did not affect the
longitudinal vibration characteristics. The longitudinal vibration levels encountered
were within the limits of paragraph 3.7.1 (b) of MIL-H-8501A, with one exception:
the amplitudes of the 4/rev longitudinal vibration, during level flight, exceeded
0.1 5g (fig. 27, app IV). No longitudinal motion was noted by the flight crew during
the test.
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1/Rev:

29. The magnitude of the 1/rev longitudinal vibration reached a peak of 0.075g
with the FLIR system installed at an airspeed of 50 KCAS (fig. 9, app IV).
Measured amplitudes were generally less than 0.05g for all other test conditions.
Variations in airspeed, gross weight and/or rate of descent did not significantly
affect this vibration harmonic. The vibration levels of the 1/rev longitudinal were
usually the same throughout the cabin compartment.

2/Rev:

30. Airspeed variations below 90 KCAS did not measurably affect the 2/rev
longitudinal vibration levels; peak values of less than 0.10g were measured within
this airspeed range. The-magnitude of this vibration increased slightly as airspeed
exceeded' 90 KCAS. 'Variations in gross weight and/or changing rate of descent
did not appreciably affect this vibration harmonic.

4/Rev:

31. The peak amplitude of the 4/rev longitudinal vibration was 0.365g at
41.5 KCAS at 9320 pounds (fig. 9, app IV). This vibration harmonic was sensitive
to gross weight changes since there was a general tendency for the magnitude to
increase with increasing gross weight. The measured values were larger towards the
aft portion of the cargo compartment. Increasing airspeed in diving flight generally
resulted in higher 4/rev longitudinal vibration levels.

6/Rev:

32. Increasing gross weight above 9000 pounds caused the longitudinal 6/rev
vibration to increase. The peak value encountered for this harmonic was 0.135g
at FS 123.00 for airspeeds of 36 and 50 KCAS in level flight (fig. 27, app IV).
As airspeed was increased above 36 KCAS, the amplitude of this harmonic
decreased. Variations in rate of descent had a negligible effect on the amplitude
of the 6/rev longitudinal harmonic.

8/Rev:

33. The magnitude of the 8/rev longitudinal vibration was less than 0. 1Og in level
flight and remained relatively constant throughout the level flight airspeed range.
The measured value generally increased in diving flight at airspeeds in excess of
100 to 105 KCAS, depending on vibration sensor location and gross weight. A
peak value of 0.215g was encountered in diving flight at an airspeed of 136 KCAS
with a 3500 ft/min rate of descent (fig. 63, app IV). The vibration levels for this
harmonic were generally larger in the aft portion of the passenger cabin.

11



10/Rev:

34. Longitudinal 10/rev magnitudes- were less than 0.1 5g throughout the envelope
tested. The measured values, were generally more pronounced in the aft portion
of the passenger area. Variations in airspeed and rate of descent had only a slight
influence on the 10/rev longitudinal harmonic.

CONTRACTOR AND ARMY VIBRATION DATA COMPARISON

35. A comparison of previous contractor test results and data gathered during
this evaluation are presented in tables 2 through 5. No definite trends could be
determined from the overall correlation of these data. However, certain parameters
for given airspeeds do indicate similar values for both sets of data. One contractor
did not note the cg.location, which caused difficulty in comparing data, especially
for the vertical axis. Some of the disparity between contractor values and these
test results may have been caused by different mass distribution for the various
programs.

ELEVATOR LOADS

36. Elevator loads data were gathered simultaneously with the vibration tests.
Elevator beam and chord bending as well as elevator torquing moment were
measured on both elevators. The right elevator torquing moment sensor was
inoperative during the entire test program, and repeated efforts to correct this
defect proved fruitless. Other elevator load instrumentation periodically failed
during a flight but was repaired prior to each succeeding flight. The data for these
parameters are presented in figures 64 through 94, appendix IV. A sign convention
used to display these data is presented in figure B.

37. The installation of the FLIR system and variations in gross weights had a
negligible effect on the elevator loads. Analysis of elevator flight loads revealed
a slight increase in mean and oscillatory beam bending moment values when
comr.)red to the UH-IC/M21 test results presented in reference 8, appendix I.
The chordwise and torquing moments were approximately the same as those
encountered during previous test results.

Beam Bending Moment

38. The beam bending moment on the right elevator was generally higher when
compared to the left elevator. This difference in flight loads was 2 to 3 percent
at low airspeeds (40 to 60 KCAS), and II to 13 percent at VL. The peak
oscillating moment on the right elevator was 6800 inch-pounds (in.-lb) at an
airspeed near VL (fig. 67, app IV), and the peak mean moment of the same
elevator was a negative 8800 in.-lb load (down: applied at the tip) at VL (fig. 65).
Both the mean and oscillating moments were increased when the flight regime
was changed from autorotation to climbing flight. The oscillating beam bending

12
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moment increased with increasing rate of descent for a given airspeed in diving
flight. The primary frequency of the oscillating moment' was approximately
44 Hertz (Hz) which correspond, to the 8/rev harmonic of the main rotor. The
amplitude of the 8/rev vibration harmonic also increased in diving flight. The
interaction of the 8/rev vibration characte istics and the. oscillating elevator beam
befidingm6ment during diving flight should'be thoroughly investigated to determine
the fatigue and structural implications prior to deploying the UH-IM/FLIR
helicopter for service use. The mean moment, however, generally decreased with
increasing rate of descent. A modest increase in density altitude ( -5000 feet) caused
the oscillatory and mean measured values to increase for a given' airspeed.

#Me

/ -C

#Mb

tMeI

Figure B. Elevator Moment Sign Convention.

Chord Bending Moment

39. The left elevator chord bending moment was slightly greater when compared
to the right elevator at airspeeds above approximately 100 KCAS. At airspeeds
below 100 KCAS, load values measured on both elevators were similar. The peak
mean and oscillating chord moments were a negative 900 in.-lb load (aft: applied
at the tip) at VH (fig. 85, app IV), and 2400 in.-lb at VL (fig. 87), respectively.
Changing the flight profile from autorotation to climbing flight resulted in a slight
increase in the magnitude of the chord bending moment. Increasing rate of descent
at high speed (110 to 130 KCAS) caused the mean moment levels to decrease
and the oscillatory moments to increase. A limited variation in density altitude
resulted in a slight variation in this load parameter.
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Elevator Torquing Moment

40. The magnitudes of elevator torquing moment increased as 90 KCAS was
exceeded, and for airspeeds of less than 90 KCAS, very little change in amplitude
was measured. Peak oscillating moment on the left elevator was 930 in.-lb at VL
in diving flight (fig. 91, app IV). The largest mean moment value was 1270 in.-lb
in the leading-edge-up direction during autorotation at an airspeed of 87.5 KCAS
(fig. 90). The measured value of the oscillating moment was greater in climbing
flight when compared to autorotation for the same airspeed. Increasing rate of
descent in diving flight caused the mean torquing moment to decrease, while no
change was noted in the oscillating load.

f 13



CONCLUSIONS

41. With the exception of the 4/rev vertical, the vibration characteristics were
unaltered by installing or removing the FLIR system (paras 12, 16, 21, and 28).

42. Peak magnitudes of the vertical 4/rev vibration were generally higher with
the FLIR system installed (paras 12 and 16).

43. The magnitudes of the 1/rev vertical vibration with and without the FLIR
system installed were excessive when operating at or near the forward cg linit
in stabilized level flight within the airspeed range from 40 to 65 KCAS (para 13).

44. The amplitude of the 4/rev vertical harmonic was greater than the 0.1 5g limit
stated in paraagraph 3.7.1(b) of MIL-H-8501A for a level flight airspeed range of
36 KCAS to VH for gross weights greater than 8100 pounds (para 16).

45. In diving flight, the magnitude of the 8/rev vertical vibration at FS 123.00
exceeded the limits of MIL-H-8501A and reached a peak value of 0.81g at an
airspeed of 136 KCAS and a descent rate of 3500 ft/min (para 19).

46. The vibration levels in the lateral axis were within the limits of
paragraph 3.7.1(b) of MIL-H-8501A (para 21).

47. The longitudinal vibration levels encountered were less than the limit presented
in paragraph 3.7.1(b) of MIL-H-8501 A, with the exception of the 4/rev longitudinal
vibration harmonic (para 28).

48. The amplitude of the longitudinal 4/rev vibration harmonic exceeded the 0.1 5g
limit by 0.215g at an airspeed of 42 KCAS (para 31).

49. Elevator flight loads without the FLIR system installed indicated a slight
increase in elevator beam bending moment when compared to previous UH-IC/M21
test results (para 37).

50. The installation of the FLIR system had a negligible effect on the elevator
loads when compared to data acquired under similar test conditions with the FLIR
system removed (para 37).

51. The oscillating beam bending moment of the elevator increased with increasing
airspeed in diving flight. The primary frequency of this oscillation was 44 Hz,
which corresponded to the 8/rev harmonic of the main rotor (para 38).

19



RECOMMENDATIONS

52. The forward cg limit should be moved aft to reduce the 1/rev vertical vibration
to acceptable levels (para 13).

53. The effects of the 4/rev and 8/rev vertical vibration characteristics on the
FLIR system mission equipment and airframe structures should be determined prior
to operational deployment of the UH-1M/FLIR helicopter (paras 16 and 19).

54. The interaction of the 8/rev vibration characteristics and the oscillating elevator
beam bending moment during diving flight should be thoroughly investigated to
determine the fatigue and structural implications prior to deploying the
UH-IM/FLIR helicopter for operational use (para 38).
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APPENDIX II. TEST TECHNIQUES
AND DATA REDUCTION PROCEDURES

WEIGHT AND BALANCE

1. The aircraft, with instrumentation installed, was weighed prior to the initial
flight of the test program both with and without the FUR system sensor installed.
The weighings were performed under the following conditions:

a. Engine and transnission full of oil.

b. Trapped fuel drained.

c. Empty ammunition boxes for minigun, installed.

d. XM21 armament mounting yoke instaS.,o.

2. The fuel load of the aircraft was determined by using the standard fuel
quantity indicator in the cockpit. This indicator was not calibrated; however, based
on previous experience, the fuel load values measured by this instrument were
within 50 pounds of the actual value. Helicopter loadings and cg's were controlled
by installation of ballast at various locations in the aircraft.

VIBRATION

3. Vibration tests were performed at various combinations of gross weight, cg
and flight conditions both with and without the FLIR system installed. Density
altitude and rotor speed were held constant for each combination of gross weight
and cg condition until the airspeed range was adequately investigated to determine
vibration characteristics.

4. To determine the components of the aircraft vibration levels at the
fundamental frequency (1/rev) of the main rotor and at the 2/rev, 4/rev, 6/rev,
8/rev, and 10/rev harmonics of the main rotor frequency, the vibration data were
Fourier analyzed. This analysis was accomplished by using digital sampling of the
data at equal time intervals to produce time series of discrete samples. These time
series represent the continuous vibration data for all frequencies less than one-half
of the sampling rate. From these time series, the discrete Fourier transform was
calculated by use of a fast Fourier transform algorithm. The program output gave
the g level at each rotor harmonic. This g output level was one-half of the
peak-to-peak value and is referred to in the report as single amplitude g level.

ELEVATOR LOADS

5. Elevator loads data were gathered simultaneously with the vibration tests.
Elevator beam and chord bending moment as well as elevator torquing moment
were measured. The peak oscillating and mean loads were determined for each
trimmed condition.
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APPENDIX III. TEST INSTRUMENTATION

The data presented in this report were gathered from both sensitive and standard
production aircraft instrumentation. All sensitive instrumentation was calibrated
and installed prior to the start of the test program. The aircraft production
instrumentation was not calibrated and an instrument error of zero was assumed.
Instrumented left and right elevators, to measure flight loads, were calibrated and
provided by Bell Helicopter Company for installation on the test aircraft. The
following parameters were measured:

OSCILLOGRAPH

Pilot panel vertical vibration sensor (photo 1)
Pilot seat vertical vibration sensor (photo 2)
Pilot seat lateral vibration sensor (photo 2)
Bulkhead at FS 22.00 vertical vibration sensor (photo 3)
Bulkhead at FS 23.00 lateral vibration sensor (photo 3)
Bulkhead at FS 23.00 longitudinal vibration sensor (photo 3)
Bulkhead at FS 123.00 vertical vibration sensor (photo 4)
Bulkhead at FS 123.00 lateral vibration sensor (photo 4)
Bulkhead at FS 123.00 lcngitudinal vibration sensor (photo 4)
Right elevator beam bending at elevator station (ES) 12.25 right
Right elevator chord bending at ES 12.25 right
Right elevator torquing moment at ES 13.75 right
Left elevator beam bending at ES 12.25 left
Left elevator chord bending at ES 12.25 left
Left elevator torquing moment at ES 13.75 left
Rotor blip

PILOT PANEL (Production Instruments)

Airspeed
Altimeter
Outside air temperature
Fuel quantity
Rotor speed
Rate of descent
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NOT REPRODUCIBLE
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NOT REPRODUCIBLE

Photo 4. Location of Vertical, Lateral and Longitudinal Sensors on Bulkhead
at FS 123.0, WL 60.0, BL 40.0 left.
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APPENDIX IV. TEST DATA

INDEX

Figur Figure Number

Vibration Characteristics ...... ................ 1 through 63

Right Elevator Beam Bending Moment .. .......... .64 through 69

Right Elevator Chord Bending Moment .... .......... 70 through 75

Left Elevator Beam Bending Moment .... ........... 76 through 82

Left Elevator Chord Bending Moment ... .......... .. 83 through 89

Lmt Elevator Torquing Moment ... ............. .. 90 through 94
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FIGURE 1
VIBRATION CHARACTERISTICS
U-iNM USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

<) 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
o 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
0 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT

o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
* 8970 2500, 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT

.L 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
Ll 9060 2500 126.3 0.5 LT 322 INSTALL~ LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT
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FIGURE 1 (CONTINUED)

PILOT PANEL VERTICAL
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FIGURE 2
VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND
LB FT IN IN RPM CONFIG

< 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT

O 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
* 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT

o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
* 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT

* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT
A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
* 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT

* 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT

A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT

BULKHEAD F.S. 23.00 VERTICAL
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FIGURE 2 (CONTINUED)

BULKHEAD F.S. 23.00 VERTICAL

0.3. Hn

0 204 40E .0...10.12.14

0 032



FIGURE 3
VIBRATION CHARACTERISTICS

UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

> 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
0 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
0 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT
o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
a 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT
A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
* 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
I* 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT

PILOT SEAT VERTICAL
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FIGURE 3 (CONTINUED)

PILOT SEAT VERTICAL
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FIGJRE 4
VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND
LB FT IN IN RPM CONFIG

<0 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT

O 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT

0 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT

O 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT

a 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT

* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT

A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT

A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT

8 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT

A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT

BULKHEAD F.S. 123.00 VERTICAL
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FIGURE 4 (CONTINUED)

BULXHIEAD P.S. 123.00 VERTICAL
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FIGURE 5
VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

<> 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
O 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
0 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT
o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
E 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT
A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
8i 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT
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FIGURE 5 (CONTINUED)

BULKHEAD F. S. 23.00 LATERAL.
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FIGURE 6

VIBRATION CHARACTERISTICS
UH-IM USA S/N- 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
0 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
* 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT
o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
* 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT
A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
8 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT
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FIGURE 6 (CONTINUED)

PILOT SEAT LATERAL

MIP to

ID4

~ P1. 4S II il

0.24440 0 0.10.4

MIRI i II l 1 Cia;IBRATEDWlool111 AIfSEE liil KCAS 0111111M 1

w 0 til mt I0

".. I 1111ii M1 M 111H I IN 10 11"1111 loilmii I



FIGURE 7

VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

4 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
O 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
0 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT
o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
N 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT
A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
8 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT
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FIGURE 7 (CONTINUED)

BULKHEAD P.S. 123.00 LATERAL
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FIGURE 8
VIBRATION CHARACTERISTICS
UH-iM USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

0C 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
o 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
* 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT
o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
N 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT
A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
Ll 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT
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FIGURE 8 (CONTINUED)]

BULKHEAD F.S. 23.00 LONGITUDINAL
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FIGURE 9
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9460 870 128.2 1.1 LT 323 REMOVED HOVERING FLT
O 9250 2500 128.0 1.1 LT 322 REMOVED LEVEL FLT
* 9150 2500 127.9 1.1 LT 320 REMOVED DIVING FLT
o 9060 2500 127.8 1.1 LT 320 REMOVED LEVEL FLT
* 8970 2500 127.7 1.2 LT 320 REMOVED DIVING FLT
* 9540 960 126.8 0.5 LT 324 INSTALL HOVERING FLT

A 9280 2440 126.5 0.5 LT 322 INSTALL LEVEL FLT
A 9210 2400 126.4 0.5 LT 318 INSTALL DIVING FLT
a 9060 2500 126.3 0.5 LT 322 INSTALL LEVEL FLT
A 8950 2500 126.2 0.6 LT 320 INSTALL DIVING FLT
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FIGURE 9 (CONTINUED) 5
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* FIGURE 10
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG PLIR
SYM GRWTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT GOND

LB FT IN IN RPM CONFIG

O 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
o 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL Fur
* 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT
* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT

o 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
* 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 10 (CONTINUED)
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FIGURE 11

VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

O 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
o 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT
* 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT
* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT
*i 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
* 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 11 (CONTINUED)
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FIGURE 12

VIBRATION CHARACTERISTICS

UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

0 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT

0 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT
0 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT
* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT

0 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
* 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT

PILOT SEAT VERTICAL

4/REV
0.4

I IR m *I ,

0.2

0.1

A 
0

w45
0 .3 .

0.2

tu

~~~ INi~ Oit. f i t :m I r HIM I ~ I2

14

: ~z 0 :0t 0 0 0 2

CALIBTED AIRSPEED 
a KCAS

0 Mf UN



FIGURE 12 (CONTINUED)

PILOT SEAT VERTICAL
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FIGURE 13
VIBRATION CHARACTERISTICS
UH-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FUIR
SYM GRNTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

0 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
o 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT
* 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT
* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT

(0 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
V 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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f FIGURE 13 (CONTINUED)

4, BULKHIEAD P.S. 123.00 VERTICAL
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FIGURE 14

VIBRATION CiARACTERISIICS

UH-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRW ' DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT GOND

LB FT IN IN RPM OONFIG

0 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT

O 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT

* 8490 1600 127.2 1.2 LT 320 REMOVED DIVING FLT

* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT

O 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT

a 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 14 (CONTINUED)
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FIGIJRE 15
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG PLIR
SYM GRIVT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR PLIGHT COND

LB FT IN IN RPM CONPIG

0 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
o 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT

C0 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT
+ 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT
o 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
0 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 15 (CONTINUED)

PILOT SEAT LATERAL
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FIGURE 16
VIBRATION CHARACTERISTICS
UHi-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT OOND

LB FT IN IN RPM OONPIG

o 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
o 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT
* 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT

* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT
o 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
~t 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 16 (CONTINUED)
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FIGURE 17
VIBRATION CHiARACTE3RIST1ICS
UI-iN USA S/N -66-0672

AVG AVG AVG AVG AVG FUIR
SYM GRIT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR PLIGHT COND

LB FT IN IN RPM CONFIG

O 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
o 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT
* 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT

84 110 155 0.6 UT 322 ISALHOVERINGFL
o 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
* 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 17 (CONTINUED)
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FIGURE 18

VIBRATION CHARACTERISTICS
UH-iM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

O 8340 930 127.1 1.2 LT 327 REMOVED HOVERING FLT
O 8550 2600 127.3 1.2 LT 322 REMOVED LEVEL FLT
* 8490 2600 127.2 1.2 LT 320 REMOVED DIVING FLT
* 8340 1190 125.5 0.6 LT 322 INSTALL HOVERING FLT
o 8510 2500 125.7 0.6 LT 320 INSTALL LEVEL FLT
E 8420 2600 125.6 0.6 LT 322 INSTALL DIVING FLT
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FIGURE 18 (CONTIINUED)
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FIGURE 19
VIBRATION CHARACTRISTICS
UB-iM USA S/N 66-0672-

AVG AVG AVG AVG AVG FLIR
SYM GRWqT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT OOND

LB FT IN IN RPM CONFIG

0 9520 585 129.2 0.2 Ri' 321 REMOVED HOVERING FLTi
o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FLT
0 9200 2390 128.9 0.2 Ri' 320 REMOVED DIVING FLTi
L 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT
* 9500 890 129.2 0.7 Ri' 320 INSTALL HOVERING FLT
o 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLT
* 9160 2470 128.8 0.8 Ri' 322 INSTALL DIVING FLT

h 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLY
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FIGURE 19 (COINTINUED)
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FIGURE 20
VIBRATION CHARACTERISTICS
UH-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWI' DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM OONFIG

0 9520 585 129.2 0.2 RT 321 REMOVED HOVERING FLT
* 9320 2390 129.0 0.2 lrT 322 REMOVED LEVEL FLT
* 9200 2390 128.9 0.2 RT 320 REMOVED DIVING FLT
S8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT
* 9500 890 129.2 0.7 RT 320 INSTALL HOVERING FLT

o 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLT
0 9160 2470 128.8 0.8 RT 322 INSTALL DIVING FLT

h 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLT
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FIGURE 20 (CONTINUED)
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FIGURE 21
VIBRATION CHARACTERISTICS

UHi-iM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT OOND

LB FT IN IN RPM CONFIG

0 9520 585 129.2 0.2 RT 321 REMOVED HOVERING FLT

o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FLT

m 9200 2390 128.9 0.2 RT 320 REMOVED DIVING FLT

C, 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT

* 9500 890 129.2 0.7 RT 320 INSTALL HOVERING FLT

o 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLT

* 9160 2470 128.8 0.8 RT 322 INSTALL DIVING FLT
h 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLT
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FIGURE 21 (CONTINUED)

PILOT SEAT VERTICAL
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FIGURE 22

VIBRATION CAAT-ITC
UH-lM USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRIV DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT GOND

LB FT IN IN RPM OONFIG

C> 9520 585 129.2 0.2 RT 321 REMOVED HOVERING FLiT
ci 9320 2390 129.0 0.2 RI' 322 REMOVED LEVEL FLT
0 9200 2390 128.9 0.2 RI' 320 REMOVED DIVING FLT

b 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT
* 9500 890 129.2 0.7 RI' 320 INSTALL HOVERING FLiT

0 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLiT
* 9160 2470 128.8 0.8 RT 322 INSTALL DIVING FLT
h 8750 1120 128.5 0.8 RI ' Z.2 INSTALL HOVERING FLiT
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FIGURE 22 (CONTINUED)

BULIUEAD P.S. 123.00 VERTICAL
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FIGURE 23
VIBRATION CIIARACTERISTICS
U[l-iM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

< 9520 583 129.2 0.2 RT 321 REMOVED HOVERING FLT
0 9320 2390 129.0 0.2 RT 32". REMOVED LEVEL FIT
m 9200 2390 128.9 0.2 RT 320 REMOVED DIVING FLT
11 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT
* 9500 890 129.2 0.7 RT 320 INSTALL HOVERING FLT
O 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLT
* 9160 2470 128.8 0.8 RT 322 INSTALL DIVING FLT
k 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLT
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FIGURE 23 (CONTINUED)

BULKHEAD P.S. 23.00 LATERAL
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FIGURE 24

VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRNT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM OONFIG

o 9520 585 129.2 0.2 RT 321 REMOVED HOVERING FLT
o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FLT

m 9200 2390 128.9 0.2 RT 320 REMOVED DIVING FLT
8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT

* 9500 890 129.2 0.7 RT 320 INSTALL HOVERING FLT
0 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLT
* 9160 2470 128.8 0.8 RT 322 INSTALL DIVING FLT
h 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLT
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FIGURE 24 (CONTINUED)

PILOT SEAT LATERAL

0.4 If ~nE.~wl

M mitfW it4M, i tf "If '

0t 4t1H1: 15 t t , f~~ITT tu Iu~ n i

C, 8/REV

0.40

1 11"
T it, 'n111ii0 r 2 i ifu-~2111?11WW 1111 11Il ff ilfj

6/REV

0.1 tr Iii iii If;4 :1 f11f1fI f

fTf*1 HW f1111,t P Tf ll fif I ffI fil >" M~ I1 HutP ulf 1 I flf
fffi: i > t hIt n TIn 1 L t11111 Ir w1 1n if Iff .f .. .. . WI 'I i

ri-. 'r f ra f ttfllfiffll f I f 1ff 111 1 1i. 11111 11f I fill!11 lP f10 1 20 40 60 I0 10 12 11401 lfI f.

til CAIRAE AIRSPEED ntK+A
76l 1i i 1



FIGURE 25

VIBRATION CHARCTERISTICS
Wif-iN USA S/N 66-0672

AVG AVG AVG AVG AVG FLIP

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT 02ND

LB FT IN IN RPM CONFIG

0 9520 585 129.2 0.2 RI' 321 REMOVED HOVERING FLT

o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FLT

a 9200 2390 128.9 0.2 RT 320 REMOVED DIVING FLT

I 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT

* 9500 890 129.2 0.7 PT 320 INSTALL HOVERING PLT

o 9320 2470 128.9 0.8 PT 322 INSTALL LEVEL PLT

* 9160 2470 128.8 0.8 RI' 322 INSTALL DIVING FLT

h 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLT
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FIGURE 25 (CONTINUED)
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FIGURE 26
VIBRATION CHIARACTERISTICS
UH1-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FIT IN IN RPM CONPIG

o 9520 585 129.2 0.2 RT 321 REMOVED HOVERING FLT
o 9320 2390 129.0 0.2 Ri' 322 REMOVED LEVEL PLT
* 9200 2390 128.9 0.2 RT 320 REMOVED DIVING FLT
S 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FT
* 9500 890 129.2 0.7 RI' 320 INSTALL HOVERING FLT

o 9320 2470 128.9 0.8 RT 322 INSTALL LEVEL FLT
* 9160 2470 128.8 0.8 RT 322 INSTALL DIVING FLT

h 8750 1120 128.5 0.8 RT 320 INSTALL HOVERING FLT'
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FIGURE 26 (CONTINUED)
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FIGURE 27
VIBRATION~ CARACTERISTICS
UHi-IM -- USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM (X)NFIG

0 9520 585 129.2 0.2 RI' 321 REMOVED HOVERING FLT
o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FLT
8 9200 2390 128.9 0.2 RT1 320 REMOVED DIVING FLT
u~ 8710 810 128.5 0.3 RT 321 REMOVED HOVERING FLT

* 9500 890 129.2 0.7 RT 320 INSTALL HOVERING FLT

o 9320 2470 128.9 0.8 iRT 322 INSTALL LEVEL FLT
o 9160 2470 128.8 0.8 RI' 322 INSTALL DIVING FLT
1k 8750 1120 128.5 0.8 R' .320 INSTALL HOVERING FLT
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FIGURE 27 (CONTINUED)

BULKHEAD P.S. 123.00 LONGITUDINAL
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FIGURE 28
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM GONFIG

O 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FIST
o 7440 5060 121. 5 1.6 LT 320 REMOV!3D LEVEL FLT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7650 890 135.7 0.5 RT 316 REMOVED HOVERING FIST
o 7460 4990 135.7 0.5 RT 322 REMOVED LEVEL FLT
a 7340 5000 135.7 0.5 RT 322 REMOVED DIVING FLT
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FIGURE 28 (CONTINUED)

PILOT PANEL VERTICAL
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FIGURE 29

VIBRATION CHARACTERISTICS

UH-iM USA S/N 66-0672

AVG AVG AVG AVG AVG FUIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT GOND

LB FT IN IN RPM CONFIG

C> 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FUT
o 7440 5060 127.5 1.6 LT 320 REMOVE.D LEVEL PUT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT
o 7460 4990 135.7 0.5 IC 322 REMOVED LEVEL FLT
m 7340 5000 135.7 0.5 RC 322 REMOVED DIVING FLT
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FIGURE 29 (CONTINUED)

BULKHEAD F.S. 23.00 VERTICAL
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FIGURE 30
VIBRATION CHARACTERISTICS
UHi-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB pr IN4 IN RPM GONFIG

O 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVED LEVEL FLT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT
o 7460 4990 135.7 0.5 RT 322 REMOVED LEVEL FLT

* 7340 5000 135.7 0.5 RT 322 REMOVED DIVING FLT
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FIGURE 30 (CONTINUED)

PILOT SEAT VERTICAL
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FIGURE 31.
VIBRATION CHARACTERISTICS
UH-IM USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT OJND

LB FT IN IN RPM C3NFIG

o 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVED LEVEL FLT

4, 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT
o 7460 4990 135.7 0.5 RT 322 REMOVED LEVEL FLT
m 7340 5000 135.7 0.5 1ff 322 REMOVED DIVING FLT
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FIGURE 31 (CONTINUED)

BULKHEAD P.S. 123.00 VERTICAL
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FIGURE 32
VIBRATION CHARACTERISTICS
Uil- im USA S/N 66-0672

*AVG AVG AVG AVG AVG FLIR
SYM GRWTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM GONFIG

0 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVL D LE"EL FLT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVI.'G FLT

S7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT
0 7460 4990 135.7 0.5 RT 322 REMOVED LEVEL FLT
a 7340 5000 135.7 0.5 RT 322 REMOVED DIVING FLT
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FIGURE 32 (CONTINUED)

BULMJEAD F.S. 23.00 LATERAL
0.4 10/ RE V

02 -- r_

t- ".t 1V tU' 'l- Hi- it

0.2 4H::;:s;

0.1 HT i 4-l m!-.

- 0 HP*l 4_1,

0.4 6/REV

" 0 1 0. 1 +1 + .. ++11T11j* ' I . -1... ___ ij Jn
ii I y l g i1Ii

u MI

0 .1 ... ..



FIGURE 33
VIBRATION CHARACTERISTICS
U1H-iM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR PLIGHT COND

LB FT IN IN RPM (X)NPIG

C> 7640 660 127.8 1.6 LT 322 REMOVE D HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVED LEVEL PUT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVING PUT
A 7650 890 135.7 0.5 Ri' 316 REMOVED HOVERING PUT
* 7460 4990 135.7 0.5 RT 322 REMOVED LEVEL P'JIT
* 7340 5000 135.7 0.5 RT 322 REMOVED DIVING PLT
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FIGURE 33 (CC0NTINUED)

PILOT SEAT LATERAL
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FIGURE 34
VIBRATION CHARACTERISTICS
UH-1M USA SIN 66-0672

AVG AVG AVG G AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONPIG

O 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVED LEVEL FiLT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FiLT
A 7650 890 135.7 0.5 Rf 316 REMOVED HOVERING FiLT
o 7460 4990 135.7 0.5 RT 322 REMOVED LEVEL FiLT
a 7340 5000 135.7 0.5 RT 322 REMOVED DIVING FiLT
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FIGURE 34 (CONTINUED)
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[ FIGURE 35
7 1 VIBRATION CHARACTERISTICS

IUN-IM USA SIN 66-0672
AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LKI' CG ROTOR SPEED SENSOR FLiGHIT (IXND
LB FT IN IN RPM CONFIG

C> 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVED LEVEL FLT
0A 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7650 890 135.7 0.5 RT 316 REMOVED HOVERIG FLT
o 7460 4990 135.7 0.5 RI' 322 REMOVED LEVEL FLT
M 7340 5000 135.7 0.5 RI' 322 REMOVED DIVING FLT
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FIGURE 35 (CONTiNUED)

BULKHEAD P.S. 23.00 LONGITUDINAL
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FIGURE 36
VIBRATION CIIARACTERISl!ICS
UII-im USA S/N 66-67

AVG AVG AVG AVG AVG FLIR
SYM GRIfT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM ONFIG

C> 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o 7440 5060 127.5 1.6 LT 320 REMOVED LEVEL FLT
* 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A~ 76S0 890 155.7 0.5 RI' 316 REMOVED HOVERING FLT
o 7460 4990 135.7 0.5 RI' 322 REMOVED LEVEL FLT
a 7340 5000 135.7 0.5 RI' 322 REMOVED DIVING FLT

BULKJiEAD F.S. 123.00 LONGITUDINAL
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FIGURE .,b (CONTINUED)
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FIGURE 37
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT mOND

LB FT IN IN RPM CONFIG

C' 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
O 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
U 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING FLT

0 8160 2340 128.6 0.3 RT 322 INSTALL LEVEL FLT
0 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
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FIGURE 37 (CONTINUED)

a PILOT PANEL VERTICAL
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FIGURE 38
VIBRATION CHARACTERISTICS
UH-iM USA S/N 66-0672IiAVG AVG AVG AVG AVG PLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR PLIGHT COND
LB FT IN IN RPM CONFIG

C> 8300 1020 129.1 0.0 324 REMOVED HOVERING PLT
0 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
* 8030 2400 128.8 0.0 320 REMOVED DIVING FILT
* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING FLT
o 8160 2340 128.6 0.3 RI' 322 INSTALL LEVEL FIAT
* 8060 2000 128.5 0.3 RI' 320 INSTALL DIVING FLT
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FIGURE 38 (CONTINUED)

BULKHEAD F.S. 23.00 VERTICAL
__ 10/REV

0.4 IN 1.111 .- -I i I.

T ii

R j I : ,t

0. -1 11T HI !IL it "uu~

0.43..1 1 f" ~ ~ j:

Of Il

+ It,

0.2 T~

01 il T l;*
40 it 0I, 1 1 2014

0.1CLIRA~ AtSP, +I- ltK!CASlI+
+8+



FIGURE 39
VIBRATION CHARACTERISTICS
UH-1M USA SIN 66-0672

AVG AVG AVG AVG A*VG FLIR
SYM GRW T DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONPIG

O 8300 1020 129.1 0.0 324 REMOJVED HOVERING PLT
o 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
ff 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING PLT

o 8160 2340 128.6 0.3 RT 322 INSTALL LEVEL FLT
* 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
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FIGURE 39 (CONTINUED)

PILOT SEAT VERTICAL
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FIGURE 4VIBRTIONCHARCTERSTIC
UH-im USA IN 6-067

AVG VG AG AV AVG FL3

* 8320 1450 VIBRATION CRTERISTISTALHVRN

o 8120 2370 128.9 0.0 R 322 REMOVED LEVEL FLT

*8060 2000 128.5 0.3 liT 320 INSTALL DIVING F1.T
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FIGURE 40 (C0NTINUED)

BULKHEAD P.S. 123.00 VERTICAL
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FIGURE 41
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT GJND

LB FT IN IN RPM CONFIG

O 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
O 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
0 8030 2400 128.8 0.0 320 REMOVED DIVING FLT

A.* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING FLT
o 8160 2340 128.6 0.3 RT 322 INSTALL LEVEL FLT
* 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
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FIGURE 41 (CONTINUED)
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FIGURE 42
VIBRATION CHARACTERISTICS

UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

O 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT

o 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
a 8030 2400 128.8 0.0 320 REMOVED DIVING FIT

* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING FLT

O 8160 2340 128.6 0.3 RT 322 INSTALL LEVEL FLT

* 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
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FIGURE 42 (CONTINUED)

PILOT SEAT LATERAL
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FIGURE 43
VIBRAT4ION CHARACTERISTICS
UN-iN USA S/N 66-0672

AVG AVG AVG AVG AVG PLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT1 COND

LB FT IN IN RPM CONFIG

C> 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
o 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
x 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING FLT

o 8160 2340 128.6 0.3 RT 322 INSTALL LEVEL FLT

* 8060 2000 128.5 0.3 RI' 320 INSTALL DIVING FLT
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FIGURE 43 (CONTINUED)
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FIGURE 44
VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM OONFIG

O 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
o 8120 2370 128.9 0.0 322 REMOVED LEVEL FLT
* 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
* 8320 1450 128.7 0.3 RT 320 INSTALL HOVERING FLT

o 8160 2340 128.6 0.3 RT 322 INSTALL LEVEL FLIT
* 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
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FIGURE 44 (CONTINUED)
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FIUR 45
VIBRTIONCHARCTERSTIC

UH-1M USA /N 6-067
AVG VG AG AV AVG FLI

AVG3 20 AVG .AVG AVG AVGVE DLIR IGL

O 8300 1020 129.1 0.0 R 324 REMOVED HOVERING FLT
o 8120 2370 128.9 0.0 R 322 REMOVED LEVEL FLT4

* 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
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FIGURE 45 (CONTINUED)*I
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FIGURE 46
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM QJNFIG

o 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT
a 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT
o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
* 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 46 (CONTINUED)
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FIGURE 47
VIBRATION CHARACTERISTICS
U-l1 USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWI' DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT

0 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT

o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT

* 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 47 (CONTINUED)

BULKHEAD P.S. 23.00 VERTICAL
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FIGURE 48
VIBRATION CHLARACTERISTICS
UHi-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPIM CONFIG

o 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT
* 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT

o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
* 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 48 (CONTINUED) j
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* FIGURE 49
VIBRATION CHARACTERISTICS
UlM-iM, USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CflNFIG

o 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT

* 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT

o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT

o 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 49 (CONTINUED)
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~i1URE 50
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 8800 8120 126.1 0.6 L, 322 INSTALL LEVEL FLT
* 8740 8000 126.0 0.6 L'1 320 INSTALL DIVING FLT
o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
0 8750 8300 127.z 1.2 LT 320 REMOVED DIVING FLT
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FIGURE SO (CONTINUED)
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FIGURE 51I VIBRATION CHARACTERISTICS
UN-iN USA S/N 66-0672

*AVG AVG AVG AVG AVG PLIR21SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND
LB FIT IN IN RPM CONFIG

0 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT
m 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT
o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
* 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 51 (C0NrINUED)
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FIGURE 52
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG PLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR ELICIT COND

LB FT IN IN RPM OONPIG

o3 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT
a 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT
o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
* 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 52 (CONTINUED)

BULKHEAD P.S. 123.00 LATERAL
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FIGURE 53
VIBRATION CHARACTERISTICS
UH-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FTr IN IN RPM CONFIG

o 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT
0 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT
o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
* 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 53 (CONTINUED)

BULKHEAD F.S. 23.00 LONGITUDINAL
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FIGURE S4
VIBRATION CHARACTERISTICS
UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM ONFIG

O 8800 8120 126.1 0.6 LT 322 INSTALL LEVEL FLT
a 8740 8000 126.0 0.6 LT 320 INSTALL DIVING FLT
o 8790 8300 127.5 1.2 LT 318 REMOVED LEVEL FLT
0 8750 8300 127.4 1.2 LT 320 REMOVED DIVING FLT
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FIGURE 54 (CONTINUED)

BULKHEAD P.S. 123.00 LONGITUDINAL
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FIGURE 55

VIBRATION CHARACTERISTICS

UH-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB PT IN IN RPM CONFIG

O 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
3 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT
A 8930 2550 128.7 0.8 RT 322 INSTALL DIVING FLT
o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
b 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
C. 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
O 7930 3200 128.3 0.3 RT 322 INSTALL DIVING FLT
' 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
0 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
0 cf030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
a 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
h 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
I 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
* 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE SS (CONTINUED)

PILOT PANEL VERTICAL
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FIGURE 56
VIBRATION CHARACTERISTICS
U11-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT' CND

LB FT IN IN RPM CONFIG

o 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
* 8980 2800 128.7 U.8 RT 322 INSTALL DIVING FLT
* 8930 2550 128.7 0.8 !IT 322 INSTALL DIVING FLT
o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
b~ 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
£l 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
O 7930 3200 128.3 0.3 iRT 322 INSTALL DIVING FLT

0Z 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
0 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
0 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
* 8800 3500 128.6 0.0 322 REMOVED DIVING FLT

* 8030 2400 128.8 0.0 320 REMOVED DIVING FLTi
* 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
* 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE 56 (CONTINUED)

BULKHEAD P.S. 23.00 VERTICAL
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FIGURE 57

VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AG FLIR
SYM GRIT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM OONFIG

0 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
o 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT
A 8930 2550 128.7 0.8 RT 322 INSTALL DIVING FLT
o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
C 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
a 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
O 7930 3200 128.3 0.3 RT 322 INSTALL DIVING FLT
0 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
9 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
a 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT

8800 3500 128.6 0.0 322 REMOVED DIVING FLT
b 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT0 7800 3200 128.7 0.0 322 REMOVED DIVING FLT

7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE 57 CCONTINUED)

PILOT SEAT VERTICAL
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FIGURE 58
VIBRATION CHARACTERISTICSFUH-iM USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
0 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT
A 8930 25S0 128.7 0.8 RT 322 INSTALL DIVING FLT
Co 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
DI 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
8 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLt
o 79)30 3200 128.3 0.3 RT 322 INSTALL DIVING FLT
0 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
* 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
m 9030 2800 128.8 0.0 322 REMOVED DIVING PLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT

8800 3500 128.6 0.0 322 REMOVED DIVING FLT
1h 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
Ai 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT

7850 3200 128.7 0.0 320 REMOVED DIVING FLT,
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FIGURE 58 (CONTINUED)

BULKHEAD F.S. 123.00 VERTICAL
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FIGURE 59
VIBRATION CHARACTERISTICS
UH-iM USA-S/N -66-0672

AVG AVG AVG AVG AVG FLIR
SYM GPWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
0 8980 2800 128.7 0.8 RT 22 INSTALL DIVING FLT
ZA 8930 2550 128.7 0.8 RT 322 INSTALL DIVING FLT

o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
U 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
a 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
0 7930 3200 128.3 0.3 RT 322 INSTALL DIVING FLT
C0 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
* 9200 2390 129.9 0.0 320 REMOVED DIVING FLT

* 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
* 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
h 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT

* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
* 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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F FIGURE 59 (CONTINUED)

BULKHEAD P.S. 23.00 LATERAL
10/REV

f! ffj I R E'f -t P PilI,, iF ;~f i ffPitl,f fd li uti

0.2. td Pj, mt P PP1ILP i41P P 1 .1 1 lP t 11 P
MI1T11111 I dP 'ffiflP P91 PP1.11M - Off' fil IP Id IN

tail 'U' wt.: 'fit t I lu I P4 i it14 PIIt ntff liPI IPI. IitP ltPIT
0.42 ttj

Lit Hli '.fix
tV i~ ' iUi' it fill M-11 Ufl l

- 0.1"V$

PB ~ ~~ "'I1liltul ~

0.4 jiTT M:pp ' WiP 1 tlilfj nP1111 tJ t l i itI t*

lptlj ii l t 1!:+fl - 1. 14 l ,Tt ifj 41 lP IIli 11 . , -

... .. ... .. ... .. I tt 111f11 C U u

80 10 1 2 14 80 .4001 120 14

T146



FIGURE 60
VIBRATION CHARACTERISTICS
UII-1M USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT (X)ND

LB FT IN IN RPM CflNFIG

o 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT

o 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT

A 8930 2550 12.7. 0.8 R 32 INSTALL DIVING FLT

o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
S8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT

8 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT

o 7930 3200 128.3 0.3 RI' 322 INSTALL DIVING FLT
0Z 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
* 9200 2390 129.9 0.0 320 REMOVED DIVING FLT

* 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
* 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
* 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
h 8030 2400 128.8 0.0 320 REMOVED DIVING FLT

A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT

* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT

* 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE 60 (CONTINUED)

PILOT SEAT LATERAL
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FIGURE 61
VIBRATION CHARACTERISTICS
UH-1M USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRI.T DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
0 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT
A 8930 2550 128.7 0.8 RT 322 INSTALL DIVING FLT

o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
~~8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT

8~ 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
0 7930 3200 128.3 0.3 iRT 322 INSTALL DIVING FLT
c0 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
0 9200 2390 129.9 0.0 320 REMOVED DIVING FLT

* 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT

* 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
h 8030 2400 128.8 0.0 320 REMOVED DIVING FLT

A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
* 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE 61 (CONTINUED)

BULKHEAD P.S. 123.00 LATERAL
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FIGURE 62

VIBRATION CHARACTERISTICS
UH-IM USA S/N 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9160 2470 128.9 0.8 RT 322 INSTALL DIVING FLT
o 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT
A 8930 2550 128.7 0.8 RT 322 INSTALL DIVING FLT
o 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
U 8060 2000 128.5 0.3 RT 320 INSTALL DIVING FLT
Lx 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
o 7930 3200 128.3 0.3 RT 322 INSTALL DIVING FLT
0 7880 3500 128.2 0.3 Kr 322 INSTALL DIVING FLT
0 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
I 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
a 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
k 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT

7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE 62 (CONTINUED)

BULKHEAD P.S. 23.00 LONGITUDINAL
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FIGURE 63 
4

VIBRATION CHARACTERISTICS
UH-im USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9160 2470 128.9 0.8 iRT 322 INSTALL DIVING FLT
ci 8980 2800 128.7 0.8 RT 322 INSTALL DIVING FLT
A 8930 2550 128.7 0.8 RT 322 INSTALL DIVING FLT
oD 8860 3010 128.6 0.8 RT 322 INSTALL DIVING FLT
11 8060 2000 128.5 0.3 iRT 320 INSTALL DIVING FLT
8 7990 2300 128.4 0.3 RT 322 INSTALL DIVING FLT
o 7930 3200 128.3 0.3 iRT 322 INSTALL DIVING FLT
Z0 7880 3500 128.2 0.3 RT 322 INSTALL DIVING FLT
* 9200 2390 129.9 0.0 320 REMOVED DIVING FLT

* 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
* 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
4D 8800 3500 128.6 0.0 322 REMOVED DIVING FIT
ra 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
A 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
* 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
* 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
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FIGURE 63 (CONTINUED)

BULKUEAD F.S. 123.00 LONGITUDINAL
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FIGURE 64
RIGHT ELEVATOR BEAM BENDING MOMENT

UH-IM USA SIN 66-0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 9500 890 129.2 0.7 RT 320 INST HOVERING FLT
* 9250 2470 129.0 0.7 RT 322 INST LEVEL FLT
X 9160 2470 128.9 0.8 RT 322 INST DIVING FLT
A 9110 5000 128.8 0.8 RT 322 INST CLIMBING FLT
A 9050 6500 128.8 0.8 RT 322 INST PART PWR DESCENT
* 9030 3000 128.8 0.8 RT 318 INST AUTOROTATION
h 8750 1120 128.5 0.8 RT 320 INST HOVERING FLT
Q 9520 585 129.2 0.2 RT 320 REMOVED HOVERING FLT
O 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FLT
o 9200 2390 129.9 0.2 RT 320 REMOVED DIVING FLT
A 9140 5000 129.9 0.3 RT 322 REMOVED CLIMBING FLT
8 9080 6500 129.9 0.3 RT 322 REMOVED PART PWR DESCENT
o 9060 3000 129.8 0.3 RT 318 REMOVED AUTOROTATION

o 8710 810 128.5 0.3 RT 320 REMOVED HOVERING FLT
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4' FIGURE 65 R
RIGHT ELEVATOR BEAM BENDING MOMENTf

UH-11M USA S/N 66 0672

AVG AVG AVG AVG AVIG FLIR
SYM GRWTf DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT CONDI

LB PT IN IN RPM CONFIG

0 9540 960 126.8 0.5 LT 324 INST HOVERING F~IT
o 9280 2440 126.5 0.5 LT 322 INST LEVEL FLT'
* 9210 2400 126.4 0.5 LT 318 INST DIVING FLT
A 8910 5000 126.1 0.5 LT 322 INST CLIMBING FLT'
8 8710 6500 125.9 0.6 LT 320 INST PART PWR DESCENT
o) 8680 4000 125.9 0.6 LT 320 INST AUTOROTATION
o 8540 2480 125.7 0.6 LT 320 INST LEVEL FLT'
3 8430 2600 125.6 0.6 LT 322 INST DIVING ELT
CN 8340 1190 125.5 0.6 LT 322 INST HOVERING FLT'
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'4 FIGURE 66
RIGHT ELEVATOR BEAM BENDING MOMENT

UH-IM USA SIN 66 0672

AV(J AVG AVG AVG AVG FLIR
SYM GRW DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

*8320 1450 128.7 0.3 RT 320 INST HOVERING FLT
S 8160 2340 128.5 0.3 RT 320 INST LEVEL FLT

*8060 2000 128.5 0.3 RT 320 INST DIVING FLT
o 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
o 8120 2370 128.8 0.0 322 REMOVED LEVEL FLT
o3 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
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FIGURE 67 f

RIGHT ELEVA IOR BEAM BENDING MMENT
UR?-iM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
5Th GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR F'IGHT COND

LB FT IN IN RPM CONFIG

o 8800 8120 126.1 0.6 LT 322 INST LEVEL FLIT
* 8740 8000 126.0 0.6 LT 322 INST DIVING FLT
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4 FIGURE 68
RIGHT ELEVATOR BEAM BENDING MOMENT

UH-iM USA SIN 66 0672

-AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
o 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
S8860 2800 128.7 0.0 322 REMOVED DIVING FLT

o) 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
o 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
c~7920 2760 128.7 0.0 320 REMOVED DIVING FLT
a 7800 3290 128.7 0.0 322 REMOVED DIVING FLT

o 7850 3200 128.7 0.0 320 REMOVED DIVING FLT
r(TE: SHADED POINTS DENOTE TRIM L.V LIH "M O1
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FIGURE 69
RIGHT ELEVATOR BEAM BEN4DING MOMEZNT

lIE-iN USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB Fr IN IN RPM CONFIG
0&10 210 189 08R 2 NT DVN L

o 8960 2470 128.9 0.8 RT 322 INST DIVING FLT
o 8980 2800 128.7 0.8 RT 322 INST DIVING FLT
A 8930 2550 128.7 0.8 RT 322 INST DIVING FLT
o 8860 3010 128.6 0.8 RT 322 INST DIVING FLT

79800 2000 128.5 0.3 RT 320 INST DIVING FLT
Ll 7990 3200 128.4 0.3 RT 322 INST DIVING FLT
0 7930 3200 128.3 0.3 RT 322 INST DIVING PLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIGURE 70
RIGHT ELEVATOR CHORD BENDING MOMENT

UH-1M USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 9500 890 129.2 0.7 RT 320 INST HOVERING FLT
0 9250 2470 129.0 0.7 RT 322 INST LEVEL PLT
0 9160 2470 128.9 0.8 RT 322 INST DIVING FLT
A 9110 5000 128.8 0.8 RT 322 INST CLIMBING FLT
A 9050 6500 128.8 0.8 RT 322 INST PART PIVR DESCENT

* 9030 3000 128.8 0.8 RT 318 INSTi AU"OROTATION
k 8750 1120 128.5 0.8 RT 320 INST HOVb2ING FLT
0 9520 585 129.2 0.2 RT 320 REMOVED HOVERING FLT
o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL PLT
0 9200 2390 129.9 0.2 RT 320 REMOVED DIVING FLT
A 9140 5000 129.9 0.3 RT 322 REMOVED CLIMBfING FLT
8~ 9080 6500 129.9 0.3 RT 322 REMOVED PART PWR DESCENT

o 9060 3000 129.8 0.3 RT 318 REMOVED AUTOROTATION
U~ 8710 810 128.5 0.3 R'f 320 REMOVED HOVERING FLT
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RIGHT FIGUAT RHRENDING MOMENT I
lY-iN USA S/N 66 0672

AVG AVG AVG AVG AVG FLUR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

Q 9540 960 126.8 0.5 LT 324 INST HOVERING FLT
o 9280 2440 126.5 0.5 LT 322 INST LEVEL FLT
* 9210 2400 126.4 0.5 LT 318 INST DIVING FLT
A 8910 5000 126.1 0.5 LT 322 INST CLIMBING FLT

N0113: PARAMETER INOPERATIVE FOR A PORTION OF THE FLIGHT
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FIGURE 72
RIGHT ELEVATOR CHORD 13ENDING MOMENT

UH-iM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 8320 1450 128.7 0.3 RT 320 INST HOVERING FLT
* 8160 2340 128.5 0.3 RT 320 INST LEVEL FLT
3 8060 2000 128.5 0.3 RT 320 INST DIVING FLT
0 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT-
o 8120 2370 128.8 0.0 322 REMOVED LEVEL FLT
o 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
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FIGURE 73
RIGIR ELEVATOR CHORD BENDING MOMENT

UH-1M USA S/N 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

0 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
O 7440 5060 127.5 1.6 LT 322 REMOVED LEVEL FLT
o 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7390 4000 127.7 1.6 LT 322 REMOVED CLIMBING FLT
a 7340 6000 127.7 1.7 LT 322 REMOVED PART PWR DESCENT
o 7310 3500 127.4 1.7 LT 302 REMOVED AUTOROTATION
4 7650 890 135.7 0.S RT 316 REMOVED HOVERING FLT
o 7460 4990 135.7 O.S RT 324 REMOVED LEVEL FLT
* 7340 5000 135.7 0.5 RT 320 REMOVED DIVING FLT
A 7580 5000 135.7 0.S RT 322 REMOVED CLIMBING FLT
A 7540 6000 135.7 0.5 RT 320 REMOVED PART PWR DESCENT
a 7300 2500 135.7 O.S RT 300 REMOVED AUTOROTATION
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FIUR 7 RIGH ELEATORCHOR BENING ONii

SYMGRW DE AL LRI G ELAT CH OR END SNO RFIGTNT

LB FT IN IN RPM CONFIG

o 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
oi 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
a 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
o) 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
O 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
c, 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
a 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
o 7850 3200 128.7 0.0 320 REMOVED DIVING FLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIUR 7

FIGU 40 2.9 08 RE 75 NS IIN L 4
0 898 28 RIGHT. ELEATO CRD BENIN MOMNT DVN

AV AVG0 AVG0 AVG. AV T 32 N IIG FLT-~

LB0 01 FT8. IN 8 IN RPM CONFTIG IG
0960 2470 128.9 0.8 R7 322 INST DIVING FLT

o7980 2800 128.7 0.8 RT 322 INST DIVING FLT

C, 7930 3200 128.3 0.3 RT 322 INST DIVING FLTr
0 7880 3500 128.2 0.3 RT 322 INST DIVING FIT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIGURE 76
LEFT ELEVATOR BEAM BENDING W)MENT

UR-iM USA SIN 66 0672
AVG AVG AVG AVG AVG FLIRj

STh GRNT DEN ALT LONG CG LA? CG ROTOR SPEED SENSOR FLIGHT COND
LB FT IN IN RPM CONFIG

* 50 80 129.2 0.7 RT 320 INST HVRNG FLT
* 9250 2470 129.0 0.7 RT 322 INST LEVEL FLT
* 9160 2470 128.9 0.8 RT 322 INST DIVING FLT
A 9110 5000 128.8 0.8 RT 322 INST CLIMBING FL?
A 9050 6500 128.8 0.8 RT 322 INST PART PWR DESCENT
a 9030 3000 128.8 0.8 RT 318 INST AUTOROTATION
k 8750 1120 128.5 0.8 RT 320 INST HOVERING FLT
O 9520 585 129.2 0.2 RT 320 REMOVED HOVERING FL?
o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL FL?
o 9200 2390 129.9 0.2 RT 320 REMOVED DIVING FLT '

.~9140 S0OO 129.9 0.3 RT 322 REMOVED CLIMBING FL?
LX 9080 6500 129.9 0.3 RT 322 REMOVED PART PWR DESCENT

o 9060 3000 129.8 0.3 RT 318 REMOVED AUTOROTXPIoN

b 8710 810 128.5 0.3 RT 320 REMOVED HOVERING FL?
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FIGURE 77
LEFT ELEVATOR BEAM BENDING MOMENT

U UH-iM USA S/N 66 0672

AVG AVG AVG AVG AVG FLIR L
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

O 9540 960 126.8 0.5 LT 324 INST HOVERING FLT
o 9280 2440 126.5 0.5 LT 322 INST LEVEL FLT
* 9210 2400 126.4 0.5 LT 318 INST DIVING FLT
A 8910 5000 126.1 0.5 LV 322 INST CLIMBING FLT
Bl 8710 6300 125.9 0.6 LT 320 INST PART PWR DESCENT
o 8680 4000 125.9 0.6 LT 320 INST AUTOROTATION
O2 8540 2480 125.7 0.6 LT 320 INST LEVEL FT
N 8430 2600 125.6 0.6 LT 322 INST DIVING EFT
c, 8'-0 19 1255 0.6 LT 322 INST HOVERING FLT
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FIGURE 78
LEFT ELEVATOR BEAM BENDING MOMENT

UR-iM USA S/N 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 8320 1450 128.7 0.3 RT 320 INST HOVERING FLT
* 8160 2340 128.5 0.3 RT 320 INST LEVEL FLT
i 8060 2000 128.5 0.3 RT 320 INST DIVING FLT
O 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
O 8120 2370 128.8 0.0 322 REMOVED LEVEL FLT
o 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
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FIGURE 79
LEFT ELEVATOR BEAM BENDING MOMENT

UR-iM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRNT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONPIG

o 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLIT
o 7440 5060 127.5 1.6 LT 322 REMOVED LEVEL FLT
o 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
& 7590 4000 127.7 1.6 LT 322 REMOVED CLIMBING PLT
o 7540 6000 127.7 1.7 LT 322 REMOVED PART PNR DESCENT
o) 7310 3500 127.4 1.7 LT 302 REMOVED AUTOROTATION
* 7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT
* 7460 4990 135.7 03.5 RT 324 REMOVED LEVEL FLIT

a 7340 5000 135.7 0.5 RT 320 REMOVED DIVING FLT
A 7580 5000 135.7 0.5 RT 322 REMOVED CLIMBING FLIT
A 7540 6000 135.7 0.5 RT 320 REMOVED PART PWR DESCENT

- 7300 2500 135.7 0.5 RT 300 REMOVED AUTOROTATION
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FIGURE 80

LEFT ELEVATOR BEAM4 BENDING MOMENT
UH-1M USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

8800 8120 126.1 0.6 LT 322 INST LEVEL FLT
8740 8000 126.0 0.6 LT 322 INST DIVING FLT
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FIGURE 81
LEFT ELEVATOR BEAM1 BENDING MOMENT

UH-iM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG TAT CG ROTOR SPEED SENSOR FLIGHT COND

1:LB FT IN IN RPM CONFIG
o 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
E3 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
A 8860 2800 128.7 0.0 322 REMOVED DIVING FLT
o 8800 3500 128.6 0.0 322 REMOVED DIVING FLT

c0 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
c 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
8 7800 3200 128.7 0.0 322 REMOVED DIVING FL?
O 7850 3200 128.7 0.0 320 REMOVED DIVING FL?

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIGURE 82
LEFT ELEVATOR BEAM BENDING MOMJENT

IJH-1M USA S/N 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRW~T DEN ALT LONG CG LAI' CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG
0 10 27 2. .4 2 NT DVN L

o 8960 2470 128.9 0.8 RT 322 INST DIVING FLT
A 8980 2800 128.7 0.8 RT 322 INST DIVING FLT
CD 8930 2550 128.7 0.8 RT 322 INST DIVING FLT

o 8860 3010 128.6 0.8 RT 322 INST DIVING FLT
799800 2000 128.5 0.3 RT 320 INST DIVING FLT

8 7990 3200 128.4 0.3 RT 322 INST DIVING FLT
c0 7930 3200 128.3 0.3 RT 322 INST DIVING FLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIGURE 83
LEFT ELEVATOR CHORD BENDING H3MENT

UHl-iN USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRIVT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 9500 890 129.2 0.7 RT 320 INST HOVERING FLT
* 9250 2470 129.0 0.7 RT 322 INST LEVEL FLT
* 9160 2470 128.9 0.8 Ri' 322 INST DIVING FLT'
A 9110 5000 128.8 0.8 RT 322 INST CLIMBING FLT'
A 9050 6500 128.8 0.8 Ri' 322 INST PART PNR DESCENT

*0 9030 3000 128.8 0.8 Ri' 318 INST AUTOROTATION
h 8750 1120 128.5 0.8 RT 320 INST HOVERING FLT
O 9520 585 129.2 0.2 RT 320 REMOVED HOVERING FLT
0 9320 2390 129.0 0.2 ET 322 REMOVED LEVEL FLT
o3 9200 2390 129.9 0.2 RT 320 REMOVED DIVING FLT
A 9140 5000 129.9 0.3 RT 322 REMOVED CLIMBING FLT
Ll 9080 6500 129.9 0.3 RT 322 REMOVED PART PWR DESCENT

o 9060 3000 129.8 0.3 Ri' 318 REMOVED AUTOROTATION
U1 8710 810 128.5 0.3 RT 320 REMOVED HOVERING FLT
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FIGURE 84
LEFT ELEVATOR CHORD BENDING MOMENT

UH-iM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
STh GRWT DEN ALT LONG CG TAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

O 9540 960 126.8 0.5 LT 324 INST HOVERING FLT
o 9280 2440 126.5 0.5 LT 322 INST LEVEL FLT
* 9210 2400 126.4 0.5 LT 318 INST DIVING FLT <

A 8910 5000 126.1 0.5 LT 322 INST CLIMBING FLT
Ll 8710 6500 125.9 0.6 LT 320 INST PART PWR DESCENT '

o 8680 4000 125.9 0.6 LT 320 INST AUTOROTATION
o 8540 2480 125.7 0.6 LT 320 INST LEVEL FLT
* 8430 2600 125.6 0.6 LT 322 INST DIVING FLT
DI 8340 1190 125.5 0.6 LT 322 INST HOVERING FLT

,4 Tt oo4 : 4~f~+ 1ii~t.'4: j; IThlto"~, lflt"WITII z :. t2nt sn

E~~~j W4~ UNI ++l 1f o "f~ 111

S U ~WLi 4f4Tz Ti IP4PPTTPPPM, PTTiW":it

PfflM +' Utf oft It 'P 4li I. l i Th U illoo It 4lifo fit If! tIP !TA~'

+l II off, .ff.oloo4iiT IU folo UAU wi tiff4 ':.

ffo 115 i 1 T
Iffi oloi1 foffi ,+fl to il 111ff o o 4 IT i I I 0 41-



FIGURE 8S
A LEFT ELEVATOR CHORD BENDING MOMT

UH-1M USA S/N 66 0672 1
AVG AVG AVG AVG AVG FLIR-

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND
LB FT iNl IN RPM CONFIG

* 8320 1450 128.7 0.3 RT 320 INST HOVERING FLT
* 8160 2340 128.5 j.3 RT 320 INST LEVEL FLT

8 8060 2000 128.5 0.3 RT 320 INST DIVING FLT
O 8300 1020 129.1 0.0 324 REMOVED HOVERING FLT
o 8'>-' 2370 128.8 0.0 322 REMOVED LEVEL FLT
o 8030 2400 128.8 0.0 320 REMOVED DIVING FLT
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FIGURE 86
LEFT ELEVATOR CHORD BENDING MOMENT

UH-iM USA S/N 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT

O 7440 5060 127.5 1.6 LT 322 REMOVED LEVEL FLT

o 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7590 4000 127.7 1.6 LT 322 REMOVED CLIMBING FLT

7540 6000 127.7 1.7 LT 322 REMOVED PART PWR DESCENT

a 7310 3500 127.4 1.7 LT 302 REMOVED AUTOROTATION
7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT

* 7460 4990 135.7 0.5 RT 324 REMOVED LEVEL FLT
7340 5000 135.7 0.5 RT 320 REM1OVED DIVING FLT

A 7580 5000 135.7 0.5 RT 322 REMOVED CLIMBING FLT

A 7540 6000 135.7 0.5 RT 320 REMOVED PART PWR DESCENT

r 7300 2500 135,7 0.5 RT 300 REMOVED AUTOROTATION
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FIGURE 871
LEFT ELEVATOR CHORD BENDING MOMENT

UM-IM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
5Th GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 8800 8120 126.1 0.6 LT 322 INST LEVEL FLT
* 8740 8000 126.0 0.6 LT 322 INST DIVING FLT
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FIGURE 88
LEFT ELEVATOR CHORD BENDING MOMENT

UM-iM USA SIN 66 0672

*AVG AVG AVG AVG AVG FLIR
SY14 GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
o 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
"1 8860 2800 128.7 0.0 322 REMOVED DIVING FLT

o 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
O 8030 2400 128.8 0.0 320 REMOVED DIVING FLT

b~ 7920 2760 128.7 0.0 320 REMOVED DIVING FLT
L 7800 3200 128.7 0.0 322 REMOVED DIVING FLT

o 7850 3200 128.7 0.0 320 REMOVED DIVING FLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIGURE 89
LEFT EL EVATOR CHORD BENDING MOMENT

UH-1M USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
SYM GRWT DEN ALT LON~G CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT pi IN RPM CONFIG

o 9160 2470 128.9 0.8 RT 322 IN9T DIVING FLT
o 8980 2800 128.7 0.8 RT 32.- 11, r DIVING 'qLT
& 8930 2550 128.7 0.8 RT 322 INST DIVING FLT
o 8860 3010 128.6 0.8 RT 322 INST DIVING FLT
c0 8060 2000 128.5 0.3 RT 320 INST DIVING FLT
1 7990 2300 128.4 0.3 RT 322 INST DIVING FLT
8~ 7930 3200 128.3 0.3 RT 322 INST DIVING FLT
0 7880 3500 128.2 0,3 RT 322 INST DIVING FLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.

4-

X "It 1,4t IIT I I T

2p IT- l-- tt I !I * ..~

fil fllIl IIIF ~ 11111 Nm i 'i -t 4111 1i PT *N11 I 'It NII114iN

T IT tI titi Iii I~ jIIjEl

t ltT -1 In!- I -,,1j+141 ti _1P 144P1 441t t
144; 1111 14, 1 ;4 4

fl III + 1,1+ji I] ii !"
11;4 ITIt

"t. I ii 'il 1t, IN -Ai N 'jt 1 1 LI

IT"' I '' 'l ' ,I I I,, TMTft 'lH l

80T -00 1209 140 1 80100 101

+1;



A- FIGURE 90

4 LEFT ELEVATOR TORQUING MOMENT

UH-iM USA SIN 66 0672

AVG AVG AVG AVG AVG FLIR
2SYM GRNT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT CONy '

LB FT IN IN RPM CONFIG

* 9500 890 129.2 0.7 RT 320 INST HOVERING FLT
* 9250 2470 129.0 0.7 RT 322 INST LEVEL FLT
a 9160 2470 128.9 0.8 RT 322 INST DIVING FLT
A 3110 5000 128.8 0.8 RT 322 INST CLIMBING FLT
A 9050 6500 128.8 0.8 RT 322 INST PART PWR DESCENT
a 9030 3000 128.8 0.8 RT 318 INST AUTOROTATION '

Hh 8750 1]20 128.5 0.8 RT 320 INST HOVERING FLT
o 9520 585 129.2 0.2 RT 320 REMOVED HOVERING FLT
o 9320 2390 129.0 0.2 RT 322 REMOVED LEVEL PLT
o 9200 2390 129.9 0.2 Rf 320 REMOVED DIVING FLT
A 9140 5000 129.9 0.3 RT 322 REMOVED CLIMBING PET
8I 9080 6500 129.9 0.3 RT 322 REMOVED PART PNR DESCENT

'Po 9060 3000 129.8 0.3 RT 318 REMOVED AUTOROTATION
- 8710 810 128.5 0.3 RT 320 REMOVED HOVERING PET
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FIGURE 91
LEFT ELEVATOR TORQUING MOMENT

UIU-1M USA SIN 66 0672

AVG AVG AVG AVG AVG FLIRt
SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

* 8320 1450 128.7 0.3 RT 320 INST HOVERING FLT
* 8160 2340 128.' 0.3 RT 320 INST LEVEL FLT
a 8060 2000 128.. 0.3 RT 320 INST DIVING FLT
K? 8300 1020 129.! 0.0 324 REMOVED HOVERING FLT '
o 8120 2370 128.8 0.0 322 REMOVED LEVEL FLT
o 8030 2400 128.8 0.0 320 REMOVED DIVING FLTj
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4 FIGURE 92
LEFT ELEVATOR TORQUING MOMENT

UH-iM USA SIN 66 0672I
AVG AVG AVG AVG AVG FLIR

SYM GRWT DEN ALT LONG CG LAT CG ROTOR SPEED SENSOR FLIGHT COND
LB FT IN IN RPM CONFIG

O 7640 660 127.8 1.6 LT 322 REMOVED HOVERING FLT
o) 7440 5060 127.F 1.6 LT 322 REMOVED LEVEL FLT
oi 7350 5000 127.4 1.7 LT 320 REMOVED DIVING FLT
A 7590 4000 127 7 1.6 LT 322 REMOVED CLIMBING FLT
& 7540 6000 121/.7 1.7 LT 322 REMOVED PART PIVR DESCEN!

o 7310 3500 127.4 1.7 LT 302 REMOVED AUTOROTATION
* 7650 890 135.7 0.5 RT 316 REMOVED HOVERING FLT

* 7460 4990 135.7 0.5 RT 324 REMOVED LEVEL FLT
m 7340 5000 135.7 0.5 RT 320 REMOVED DIVING FLT
A 7580 5000 135.7 0.5 RT 322 REMOVED CLIMBING FLT

~1A 7540 6000 135.7 0.5 RT 320 REMOVED PART PWR DESCEN!
- 7300 2500 135.7 0.5 RT 300 REMOVED AUTOROTATION
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FIGURE 93
LEFT ELEVATOR TORQUING MOMENT

UH-1M USA SIN 66 0672

AVG AVG AVG AVIG AVG FLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTOR . SENSOR FLIGHT COND

LB FT IN IN RPM CONFIG

o 9200 2390 129.9 0.0 320 REMOVED DIVING FLT
o 9030 2800 128.8 0.0 322 REMOVED DIVING FLT
S 8860 2800 128.7 0.0 322 REMOVED DIVING FLT

Co 8800 3500 128.6 0.0 322 REMOVED DIVING FLT
'~8030 2400 128.8 0.0 320 REMOVED DIVING FLT
S7920 2760 128.7 0.0 320 REMOVED DIVING FLT

a 7800 3200 128.7 0.0 322 REMOVED DIVING FLT
o 7850 3200 128.7 0.0 320 REMOVED DIVING FLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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FIGURE 94

LEFT ELEVATOR TORQUING MOMENT
UH-ill USA S/N 66 0672

AVG AVG AVG AVG AVG PLIR
SYM GRWT DEN ALT LONG CG LAT CG ROTfOR SPEED SENSOR PLIQIHT COND

LB FT IN IN RPM CONFIG

o 9160 2470 123.9 0.8 RT 322 INST DIVING FLT
o 8980 2800 128.7 0.8 RT 322 INST DIVING FLT
a 8930 2550 128.7 0.8 RT 322 INST DIVING ELT
o 8860 3010 128.6 0.8 RT 322 INST DIVING FLT
O 8060 2000 128.5 0.3 RT 320 INST DIVING FLT
S 7990 2300 128.4 0.3 RT 322 INST DIVING FLT

a 7930 3200 128.3 0.3 RT 322 INST DIVING FLT
o 7880 3500 128.2 0.3 RT1 3122 INST DIVING FLT

NOTE: SHADED POINTS DENOTE TRIM LEVEL FLIGHT CONDITION.
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APPENDIX V. SYMBOLS AND ABBREVIATIONS

Abbreviation Definition Unit

ALT Altitude foot

AVG Average

BL Butt line inch

CG, cg Center of gravity

COND Condition

FLT Flight

ft Foot, feet foot

FS Fuselage station inch

FWD, fwd Forwara

G, g Acceleration ft/sec 2

GRWT, grwt Gross weight pound

Hz Cycles per second Hertz

in. Inch, inches inch

KCAS Knots calibrated airspeed knot

LB, lb Pound, pounds pound

LAT Lateral (right/left)

L Left

LONG. Longit',dinal (fore/aft) -

MAX, max Maximum -

MIN, min Minimum -

ref Reference -
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k.

Abbreviation Definition Unit
RID Rate of descent ft/mnr,

R Right

SEC, sec Second

SL Sea level

S/N Serial number

STD, std Standard

SYM Symbol

VERT Vertical (up/down)

WL Water line inch )
2, 4, 6, 8, or 10/rev Vibration harmonic per main

rotor revolution

ynbol Definition Unit

HD Density altitude foot

Hp Pressure altitude foot

M 0  Torquing moment in.-lb

Mb Beam bending moment in.-lb

M e  Chord bending moment in.-lb

Veal Calibrated airspeed knot

VH  Maximum airspeed for level flight knot

VL Limit airspeed knot

VL
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