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INTRODUCTION

IB,.\' CK(; R (J N I)

h. lie U .S. .\rnmy has id.:,tified a need to replace the po'ertraiii of the exiting AII-fF
ad /XI II-61' aircra" with tie powertrain of the McDonnell Douglas I elicopter Company
(NIDUC) 530FF. This conversion maintains the existing ItS00D airframe but increases the
length of the main and tail rotor blades, which requires an extended tail boom. The Allison
.Model 250-C20B engine is replaced with the Allison Model 250-C30. The converted
aircraft is redesignated the AH-6G or the NIH-6H depending upon external stores
contieuration. Prior to U.S. Army Aviation Engineering Flight Activity (AEFA) testing, the
NIDUC conducted initial performance, handling qualities, autorotation, structural loads,
and firing tests to a maximum gross weight of 3950 lb. The U.S. Army Aviation Systems
Command (AVSCONI) tasked AEFA to .ondtuct an Airworthiness and Flight
Characteristics (A&FC) etluation on a AH-nG.,OH-61f configured helicopter (ref I, app
A) and a test plan was prepared (ref 2).

TEST OBJECTIVE

2. The objective of this evaluation was to evaluate the handling qualities and performance
characteristics of the AH-6G/MH-6H configured helicopter; providing a basis for
AVSCOM to issue an airworthiness release (AWR) and data for the operator's manual.

DESCRIPTION

3. The test helicopter, US Army S/N 84-24319, was a highly modified -100D aircraft as
manfufactured by \TDHC. The powertrain of the 11500D was replaced by the manufacturer
with the powertrain of the NIDHC 530FF. This conversion included 6 inch longer main
rotor blades and one inch longer tail rotor blades and required an 8 inch tailboom
extension. The existing engine was replaced with the Allison Model 250-C30 engine with
an uninstalled rating of 650 shaft horsepower (shp) at sea level standard conditions. The
transmission remained the same and was limited to 425 slip.

4. The AH-6G/MIH-6H had a single five-bladed, fully articulated, main rotor and a single
two-bladed, delta-hinged, semi-rigid teetering-type tail rotor. The cockpit was a side by
side arrangement with conventional flight controls at each station. The flight controls were
unboosted and without augmentation. The landing gear incorporated oleo strut skid-type
Secr. A detailed description of the airframe is contained in the NIDHC 500D Service
Training Manual (ref 3) and a description of the powertrain is contained in the NIDHC
530F Plus Service Training Manual (ref 4). A description of the aircraft and various
external configurations are presented in appendix B with classified configurations in
appendix F.

'TEST SCOPE

5. Testing was conducted to evaluate performance and handling qualities of the test
aircraft in various external configurations. The attack version (AH-6G) utilizes a variety of
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weapons systems that are either hard mounted to the cargo floor, attached to a universal
mount or are attached to the four station mounting ordnance platform (plank). The utility
version (,I1-6H) was configured with either the EPS, the low rider or the configuration 2
equipment. Since one aircraft was utilized to evaluate both versions, the test aircraft for the
remainder of this report will be referred to as the AH-6G.

6. The majority of the flight test program was conducted at Edwards Air Force Base, (field
elevation 2302 ft), with additional testing conducted at Bishop (4120 ft elevation) and
Bakersfield (488 ft elevation). California between 19 August 1987 and 21 September 1988.
Test conditions are shown in tables 1 and 2. A&FC testing totaled 152 flight hours of which
94 were productive. Hover performance tests were authorized for combined weight and
cable loads up to 4000 lb. The maximum gross weight for all other tests was 3950 lb
provided all weight above 3200 lb was jettisonable. Tests were conducted at mid
longitudinal center of gravity (cg) positions. Flights were conducted with doors off except
for one level flight performance test. Flight restrictions and operating limitations contained
in the Pilot's Flight Manual for the MDHC 530F Plus (ref 5) and the airworthiness release
(ref 6) were observed. Due to various revisions of the airworthiness release throughout the
test, the original engine torque pressure limit of 61 psi was changed to 59 psi and all
performance tests are based on this limit.

TEST METHODOLOGY

7. Flight test techniques used are described in references 7 and 8. Handling qualities were
evaluated using MIL-H-8501A (ref 9) as a guide. Flight test data were recorded on
magnetic tape using an onboard instrumentation package (app C). Test and data analysis
methods are briefly described in appendix D. Performance testing was conducted in
zero-sideslip, while flying qualities testing was conducted ball-centered. In some
configurations, ball-centered trim was uncomfortable and therefore trim was established at
the condition an operational pilot would most likely have flown the aircraft. Handling
qualities ratings were assigned in accordance with a Handling Qualities Rating Scale
(HQRS) (fig. D-5). Vibration ratings were assigned utilizing a Vibration Rating Scale
(\'RS) (fig. D-6). Control system rigging check and aircraft weight and balance were
performed by AEFA personnel prior to testing. An engine torque system calibration was
performed in an engine test cell prior to testing.
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Table I. Performance Test Conditions

Gross True Density
Weight Airspeed Altitude

Test (Ib) (knots) (feet) Configuration1

-200 to 6800 EPS Empty

4600 EPS Full
Hover 2  to 40003 0

3900 Plank with two M-261
rocket launchers

Level 23 configurations
Flight 2740 to 3860 31 to 118 1600 to 10,000 (see appendix E and

table 3

Takeoff 3310 to 3910 45 to 74 2000
EPS Empty

Descent 2930 to 3730 48 to 94 5500
KCAS4

NOTES:

1All tests performed at mid center of gravity and with doors off except for one level flight
performance flight with doors on.

2Hover tests performed at skid heights, of 2, 6, and 75 feet.
3 Combined aircraft weight and cable tension.
4KCAS: Knots calibrated airspeed.
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Table 2. Handling Qualities Test Conditions'

Average Averge Average
Gross Density Trim Calibrated

Weight Altitude Airspeed
lest (Ib) (it) (ki) Configuration

2  
Remarks

Control Positions 2700 6000 hi conjunction with performance
it Trimmed to to 30 to 110 ElS Empty tests at zero sideslip

Foward Flight 3900 10,000

2800 64 I-lS empty. EPS full, plank 100' climb, and 1000 fpm rate
Sitic Longitudinal to 6500 with two M261', Univ. of descent

Stability 3900 64. 83. 1003, mount with two M261
Level Ilight

64 EPS empty, EPS lull, plank 1OP climb an 1000 1pm descent
Static Lateral- 2800 with two M261, Univ.
Directional to 6900 64, 84, 993 mount with two M261 asymm' level flight
Stability 3900 Config. 2 asymm'

2800 EPS empty, EPS full, Plank Left/right wind up turns. Pull-
M:inicuvering Stability to 7000 64, 84, 1023 with two M261, Univ. ups and pushovers

3800 mount with two M261

3000 65 T'OP climb and 1000 fpm
lDynamic Stability to 6900 ElS empty, Univ. mount descent

3800 with two M261
65, 85 Level flight

Directional and lateral only.
23007 0 Univ. mount with two M261 Up to 2.0 inches maximum.

2800 50 foot skid height.
Controllability to

3800 Univ. mount with two M261 Lateral and longitudinal only.
6600 65. 85, 1033 EPS empty, plank with Up to 2.0 inches maximum.

two M261

2800 Univ. mount with two M261, Slopes up to 10 degrees nose up
Slope Landings to 23007 0 Univ. mount with two M261 and nose down. and 15 degrees

3500 asymm
7  

left and right.

2900 EPS empty, Univ. mount 0
° 

to 3600 in 450 increments.
low-Speed Flight to 23007 0 to 30 KTAS' with two M261, Asymm. 10 It skid height.

3300 1 colig 27

2700 2300 El'S empty, Univ. mount L.ow level flight, running fire,
Mi1ssion %laneuvers to tO 0 - 130 with two M261 returns to target, accelerations,

3800 3300 NOL decelerations

3100 65 [l'S empty, Univ. mount TOP climb
Simulated E-nginie to 6500 with two M261

Failures 3800 65, 95 Level flight

2700 Flare pitch attitude varied to
Aunolutional Landings to 23007 65 FPS empty minimize ground run.

3200

2900 65 Plank empty, Plank with left and right level turns
Vibratin Survey to 5000 witl 2 50 cal. Plank with

3800 30 to 115 50 cal and M260101 Plank Level flight
with two M261

NO I FS:

Jests conducted with doors off, mid longitudinal cg. mid lateral cg and at ball-centered trim unless otherwise noted. All external

"or s were symmetrically loaded unless otherwise noted.
2

A detailed configuation description is presented in table 3 and appendixes B and F.
3
Some contigurations were tested at lower trim airspeeds due to airspeed or power restrictions (ref A-6).

'.M261 19-shot rocket launcher
5
'lakerof pow--. 59 psi torque pressure (30 min. limit).

61i I 4 0 (t) lateral cg,
"lest site elevation
ai I.. -4.0 (It) lateral cg.

9KIAS Knots true airspeed.
i%°1260 7-shot rocket launcher



RESULTS AND DISCUSSION

GENERAL

8. The performance and handling qualities of the AH-6G helicopter were evaluated with
various external configurations at test sites from field elevations of 488 ft to 4120 ft. The
aircraft did not have out of ground (OGE) hover capability above 3643 lb at sea level
standard conditions and at the maximum gross weight of 3950 lb could not hover OGE
under any atmospheric conditions. Two deficiencies relating to low speed handling qualities
were identified: the large, sharp and rapid yaw excursions of 5 to 10 deg in left sideward
flight from 10 to 30 knots true airspeed (KTAS); and the excessive uncommanded pitch,
roll and yaw oscillations with left quartering tailwinds in excess of 15 knots. The overall
handling qualities during mission tasks were significantly degraded at gross weights above
3500 lb due to pitch instability at high load factors, control feedback forces, and rotor speed
droop. Two shortcomings associated with dynamic stability were identified. One was an
easily excited neutral to lightly damped lateral-directional oscillation, and the other was an
easily excited, divergent, long term pitch oscillation. Ten other shortcomings were
identified.

PERFORMANCE

lover Performance

9. The hover performance capability was evaluated by determining the engine power
required to hover at skid heights in ground effect (IGE) at 2 and 6 ft, and OGE at 75 ft.
Testing was accomplished using the tethered hover method. Hover performance at all skid
heights was evaluated in three configurations: EPS empty, EPS full, and with one M261
19-shot rocket launcher installed on each side of the plank. The OGE hover ceiling
summary at takeoff power is presented in figure E-1, appendix E for the EPS empty
configuration. At standard atmospheric conditions and pressure altitudes below 12,600 ft,
30-minute power available is limited by the transmission torque limit of 59 psi (425 shp).
OGE Hover at sea level standard conditions is limited to 3643 Ib, and 3364 lb
(extrapolated) at 4000 ft pressure altitude and 35 deg C. Under no circumstances can the
aircraft hover OGE at the maximum mission gross weight of 3950 lb. At sea level standard
conditions, the aircraft can hover at a 6 ft skid I- -igit to 3930 lb. The aircraft can hover at
a 2 ft skid height at the maximum gross weight to an altitude of 4500 ft, standard
atmosphere. Nondimensional hover performance for the three configurations tested is
presented in figure E-2 through E-4. As compared to the EPS empty configuration, OGE
hover power requirements were increased by 2.7% with the EPS full and by 1.7% with the
M261 19 shot rocket launchers mounted on the plank.

Takeoff Performance

10. Takeoff performance tests were conducted to determine the distance required to clear
a 50 ft obstacle. Level accelerations from a stabilized 2 ft hover were initiated by
simultaneous application of forward cyclic and increasing collective to obtain maximum
takeoff power (59 psi torque). After initial control application was made by the pilot to start
the accelerations, the desired power setting was maintained by the copilot. This allowed the
pilot to concentrate on controlling the aircraft attitude and flight path and resulted in
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reduced pilot workload during maximum performance takeoffs. Three knots prior to the
target airspeed, aft cyclic was applied to allow the aircraft to climb-out at the target airspeed
to a height of 50 ft.

11. The aircraft was evaluated with EPS empty at four gross weights between 3310 and
3910 lb. The data are shown in figures E-5 and E-6. Due to the inaccuracies of the
aircraft's airspeed indicating system at low speeds, the minimum climbout airspeed tested
was 35 knots indicated airspeed (KIAS) (ship's system). The trends in the data indicate
that greater performance would have been achieved had a lower airspeed been tested. The
two lighter weights were within the OGE hover capability of the aircraft thereby allowing the
clearance of a 50 ft obstacle in zero feet at zero forward airspeed.

Level Flight Performance

12. Level flight performance tests were conducted to determine power required and fuel
flow as a function of airspeed, gross weight, and density altitude. A constant thrust
coefficient (CT) was achieved by maintaining a constant main rotor speed of 477 rpm
(100%) and increasing density altitude as fuel was burned. Data were obtained in stabilized
zero-sideslip level flight (except in fig. E-43) at incremental airspeeds ranging from
approximately 30 KIAS to the maximum airspeed attainable. Twenty-three configurations
were tested as presented in table 3. The aircraft was limited by the airworthiness release to
a nonjettisonable gross weight of 3200 lb. To obtain gross weights above that limit, an
external ballast box was mounted underneath the aircraft attached to the cargo hook (fig.
B- 19). The change in equivalent drag area (AFe) caused by the ballast box was determined
to be 3.0 square feet. All level flight performance data presented have been corrected for
the drag of the ballast box. Nondimensional level flight performance plots for the baseline
EPS empty configuration are shown in figures E-7 and E-8. Dimensional data for EPS
empty and all other configurations follow in figures E-9 through E-43. The curves through
the data were generated by adding the annotated AFe determined for each configuration to
the curves for EPS empty. A summary of the AFe values for each configuration are shown in
table 3. It should be noted that these are net values which may consist of the combined
effect of aerodynamic drag, loss of tail rotor efficiency, etc. In order to provide some
perspective of what changes in effective drag area mean, the following examples are given at
sea level standard conditions: 1 sq ft is equivalent to 10.39 shp at 100 knots, 5.32 shp at 80
knots, or 2.24 shp at 60 knots.

13. The never exceed airspeed limits (VS'E) imposed by the airworthiness release were
such that maximum endurance (bucket) airspeeds and/or maximum range airspeeds were
never attained during several heavy weight high altitude tests (fig. E-1 I through E-13,
E-16, E-18, etc.). At 3950 Ib, VNE varies from 54 knots calibrated airspeed (KCAS) at
8000 ft density altitude to 90 KCAS at 4300 ft and below. The VvvI:7 limits which prevents
the attainment of maximum endurance or range airspeeds could adversely affect the
mission due to excessive fuel consumption and subsequently the downloading of stores and
equipment in favor of additional fuel. The airworthiness restrictions reportedly were based
on (le onset of blade stall and subsequent aircraft pitching moments.
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Table 3. Summary of AH-6G Level Flight Performance Drag Comparison

Change In Equivalent
CoioIlgurna tlonll  

Drag AreaF~igure: AF,:

4 Left Right (f 2)

E-9 - E-13 EPS Empty EPS Empty Baseline

E-14 - E-16 Clean Clean -1.8

E-17 - E-18 EPS Empty EPS Empty -2.75
(Doors On) (Doors On)

E-19 - E-20 XM-8 40mm grenade launcher M260 7-shot rocket launcher 0
(simulated) with HG517 mount

E-21 - E-23 EPS Full EPS Full 16.5

E-24 Configuration #2 Configuration #2 19.0

E-25 EPS Empty EPS Empty 1.7
(floats on skids) (floats on skids)

E-26 - E-27 Universal mount Universal mount 8.0
with HMP with HMP

E-28 XM-8 40mm grenade launcher Universal mount with M260 3.5
(simulated) 7-shot rocket launcher

E-29 Universal mount with M261 Universal mount with M261 7.5
19-shot rocket launcher 19-shot rocket launcher

E-30 Universal mount with HMP Universal mount with M260 7.0
7-shot rocket launcher

E-31 Universal mount with HMP Universal mount with M261 8.0
19-shot rocket launcher

E-32 XM-8 40mm grenade launcher Universal mount with HMP 5.5
(simulated)

E-33 XM-8 40mm grenade launcher Universal mount with M261 5.5

(simulated) 19-shot rocket launcher

E-34 M134 minigun (simulated) Universal mount with HMP 5.0

E-35 Universal mount with M260 Universal mount with M260 6.0
7-shot rocket launcher (full) 7-shot rocket launcher (full)

E-36 Universal mount with M260 Universal mount with M260 6.0
7-shot rocket launcher (empty) 7-shot rocket launcher (empty)

E-37 Empty plank Empty plank 1.0

E-38 Plank with M261 Plank with M261 4.0
19-shot rocket launcher 19-shot rocket launcher

E-39 Plank with 50 cal machine gun Plank with 50 cal machine gun 5.0
and M260 7-shot rocket launcher and M260 7-shot rocket launcher

E-40 Plank with 50 cal machine gun Plank with 50 cal machine gun 2.0

(outboard hinge section removed) (outboard hinge section removed)

E-41 - E-42 Low-Rider with 3 dummy :roops Low-Rider with 3 dummy troops 23.0

E-43 Low-Rider Empty Low-Rider with 3 dummy troops 12.0

NOTE

'Doors off unless otherwise noted.
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14. All tests with rocket launchers were performed with empty pods except for the test
shown in figure E-35. That test was specifically conducted to show the drag effects of the
rockets in the pods. There was no change in drag between a 7-shot launcher full and
empty.

15. The low rider with 6 dummy troops showed the greatest amount of increased drag, and
resulted in a loss of approximately 26% in maximum specific range, and a corresponding 20
KIAS reduction in airspeed for best specific range as compared to the EPS empty
configuration.

Autorotational Descent Performance

16. The autorotational descent performance of the AH-6G was evaluated with EPS empty
and EPS full to determine the airspeed for minimum rate of descent (Vmin1R/D), the

airspeed for maximum glide distance (Vmaxglide), and the effects of rotor speed on rate of
descent in autorotational flight. Data are presented in figures E-44 through E-47. The
airspeed for maximum glide distance with EPS empty was 72 KCAS at the minimum
allowable rotor speed of 410 (86%) rpm. The minimum rate of descent airspeed was
55 KCAS. In the EPS full configuration, the airspeed for maximum glide distance was 64
KCAS at 86% rotor speed. Minimum rate of descent airspeed was 54 KCAS.

HANDLING QUALITIES

Control Positions in Trimmed Forward Flight

17. Control positions in trimmed forward flight were evaluated in conjunction with level
flight performance testing. Test results are presented in figure E-48. During all conditions
tested, increasing forward longitudinal trim control positions were required at increasing
forward airspeeds. Trim control position variations showed no discontinuity, and adequate
control margins were available. The control positions in trimmed forward flight for the
AH-6G are satisfactory.

Static Longitudinal Stability

I S. Collective fixed static longitudinal stability characteristics were evaluated in level
flight, climbs and descents at the conditions presented in table 2. Data are presented in
figures E-49 through E-63. Positive static longitudinal stability near trim was exhibited as
indicated by the requirement for increasing forward longitudinal control displacement with
increased airspeed. The gradient of longitudinal position with airspeed was shallow except
during maximum power climb where the gradient became steeper. Pitch attitude, control
force, and control displacement cues to an off trim condition in a speed range of ±20 kts
from trim were minimal and nearly imperceptible to the pilot. The difficulty in airspeed
control associated with poor control force and position cues increased pilot workload, and
is a shortcoming.

Static Lateral-Directional S;tJility

19. Static lateral-directional stability characteristics were evaluated in climbs, descents,
and level flight at the configurations and conditions presented in table 2. Data are presented

9



in figures E-64 throuL1 h E-83. The aircraft exhibited positive static directional stability at

all conditions tested, as indicated by increased left directional control with increased right

sideslip, and right directional control with left sideslip. Positive dihedral effect was indicated

by increased right lateral control with increased right sideslip, and increased left lateral
control with left sideslip. Sideiorce cues were weak about trim as evidenced by the small

change in roll attitude with sideslip. All control force gradients were qualitatively considered

satisfactory. The static lateral-directional stability characteristics of the AH-6G are

satisfactory.

Maneuvering Stability

20. Maneuvering stability was evaluated in left and right descending turns, and during
symmetrical pull-ups and pushovers. The data are presented in figures E-84 through
E-94. Representative time histories of control positions for left turns at roll attitudes up to

60 deg are presented in figures E-95 and E-96. Collective fixed maneuvering stability in
steady state turns as indicated by variation of longitudinal control position with load factor
was positive. The maneuvering stability became less as airspeed increased for both left and

right descending turns. In all configurations tested, turns to the right were significantly

easier to accomplish than turns to the left. During descending turn';, (fig. E-95) a 2 to

3 sec period yaw rate oscillation developed and the aircraft ratchetted around the turn.

Handling qualities began to degrade at gross weights above 3000 lb in that pilot workload to
maintain constant airspeed and bank angle became increasingly more difficult. At gross
weights above 3500 lb, the handling qualities of the AH-6G were unsatisfactory.

21. At gross weights below 3000 lb, airspeed could be maintained within ±5 KIAS and

angle of bank within ±5 deg for roll attitudes less than 45 deg. The maneuvering stability

characteristics of the AH-6G are satisfactory at gross weights below 3000 lb and density

altitudes below 7000 ft.

22. At gross weights above 3500 lb, pitch instability, roll and yaw oscillations and blade

stall occurred at bank angles greater than 35 deg (fig. E-96). Blade stall was characterized
by increased aircraft vibration (VRS 5), longitudinal control feedback (estimated 20 Ib),
and very high downward forces on the collective control (estimated 30 Ib). The pitch
instability required large (±2) inch longitudinal cyclic inputs to maintain airspeed within

±5 knots. During symmetrical pull-ups, the aircraft had a significant dig-in tendency
requiring the test to be terminated prior to reaching the maximum load factor of the

aircraft. The pitch instability that occurred at high load factors above gross weights of
3500 lb prohibited utilization of the maximum load factor capabilities of the aircraft and is

a shortcoming.

Dynamic Stability

General

23. Dynamic stability was evaluated during level flight, climbs and descents at the

conditions shown in table 2. Data are presented in figures E-97 through E-109. The
longitudinal, lateral and directional short term dynamic stability characteristics were

evaluated following single axis, 1/2 sec. 1 inch pulse cyclic inputs, during I inch pedal
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doublets, anid during releases from steady heading sideslips. I.ong term longitudinal

characteristics were evaluated by either decreasing or increasing airspeed ten knots, then
returning the controls to the trim position and observing the aircraft response. All controls
were held fixed until the motion subsided or until recovery became necessary. During

dynamic stability testing, two problem areas were encountered. One was an easily excited,
neutral to lightly damped lateral-directional oscillation (LDO) which developed most easily
and with greatest amplitude with the universal mounts and 19-shot rocket launchers
installed. The second problem was an easily excited, divergent, long term pitch oscillation
which developed independent of aircraft configuration or gross weight. Both oscillations
developed in climbs or level flight, with or without a noticeable control input or atmospheric
disturbance.

Lateral-Directional Oscillations

24. Figure E-97 displays the neutrally damped LDO which was uncommanded and

excited by very light turbulence. Time histories of releases from steady heading sideslips are
presented in figures E-98 through E-102. In level flight, releases from both left and right
sideslips produced similar results: approximately 4 overshoots in pitch, roll and yaw
occurring preceding return to trimmed level flight. Following release from a 10 degree right
sideslip in climbing flight at 66 knots and takeoff power (fig. E-100) the LDO immediately
developed. The T-DO was neutrally damped and after approximately 8 sec, excited the long
term oscillation. Releases from 20 degree sideslips in 1000 fpm descents are shown in
figures E-101 and E-102. Suppressing the LDO to maintain heading within ±3 deg and
trim within ±1/4 ball required continuous small (1/8 to 1/4 inch) longitudinal, lateral and
pedal inputs every 1 to 2 sec. The excessive control requirements to counteract the LDO
tendencies of the aircraft could adversely affect such missions as gun or rocket firing
(HQRS 5). The easily excited, lightly damped, lateral-directional oscillation of the
AH-6G that occurs in all flight regimes is a shortcoming. The lateral-directional oscillation

did not meet the requirements of MIL-H-8501A, para 3.2.11 (a) in that the oscillation
persisted following a longitudinal disturbance.

Long Term Response

25. Representative time histories of long term response are depicted in figures E-107
through E-109. The longitudinal long term response was easily excited in both level and

climbing flight. In level flight at 65 KCAS, the long term response was neutrally to lightly
damped. At 85 KCAS in level flight and at 65 KCAS in climbing flight, the long term
response was divergent after one cycle. Suppressing the long term response to maintain

airspeed within ±5 knots required frequent small 1/8 to 1/4 inch longitudinal cyclic inputs
every 2 to 3 sec (HQRS 4). The divergent long term longitudinal pitch response of the
AH-6G is a shortcoming.

Controllability

26. Longitudinal and lateral controllability tests were conducted during level flight at
approximately 65, 85 and 100 KCAS. Lateral and directional controllability tests were
conducted at a hover. The test conditions are shown in table 2. Control response and
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control sensitivity data are shown in figures E-I 10 through E-125. Pedal inputs of
approximately 1 inch at a hover generated yaw rates greater than 60 deg/sec after one sec in
both directions. Right yaw rates developed more quickly than to the left. At a mission gross
weight of 3400 Ib, recovery from left and right directional control step inputs required
constant attention to torque limits and required smooth control movements to arrest yaw
rates without including an overtorque condition.

27. Control response (maximum rate per inch) and sensitivity (maximum acceleration per
inch) gradients were linear for hover and forward flight. Controllability data could not be
obtained for aft longitudinal control step inputs greater than one inch at 60 KCAS due to
the onset of main rotor blade stall. Heavy (estimated 15 lb) longitudinal and collective
control feedback forces required recovery prior to achieving maximum pitch rate. The
aircraft was very responsive in all axes and did not cause the pilot to overcontrol. Generally,
controllability was the same for all configurations tested. Right lateral control inputs
generated cross coupling in yaw that occasionally required recovery prior to obtaining
maximum roll rates. The controllability characteristics of the AH-6G are satisfactory.

Slope Landing Characteristics

28. The slope landing and takeoff characteristics were evaluated in winds of less than
3 knots, at the conditions shown in table 2. Vertical landings and takeoffs were performed
on a compacted slope. Control margins, aircraft attitudes, and the ability to maintain
positive control during landings and takeoffs were investigated. The aircraft attitudes were
measured at the aircraft leveling plate with an inclinometer, and the slope angles were
measured on the skids with a leveling bar. The difference between aircraft attitude and
slope angle was due to compression differential of the landing gear struts. Data for
maximum slope angles are shown in table 4.

29. The technique employed during landings and takeoffs was essentially the same for
each slope tested and was in accordance with the Aircrew Training Manual (ATM)
(ref 10). Coordinated cyclic, collective, and directional control movements were required
until the helicopter was firmly positioned on the slope. During an 8 degree nose-downslope
landing, the tail stinger contacted the ground and required continuous aft longitudinal
control to arrest aircraft downslope motion. The aft longitudinal stop was reached
simultaneously as the aircraft came to rest firmly on the ground. Nose-upslope landing and
takeoffs were easy to accomplish. The aircraft maintained position on the slope after each
landing except following the 12 degree left skid down-slope landing with asymmetrical
loading where the aircraft slid two inches downslope after collective was lowered. The
lateral control stops were contacted during right skid down and left skid down slope
landings at 12 deg and 14 deg, respectively, but did not prevent a successful landing. The
pilot's legs restricted left and right cyclic movement during left and right slope landings.
Slope landings and takeoffs in all directions tested were satisfactory. The slope landing
limits for this aircraft should be established at 10 deg for nose-up, 7 deg for nose-down,
and 12 deg for left and right slope landings.
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Table 4. Slope Landing and Takeoff Control Margins

Average Average CG Average
Gross Location Density Average
Weight Long Lat Altitude OAT

(Ib) (FS) (BL) (feet) (OC) Configuration

3380 100.4(MID) 0.0 (MID) 2000 8.5 Universal Mount
with 2 19-shot

rocket launchers

Aircraft Minimum Control Margins Remaining (in.)

Slope Attitude Longitudinal Lateral
(deg) (deg) Landing Takeoff Landing Takeoff

12.4 13.2 right side No Factor1  No Factor 0 from 0 from
down left stop left stop

14.2 18.5 left side No Factor No Factor 0 from 0 from
down right stop right stop

10.9 12.9 nose up No Factor No Factor No Factor No Factor

8.2 8.2 nose down 0 from 0 from No Factor No Factor

aft stop aft stop

Average Average CG Average
Gross Location Density Average

Weight Long Lat Altitude OAT
(lb) (FS) (BL) (feet) (OC) Configuration

3490 100.5(MID) 4.8 LEFT 2000 8.5 Universal Mount
with 2 19-shot

rocket launchers

Aircraft Minimum Control Margins Remaining (in.)

Slope Attitude Longitudinal Lateral
(deg) (deg) Landing Takeoff Landing Takeoff

15.5 14.3 right side No Factor No Factor 0.5 from 0.5 from
down left stop left stop

12.4 18.0 left side No Factor No Factor 0 from 0 from

down right stop right stop

10.4 12.8 nose up No Factor No Factor No Factor No Factor

7.7 7.8 nose down 0.7 from 0.6 from No Factor No Factor
aft stop aft stop

NOTE:

'Control margins in excess of 3 inches are considered no factor.
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30. Vertical clearance between the main rotor tip path plane and the ground is extremely
reduced on the up-slope side of the helicopter. Personnel must be warned not to approach
or depart Lhe aircraft from the up-slope side. The following WARNING should be placed
in chapter 8 of the operator's manual:

WARNING

Personnel approaching and departing from the aircraft should be
aware of the reduced vertical clearance between the main rotor
blades and the ground during slope landing operations.

Low-Speed Flight Characteristics

General

31. The low-speed flight characteristics of the AH-6G were evaluated at the conditions
listed in table 2. The data are shown in figures E-126 through E-155. The evaluation was
conducted at a skid height of approximately 10 ft with surface winds of less than 3 knots.
Data were obtained incrementally from 0 to 30 KTAS utilizing a calibrated ground pace
vehicle for speed reference in 45 degree azimuth increments.

Forward and Rearward Flight

32. Control positions in forward and rearward flight for various external configurations are
presented in figures E-132, 142, and 152. The handling qualities in forward flight from 0 to
30 KTAS were similar for all configurations, in that the aircraft was easy to fly, requiring
small (±1/8 to 1/4 inch) control movements to maintain heading within ±5 deg, altitude
within ±2 ft and airspeed within ±2 knots. Rearward flight, however, was more difficult
for all configurations tested. At 5 KTAS rearward flight, roll oscillations of approximately
±2 deg required small (±1/4 inch) lateral cyclic movement to maintain lateral position
within 2 ft. At 10 to 15 KTAS rearward flight, longitudinal and directional control
movements were more dominant. Sharp uncommanded yaw excursions of ±10 deg
required rapid (I to 2 per sec), moderate (±1/2 inch) pedal inputs to maintain heading ±5
deg. Maintaining heading while hovering in 10 to 15 knot rearward gusting winds is
extremely difficult and could adversely affect a mission such as gun or rocket firing. At
20 KTAS, the aircraft became easier to control. Vibrations were a consistent VRS 4 except
in the 10 to 15 KTAS range where a pounding I per rev vertical (VRS 5) developed. The
minimum control margin encountered was 17% right cyclic remaining at 25 knots rearward
flight in asymmetric configuration 2 (fig. E-152). The trimmed flight control positions in
forward and rearward flight from 0-30 KTAS are satisfactory. Sharp uncommanded yaw
excursions at 10 to 15 KTAS in rearward flight is a shortcoming.

Sideward Flight

33. Control positions for left and right sideward flight are presented in figures E-134, 144
and 154. For all configurations, right sideward flight required right and slight forward cyclic
and left sideward flight required left and aft cyclic. The gradient of lateral cyclic travel with
sideward airspeed was relatively linear and positive with the gradient being somewhat more
shallow in left sideward flight thar. to the right. The handling qualities in sideward flight
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were similar for all configurations tested in that the aircraft was easy to fly below 10 KTAS.
Right sideward flight was easier to accomplish than left sideward flight. In left sideward
flight transitioning from 10 to 30 KTAS and in right sideward flight transitioning from 10 to
20 KTAS, large (5 to 10 deg), sharp and rapid yaw excursions required up to ±one inch of
pedal inputs to maintain heading within ±10 deg. Maintaining heading during steady winds
requires only a moderate pilot workload. However, maintaining heading in sideward gusting
winds is extremely difficult, and could adversely affect missions such as gun or rocket firing.
The minimum control margin encountered was 15% right cyclic remaining at 30 KTAS in
right sideward flight in asymmetric configuration 2 (fig. E-154). Vibrations were mainly 1
per rev vertical at a fairly consistent VRS 3 except between 15 to 25 KTAS where the
vibration increased to a VRS 4. Large, sharp and rapid yaw excursions of 5 to 10 deg in left
sideward flight from 10 to 30 KTAS is a deficiency.

Critical Azimuth

34. For all configurations, the critical azimuth was determined to be 225 deg based on
extensive pilot workload. From 0 to 20 knots the handling qualities in all three
configurations were similar. From 0 to 10 knots control inputs of less than 1/4 inch were
occasionally required to maintain lateral position within ±2 ft, heading within ±5 deg, and
altitude within ±2 ft. As airspeed increased, the aircraft became increasingly more difficult
to control. At 15 KTAS, high uncommanded yaw rates required up to 1 inch pedal inputs
to maintain heading within ±5 deg, and pitch oscillations of 2 to 3 deg required frequent
(every 1 to 2 sec) longitudinal cyclic inputs of up to 1/2 inch to maintain position within ±2
ft. Pilot workload continued to increase up to 25 knots where 10 to 20 degree yaw
excursions and pitch oscillations of 3 to 5 deg required up to 2 inch pedal and 1 inch
longitudinal cyclic inputs to maintain aircraft control. With 2 19-shot rocket launchers
installed and EPS empty, the aircraft became much more stable between 25 and 30 KTAS.
Yaw and pitch excursions at 30 KTAS were half the amplitude of excursions noted at
25 KTAS and also reduced in frequency. In asymmetric configuration 2, the handling
qualities continued to deteriorate up to 30 KTAS. At 30 KTAS maintaining aircraft
heading ± 10 deg, airspeed ±5 KTAS and lateral position ±5 ft could not be accomplished
and control of the aircraft was in question. The excessive uncommanded pitch, roll and yaw
oscillations with left quartering tailwinds in excess of 15 knots is a deficiency. The following
CAUTION should be included in the operator manual:

CAUTION

Large uncommanded pitch, roll, and yaw oscillations may occur
with left quartering tail wind in excess of 15 knots or during left
rearward flight above 15 knots.

Mission Maneuvering Characteristics

35. A limited qualitative evaluation of mission maneuvering characteristics was conducted
during rerformance of simulated mission tasks at gross weights between 2700 and 3800 lb.
Aircraft agility and maneuverability were assessed during accelerations, quick stops, low
level flight and simulated running fire with a return to target. Applicable maneuvers were
flown in accordance with and to the performance standards described in the Observation
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Helicopter ATM (ref 10). The mission maneuvering tasks were easily accomplished at gross
weights of 3000 lb and below but became significantly more difficult above this weight. The
combination of pitch instability at high load factors (para 22), rotor speed droop (para 37),
and high control feedback forces (para 38) prevented satisfactory mission task
accomplishment at gross weights above 3500 lb and is a deficiency. Aggressive
maneuvering did not meet the intent of MIL-H-8501A, paragraphs 3.2.8 and 3.4.2 in that
collective and cyclic control forces were higher than allowed in table 2 of the specification.

High Gross Weight Characteristics (above 3500 pounds)

Rotor Speed Droop

36. Rotor speed droop characteristics were evaluated during simulated mission
maneuvers. During nap-of-the-earth (NOE) decelerations at high gross weights (above
3500 lb) the rotor speed drooped approximately 30 rpm during final application of the
collective. Associated with the rpm droop was an uncommanded yaw oscillation (±10 deg)
requiring pedal inputs of up to ± 1 inch to maintain heading within ±5 deg. Excessive
rotor speed droop during rapid collective application is a shortcoming.

Control Feedback Forces

37. Flight control forces were evaluated during normal operations and mission
maneuvering. The mechanical reversible flight control system produced feedback forces in
all flight regimes. During normal flight operations, control forces could be trimmed to
acceptable levels. However, during aggressive maneuvering at high gross weights (above
3500 lb), excessive collective force (estimated 30 ib) and cyclic control force (estimated 20
lb) would suddenly develop with the onset of g loading. During maneuvering stability testing
(para 22) at 45 deg of bank, both the pilot and flight test engineer had to hold the collective
to accurately maintain the original power setting. The pullout from a return to target
maneuver was initiated with a climbing 60 deg right hand turn. Sudden download collective
forces overcame the pilot's ability to maintain collective control position, thus placing the
aircraft in a rapid descent. Recovery could only be effected by rolling out of the turn
prematurely. Excessive cyclic and collective forces during aggressive maneuvering flight at
high gross weights (above 3500 Ib) is a shortcoming.

Trimmability

38. During the course of the mission maneuvering evaluation, the trimmability
characteristics of the flight control system were evaluated. During each maneuver, pilot
trim system control inputs were accomplished through the BEEP TRIM switch located on
the pilot and copilot cyclic stick. Upon activation of the BEEP switch, a noticeable delay
occurred prior to relief of undesirable control forces. The delay, coupled with extremely
low trim rates, made trimming difficult and unpredictable. Eliminating fatigue generating
control forces during aggressive maneuvering was so difficult that it eventually resulted in
the pilot not trimming at all, or trimming ahead of the anticipated maneuver. The poor
trimmability characteristics were more prevalent at gross weights above 3500 lbs. The
combination of trim delay and slow trim rates made retrimming of control forces difficult
and unpredictable and is a shortcoming.
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Simulated Engine Failure

39. Simulated sudden engine failures were evaluated in level flight and during takeoff
power climbs at the conditions presented in table 2. Representative time histories are
presented in figures E-156 through E-163. Sudden loss of engine power was simulated by
rapidly reducing the throttle to the flight idle position while maintaining controls fixed. The
controls remained fixed for increasing periods of time in an attempt to attain a 2 sec delay
or until the minimum transient rotor speed (410 rpm) dictated an earlier recovery.
Simulated engine failure characteristics were similar for all configurations tested and only
the recovery technique varied due to differences in gross weights.

40. At gross weights significantly less than 3500 Ib, initial aircraft response was an
immediate yaw to the left, followed closely by a slow left roll requiring right lateral cyclic (up
to 1.5 inches) and right pedal (up to 1.5 inches). Prior to reducing collective, a high
(greater than 75 rpm/sec) rate of rotor decay occurred. After the collective control was
lowered, a rapid nose down pitch rate developed which required an immediate 3 to 5 inches
aft cyclic input to establish the recommended autorotation airspeed of 65 KIAS. During
descent, collective pitch was continually adjusted to maintain the desired rotor speed since
small variations in airspeed or attitude resulted in large variations (±25 rpm) in rotor
speed. The time available for pilot recognition and reaction to sudden engine failure (delay
time) was determined for all test conditions below 3500 lb. Delay time for maximum power
climb averaged less than 1 sec, while delay times in level flight ranged from 2 sec at 60
KCAS to 1 sec at 110 KCAS. The large control inputs required to establish an
autorotational descent coupled with rapid rotor speed decay and rotor speed control
sensitively are a shortcoming. Collective delay time allowable following a sudden engine
failure did not meet the requirements of MIL-H-8501A, paragraph 3.5.5 in that collective
delay time of 1 sec during climb at 60 kts and level flight at 110 kts were less than the
required 2 seconds.

41. At gross weights above 3500 lb, collective did not have to be adjusted at engine failure
since the collective positions for powered flight and stabilized autorotation were
approximately the same. Rapid collective control reduction could result in rotor overspeed.

Autorotational Landing Characteristics

42. Straight-in autorotational landing characteristics at gross weight to 3200 lb were
evaluated to verify prior contractor test results. Tests were initiated at an altitude of 700 ft
AGL at 80 KIAS. Autorotational entry was accomplished by lowering collective to full
down, rolling the throttle to flight idle position, and establishing a 65 KIAS attitude.
Representative time histories of autorotational landings are presented in figures E-164 and
165. Once autorotation entry was initiated, an increase in collective was sometimes
required in order to maintain rotor speed within the mid to low range (420-447 rpm).
Maintaining this rotor speed during the descent minimized the possibility of a rotor
overspeed at the 50 ft deceleration altitude. Autorotational rate of descent was
approv-rnately 2000 fpm at 65 KIAS at all gross weights tested. Pitch rate and collective
application had to be combined to maintain rotor speed within limits and provide an
effective flare. A flare attitude of 15 deg or less failed to produce adequate rotor speed
(500 rpm) to effectively cushion the touchdown and usually resulted in excessive ground
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runs. Conversely, decelerative nose-up attitudes in excess of 30 deg resulted in excessive
rotor speed buildup and inadequate tail skid clearance at initial pitch pull. Although the
larger pitch attitudes produced minimum ground run (less than 30 ft), the requirement for a
rapid (within I sec), 5 inch increase in collective control and a large (2.5 inch) forward
cyclic input just prior to touchdown increased pilot workload significantly (HQRS 5). The
optimum deceleration attitude was approximately 20 deg nose-up. At approximately 10 ft
AGL, simultaneous forward cyclic and up collective were required to touchdown smoothly
in a level attitude. Autorotational landings up to 3200 lb gross weight can consistently and
safely be accomplished utilizing this technique and are satisfactory.

VIBRATION

43. The vibration characteristics were qualitatively evaluated during all flights. Vibration
levels were generally low and acceptable except during climbs at 60 KIAS and 59 psi torque.
and during rearward flight between 10 and 15 KTAS. In maximum power climbs at 60
KIAS the aircraft developed a noticeable 5 per revolution vibration and during rearward
flight a pounding 1 per revolution vibration was noticed between 10 and 15 KTAS.

44. Vibration data of the plank were measured and recorded at various plank locations
and axes as presented in paragraph 4, appendix C. Data were collected for four different
configurations; plank empty, plank with 50 caliber mounted left and right, plank with 50
caliber and 7 shot rocket launcher mounted left and right , and plank with 19 shot rocket
launcher mounted left and right. Rotor speed was maintained at 477 rpm. The plank
vibration characteristics at the main rotor harmonic frequencies 1/rev, 2/rev and 5/rev are
presented in figures E-166 through E-171 for level flight and for level turns.
Representative vibration spectral plots are presented in figures E-172 through E-179.
Peak vibration levels occurred at the 1/rev, 2/rev, 5/rev main rotor harmonic frequencies
and at the 1/rev tail rotor harmonic frequency.

COCKPIT EVALUATION

Vertical Instrument Display System (VIDS)

General

45. The VIDS is located in the lower section of the instrument panel and was evaluated for
location and readability throughout the test. The VIDS consists of a vertical scale and
digital readout for engine temperature (TOT), engine torque (TRQ), power turbine speed
(N2) and rotor speed (Nr).

VIDS Location

46. The VIDS location required the pilot to look left and down, away from the other flight
instruments and outside his normal field of view. The pilot was also required to move his left
leg to obtain full view of the VIDS. The VIDS location, coupled with the requirement to
continually monitor torque and rotor speed (para 37), significantly increased pilot
workload to successfully complete maneuvers and diverted the pilot's attention from other
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critical mission tasks. The location of the VIDS away from other primary instruments, and
being obstructed from view by the pilot's leg is a shortcoming.

VIDS Readability

47. Glare and certain lighting conditions made the VIDS very difficult to read. When
operating near the maximum limits, the pilot cannot readily distinguish between yellow and
red indications, requiring increased concentration to get an accurate assessment of engine
and rotor status. The difficulty in quickly reading and interpreting the VIDS during certain
lighting conditions is a shortcoming.

Pilot/Copilot Restraint System

48. The pilot/copilot restraint system was evaluated for ease of operation. The restraint
system consist of a shoulder harness with cloth loops through which the lap belt buckle must
be fastened. The lap belt buckle is very difficult to align and fasten. The force and
excessive time required to fasten the restraint system delays the pilot and may lead to
inadvertent nonconnection of the restraint system when operating under the pressure of
mission conditions as previously reported (ref 11). The excessive time and difficulty
required to fasten the restraint system remains a shortcoming.

RELIABILITY AND MAINTAINABILITY

Horizontal Tail

49. Two horizontal tails were used during these tests. The program began using the MDHC
421-0870-503 tail until cracks were found on the trailing edge after a series of high power
climbs. That tail was replaced with the MDHC SKDA 4043-11 tail which was used for the
remainder of the test with no structural problems.

Tail Rotor Flapping

50. To provide a full sideslip envelope, AVSCOM directed that instrumentation be
installed to indicate 10% or less tail rotor flapping remaining. A light was installed in the
cockpit to warn the pilot of the limit being exceeded. At high power settings, small pedal
movements often caused the tail rotor to flap beyond the allowable limit. An operational
pilot would have no method to determine tail rotor flapping angle, and would most likely
exceed the airworthiness release limits during even the most benign maneuvers at high
power settings. The ease with which the 10% flapping margin limit can be exceeded,
coupled with the lack of cues following an exceedence, constitutes a deficiency.

5 1. At the same time the tail rotor flapping instrumentation was installed, a new tail rotor
flapping stop was also installed. An inspection of the stop was required whenever the 10%
remaining tail rotor flapping limit was exceeded. Throughout the test, this flapping limit was
exceeded several times during operations at high gross weight (above 3500 Ib) and high
torqu, settings. During one of the required inspections, the rubber stop was found to be
excessively worn (122.1 hrs since new) and was replaced. Recommend that a post flight
inspection of the tail rotor stop be performed after operations at high gross weights (above
3500 ib) and high torque settings.
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AIRSPEED CALIBRATION

52. The airspeed system for the AH-6G helicopter was calibrated using the trailing bomb

method. The ship's system airspeed calibration in level flight, climbs, and autorotational

descent are presented in figure E-180, and is satisfactory. Subsequent to the AEFA

evaluation, it was determined that this calibration differed significantly from calibrations

performed by the manufacturer on similar aircraft. Investigation by AVSCOM
(AMSAV-6) has led them to believe that the pitot tube may have been improperly installed

by the Army depot. If that is true, the calibration shown in figure 180 would be valid for this

particular aircraft only.
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CONCLUSIONS

GENERAL

53. The following general conclusions were reached:

a. The aircraft did not have OGE hover capability above 3643 lb standard sea level
conditions, and at the maximum gross weight of 3950 lb could not hover OGE under any
atmospheric conditions (para 9).

b. The overall handling qualities during mission tasks were adequate below gross
weights of 3000 lb, but significantly degraded at gross weights above 3500 lb due to
control feedback forces and rotor speed droop (para 35).

c. Vibration levels of the AH-6G were generally low and acceptable except during
climbs at 60 KIAS and 59 psi torque, and during rearward flight between 10 and
15 KTAS (para 33).

DEFICIENCIES

54. The following deficiencies were identified.

a. Large, sharp and rapid yaw excursions of 5 to 10 deg in left and right sideward
flight from 10 to 30 KTAS (para 33).

b. Excessive uncommanded pitch, roll and yaw oscillations when hovering with left
quartering tailwinds in excess of 15 knots (para 34).

c. Combination of pitch instability at high load factors, rotor speed droop, and high
control feedback forces that prevented satisfactory mission task accomplishment at gross
weights above 3500 lb (para 35).

d. The ease with which the 10% flapping margin limit imposed by the airworthiness
release can be exceeded, coupled with the lack of cues preceding and following an

exceedence (para 50).

SHORTCOMINGS

55. The following shortcomings were identified and are listed in order of importance:

a. Excessive cyclic and collective forces during aggressive maneuvering flight at high
gross weights (above 3500 lb) (para 37).

b. Easily excited, lightly damped, lateral directional oscillation (para 24).

c. The pitch instability that occurred at high load factor turns prohibited utilization of
the maximum g capabilities of the aircraft (para 22).

d. The large control inputs required to establish an autorotational descent coupled
with rapid rotor decay and rotor speed sensitively (para 40).

21



e. Sharp uncommardcd yaw excursions at 10 to 15 KTAS in rearward Ilighl
(para 39).

f. Excessive rotor rpm droop during rapid collective application (para 36).

g. Divergent long term longitudinal pitch response (para 25).

h. The difficulty in airspeed control associated with poor control force and position
cues (para 18).

i. The combination of trim delay and slow trim rates made retrimming of control
forces difficult and unpredictable (para 38).

j. The location of the Vertical Instrument Display System (VIDS) away from other
primary flight instruments and being visibly obstructed by the pilot's leg (para 46).

k. Difficulty in quickly reading and interpreting the VIDS during certain lighting
conditions (para 47).

1. Excessive time and difficulty required to fasten the restraint system (para 48).

SPECIFICATION NONCOMPLIANCE

56. The following specification noncompliances were identified:

a. The lateral-directional oscillation did not meet the requirements of
MIL-H-8501A, para 3.2.11 (a) in that the oscillation persisted following a longitudinal
disturbance (para 24).

b. Aggressive maneuvering did not meet the intent of MIL-H-8501A, paragraphs
3.2.8 and 3.4.2 in that collective and cyclic control forces were higher than table 2 allows
(para 35).

c. Collective delay time allowable following a sudden engine failure did not meet the
requirements of MIL-H-8501A, paragraph 3.5.5 in that collective delay time of 1 sec
during climbs at 60 kts and level flight at 110 kts were less than the required 2 second
(para 40).
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RECOMMENDATIONS

57. Correct the deficieucics listed in paragraph 54.

58. Correct the shortcomings listed in paragraph 55.

59. The following WARNING should be included in the operator's manual (para 30):

WARNING

Personnel approaching and departing from the aircraft should be
aware of the reduced vertical clearance between the main rotor
blades and the ground during slope landing operations.

60. The slope landing limits for this aircraft be established at 10 deg for nose-up, 7 deg for
nose-down, and 12 deg left and right slope landings (para 29).

61. The following CAUTION should be placed in the operators manual (para 34).

CAUTION

Large uncommaned pitch, roll, and yaw oscillations may occur
with left quartering tail wind in excess of 15 knots or during left
rearward flight above 15 knots.

62. A post flight inspection of the tail rotor stop be performed after operations at high
gross weights (above 3500 Ib) and high torque settings (para 51).
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APPENDIX B. DESCRIPTION

C ENERAL

1. The test helicopter is a highly modified H500D aircraft as manufactured by McDonnell
Douglas Helicopter Company (MDHC), Mesa Arizona. The aircralt utilizes the H500D
airframe but is upgraded to the powertrain of the commercial MDHC 530FF.
Modifications include longer main and tail rotor blades, an extended tail boom, and an
Allison Model 250-C30 engine. Once modified, the aircraft was designated the AH-6G
(attack version) or the MH-6H (utility version) depending on the mission and external
configuration.

2. The AH-6G/MH-6H is a single main and tail rotor helicopter that incorporates
nonretractable skid-type landing gear. The main rotor system is a five bladed fully
articulated system which permits independent blade feather, flap and lead/lag. The
semi-rigid, two bladed tail rotor is mounted on the left side of the tailboom and
incorporates elastomeric bearing for the flapping axis. Power is provided by an Allison
Model 250-C30 engine rated at 650 shaft horsepower (shp), uninstalled at standard day
sea level. The transmission is limited to 375 shp continuous, 425 shp for 30 minutes, or
450 shp for 30 seconds. The flight control system is mechanical and reversible without
hydraulic boost provisions. The cockpit is arranged in a side by side configuration with
conventional controls and instrumentation. Although capable of single pilot operation, a
full set of flight controls is installed at the copilot station. General dimensions are
presented in figure B-1. Photographs of the AH-6G and MH-6H are presented in figures
B-2 through B-8 with classified photos in Appendix F. A more detailed description of the
airframe of the AH-6G/MH-6H is presented in the H500D Service Training Manual (ref
3, app B) while a more detailed description of the upgraded powertrain is presented in the
H530FF Service Training Manual as presented in reference 4.

AIRFRAME

3. The airframe incorporates an egg-shaped "roll bar" design which provides a rigid
three-dimensional truss structure surrounding the pilot and passenger compartments
(fig. B-9). The fuselage is a semi-monocoque structure that is divided into three main
sections; forward, aft and lower as shown in figure B-10. The forward section houses the
pilot compartment consisting of side by side seats, flight controls and an instrument panel
surrounded by stretched acrylic windscreens and an over head canopy. The instrument
panel is located forward of the pilot's seats at the aircraft centerline and incorporates flight
and engine instruments in addition to warning and caution lights. The aft section encloses
the passenger compartment which contains provisions for passenger seats and flooring
designed to accommodate cargo tiedown fittings and external support provisions. Also 1
included in the aft section is the structure for tailboom attachment, the mast support
structure, the overhead transmission, and the engine, engine mounts, and engine clamshell
doors. The lower fuselage structure beneath the pilots floor contains compartment space
for the aircraft battery and avionics equipment, and beneath the cargo compartment houses
the two fuel cells on either side of the center beam.
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TAILBOOM

4. The tailboom assembly depicted in figure B- I1 is a monocoque structure of aluminum
skin over forged aluminum frames. The tailboom houses the tail rotor control drive shaft,
tail rotor control rod, and electrical conduits. The tailboom also supports the tail rotor
assembly, tail rotor gearbox, and the vertical and horizontal stabilizers. An 8 inch
extension plug added to the end of the tailboom extends the tailboom to accommodate the
larger main and tail rotor blades installed.

TAIL SURFACES

5. The helicopter tail surfaces consist of the vertical and horizontal stabilizers and tip
plates attached to the aft end of the tailboom as depicted in figure B-12 and B-13. The
vertical stabilizer is constructed of aluminum alloy skins bonded to formed spars. The
entire cavity between the spars is filled with a honeycomb core, to which two outside skin
surface panels are bonded. The vertical stabilizer is mounted aft-right of the tailboom and
is bolted to the stabilizer mount frame just prior to the tailboom extension. The vertical
stabilizer also has provision for electrical wiring for anti-collision and position lights and
pr , ides support for the horizontal stabilizer. The lower end of the vertical stabilizer
in-,_;porates a tail skid assembly. Tip plates are attached to the ends of the horizontal
stabilizer with a two pound steel tip weight on the left and one pound weight on the right
between the tip plate and the stabilizer. The tip plates are constructed of aluminum alloy
skins bonded over a honeycomb core.

LANDING GEAR

6. The landing gear is the horizontal skid type and is not retractable. Fore and aft braces,
struts, and shock absorbing dampers are attached to the underside of the fuselage center
frame section. Skid tubes are attached to contoured fittings at the lower end of the struts,
and provide attachment points for installation of ground handling wheels.
Fiberglass/aluminum fairings are designed to reduce aerodynamic drag and cover the struts
from the fuselage to the skids. The nitrogen charged landing gear dampers, between the
struts and the structure are designed to act as shock absorbers to cushion landings.

LANDING GEAR FLOATION

7. During several tests, a landing gear floation system was installed on the top of each skid
(fig. B- 14). The EEL Emergency Flotation System, part number 312-AO- 1, was utilized in
the deflated mode only. The system was not fully operational in that neither electrical nor
pneumatic pressure valves were connected.
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PILOT AND CARGO DOORS

8. Pilot and passenger/cargo doors can be easily installed and removed on the
AH-6G/MH-6H (fig. B-15). The doors are bonded aluminum alloy frames containing
cast acrylic windows. Plastic snapvents, designed for the intake or exhaust of ventilating
air, are installed in each window. Each door can be jettisoned by pulling a jettison handle
or a rope connected to pip pins.

CARGO HOOK

9. Provisions for the attachment of a cargo hook are located on the bottom of the
fuselage in line with the center beam at FS 99.3. The Hughes 369H90072-511 Cargo
Hook Kit was installed for this project to carry a jettisonable ballast box (figs. B-16
through B-19) and used for tethered hover tests. The system consists of a cargo hook,
electrical wiring, an electrical release switch, and a manual release handle located on the
pilots cyclic. The cargo hook is rated to carry up to 2000 lb.

FLIGHT CONTROLS

General

10. Conventional cyclic, collective and adjustable pedal controls are provided at the
right and/ or left crew positions. The entire control system is a solid mechanically linked
reversible type that is unboosted and unaugmented. Adjustable friction devices which
may be varied to suit the individual pilot are incorporated on the right side collective,
cyclic and throttle controls. In additions, electric cyclic control trim actuators are
incorporated to reduce control forces in flight. Pilot inputs are routed from the control
sticks via mechanical linkage consisting of a series of bellcranks and push-pull tubes to
the aerodynamic surfaces. Pilot and copilot controls are mechanically connected under
the center console and inputs are routed upward through the controls tunnel in the center
of the forward bulkhead at FS 78.5 to the cabin roof. Required mixing of cyclic and
collective inputs is accomplished through the mechanical mixing controls and transferred
through the swashplates to the main rotor system. Directional pedal inputs are routed
directly from the cabin roof through the tailboom to the tail rotor system. A bungee spring
is installed to reduce pedal forces in cruise flight. The cyclic and collective installed at the
copilot station are removable to accommodate mission configurations.

Directional Pedals

1I. The directional control pedals provide for anti-torque control and are mounted on
the cockpit floor as shown in figure B-20. Pilot and copilot pedals are adjustable by
repositioning the pedal into one of three notches and securing the pedal with a cotter pin.
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Cyclic Stick

12. The cyclic stick depicted in figure B-21, provides cyclic control of the main rotor
system to control lateral and longitudinal movement of the aircraft. The cyclic control
head incorporates the five position trim switch, radio and ICS switch, gun trigger switch,
rocket fire switch, cargo hook release switch, a manual cargo release handle, gun
elevation/depression switch, and a night vision goggle kill switch (fig. B-22). Two friction
devices as depicted in figure B-23 adjust lateral and longitudinal forces.

One-way Lock Control System

13. The one-way lock of the cyclic control system is located in the longitudinal control
linkage within the pilot seat structure. The one-way lock control system is an essentially
self contained, closed loop hydraulic unit, consisting of a check valve, relief valve and
pushrod mechanism. The check valve is seated when longitudinal control force originated
by main rotor tends to move the cyclic in an aft direction. Seating the valve is designed to
prevent unwanted aft movement of the cyclic and shunt feed-back force to the helicopter
structure. Should the check valve freeze in the valve closed position, a force of
approximately 30 pounds is necessary to open the relief valve and bypass the check valve.

Cyclic Trim System

14. A cyclic trim system is incorporated in the cyclic controls and is designed to
counter-act feedback forces from the main rotor and compensate for unbalanced forces.
The trim system is composed of the trim switch, two trim actuators, housing support, trim
tube and a spring assembly. Cyclic trim is controlled by the cyclic trim switch on top of
the cyclic stick grip (fig. B-24). The cyclic trim switch has five positions: OFF at the
center, and spring loaded forward, aft, left, and right. When the trim switch is moved off
the center position to any of the four trim positions, one of the trim motors operates to
provide trim spring force in the desired direction. Trim forces cannot be applied in two
directions simultaneously. When both lateral and longitudinal trim changes are desired it
is necessary to apply first one then the other.

Collective Stick

15. The collective control system is operated by a collective stick, located to the left of
each crewrnember. The collective stick controls main rotor pitch to provide vertical
movement of the aircraft and are depicted in figure B-25. The twist grip throttle and a
control head are mounted on the collective (fig. B-26). The pilot's control head houses
the N2 beep, search light ON/OFF switch, search light movement control, starter, and the
clock reset switch. The clock reset switch was replaced with the pilot event on the test
aircraft (fig. B-27). The co-pilot's control head houses the N2 beep switch only.
Throttle and collective friction adjustment knobs are presented in figure B-28.
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Collective Bungee

16. The collective bungee system as depicted in figure B-29, is designed to help
maintain selected collective pitch stick position in flight by counter-acting forces fed back
into the collective stick from rotor forces and combined unbalanced control system
forces.

MAIN ROTOR SYSTEM

General

17. The main rotor group consists of the five main rotor blades, a fully articulated main
rotor hub assembly with offset flapping hinges, a scissors assembly, and a swashplate and
associated mixer control mechanisms. The main rotor blades are secured to the rotor
hub assembly with laminated steel straps, standard hardware and quick release lever type
pins. The main rotor assembly is shown in figure B-30.

Main Rotor Blades

18. Each of the five main rotor blades is a NACA 0015 airfoil consisting primarily of a
wraparound, aluminum alloy skin bonded to an extruded aluminum alloy spar, an upper
root fitting and a lower root fitting. The blades are depicted in figure B-31. Dimensional
and airfoil data are provided in paragraph 32. Two preset balance weights are installed in
the tip end of each blade. A removable forward tip cap, at the outboard end of each
blade, is replaced with a tracking cap when performing main rotor blade tracking.

Main Rotor Hub

19. The main rotor hub depicted in figures B-32 through B-38, consists of a central
hub, five identical pitch housings spaced 72 degrees apart horizontally around the hub
with associated mechanisms and linkages. Lead-lag links, a lead-lag damper, a droop
stop striker strip and spacer, and a pitch control bearing with each pitch housing produce
the pivoting axis, blade flapping stop contact surfaces and lead-lag hinge function for the
rotor blades. Five laminated retention strap assemblies that are flexible both vertically
and torsionally extend through the pitch housings and connect to the lead-lag links. A
lower shoe, attached to the central hub, contains a droop stop ring and droop restrainers
that support the blades at rest and distribute droop loads at low blade rpm.

Rotor Brake

20. The Hughes Rotor Brake Kit Part No. 369H90123-61 was installed and is designed
to substantially reduce rotor coastdown time following engine shut down. The rotor brake
consists of a handle in the cockpit which actuates a master cylinder which is hydraulically
connected to a disc brake mechanism mounted on the main transmission output shaft to
the tail rotor drive system. A pressure relief system limits the amount of hydraulic
pressure that may be applied to the brake.
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TAIL ROTOR SYSTEM

General

21. The tail rotor, mounted on the tail rotor transmission at the end of the tailboom,
counteracts main rotor torque and controls the yaw axis of the helicopter. The rotor
consists of two variable pitch blades mounted on a teetering hub. The tail rotor control
system changes the pitch of the tail rotor blades. The anti-torque pedals move a system
of bellcranks and control rods routed through the fuselage and tailboom to a pitch control
assembly which moves axially on the tail rotor transmission output shaft. Control linkage
includes a bungee spring designed to relieve left pedal forces in flight.

Tail Rotor Assembly

22. The tail rotor assembly consists mainly of two tail rotor blades, a hub, drive fork, two
pitch control links, and a pitch control assembly. The blades are held together on a hub
by a laminated tension-torsion strap pack that permits the blades to rotate axially on the
hub as shown in figures B-39 and B-40. The hub pivots on the drive fork. Control of
the blade pitch is from the pitch control assembly through two pitch control links that
connect to pitch arms on the blade root fittings.

Tail Rotor Blades

23. The tail rotor blades are shown in figure B-41. Each blade consists of an aluminum
honeycomb spar, aluminum skin, riveted aluminum blade fittings and aluminum cap all
bonded together.

POWER TRAIN SYSTEM

General

24. The power train system shown in figure B-42, consists of at the engine power takeoff
pad, the overrunning clutch, drive shafts, and the main and tail rotor transmissions.

Main Transmission

25. The main transmission mounts under the main rotor mast support structure as shown
in figure B-43. The transmission is a two stage speed reduction system. The first stage
reduction is for the tail rotor drive system and accessory drive trains. The second stage is
for further reducing rpm for the main rotor. The transmission housing is magnesium
alloy. The accessory gear train drives a rotor tachometer generator and the transmission
oil pump that are mounted on drive pads at the aft end of the transmission. The
transmission is cooled by air drawn through a cooling blower and routed through the
transmission oil cooler.
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Overrunning Clutch

26. The overrunning clutch transmits power from the engine to the main transmission
drive shaft. The clutch is designed to disengage the engine from the remainder of the drive
system in case of engine failure and during autorotations. The clutch contains a sprag unit
that disengages automatically when the engine output shaft speed is less than the
corresponding main rotor speed.

Tail Rotor Transmission

27. The tail rotor transmission is a right angle transmission with a magnesium alloy
housing. A liquid level plug and a magnetic chip detector are located on the aft end of the
transmission. A breather-filler is located on top.

Engine

28. The engine is an Allison Model 250-C30 gas turbine engine rated at 650 shp,
uninstalled, sea level standard conditions. 425 shp is provided at 100% rpm and maximum
allowable torque. The major engine components are the compressor, combustion section,
turbine, and power and accessory gearbox. The major engine systems are the fuel,
lubrication, electrical, and anti-icing systems. A detailed description of the engine is
provided in the Allison Model 250-C30 Engine manual, reference 12. A drawing of the
engine is provided in figure B-44.

FUEL SYSTEM

Main Fuel System

29. The suction type (non-gravity feed) fuel system has two flexible fuel cells in separate

compartments below the cargo/passenger floor. Servicing is through the filler neck on the
right side of the fuselage. Once the aircraft is started, fuel is drawn from the fuel cells
trough the shutoff valve by the engine driven fuel pump. The system has a total capacity of

61.9 gallons and the usable fuel is 59.9 gallons.

Auxiliary Fuel System

30. The HM-012 internal auxiliary fuel tank, noncrashworthy, is an inverted "T" shaped
tank and is palletized to facilitate installation and removal. The total maximum fuel

capacity is 27.5 gallons. The total assembly weighs 214 pounds wet (JP-4 @ 6.5 lb/gal).
Nylon straps are used to secure the assembly to the airframe. Two personnel seats are
integral to the tank container assembly and located on each side of the center vertical tank

assembly. The tank is fueled via the gravity port located on the top center of the tank. Fuel
is transferred from the auxiliary tank to the main tank by gravity through a fitting in the
main fuel tank gravity filler neck. Fuel flow is controlled though an on/off valve which is
located between the auxiliary fuel tank outlet and the main fuel tank filler neck. The
on/off valve is controlled through the use of a push/pull cable and handle. The handle is
located in the cabin compartment ceiling area above the pilot station. Depressing the
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locking button and pulling the handle opens the on/off valve, allowing auxiliary fuel to flow
into the main tank. The average transfer rate is approximately 50 gallons/hour

Inlet System

31. The optional Hughes 369H90148-527 Engine Particle Separator Filter system was
installed and is shown schematically in figure B-45. The installation incorporates a particle
separator filter, a bleed air operated eductor system with electrical control, a pressure
sensor, and a manually operated bypass door. The particle separator unit filters engine
intake air, and uses centrifugal force to separate heavy dirt particles f-u- the stream of air
entering the engine. The eductor system, powered by engine compressor air, boosts the
scavenge velocity increasing the efficiency of particle removal, and ejects the particles
overboard prior to reaching the engine inlet. The pilot operated electrical control allows
selection of compressor air for augmented separation and particle discharge. A differential
pressure sensor monitors air pressure at the particle separator inlet and engine plenum
chamber. When differential pressure exceeds specified limits, a visual indicator lights to
alert the pilot to potential clogging of the inlet. A manually operated bypass door provides
an alternate unfiltered air path to the engine plenum chamber.

Electrical System

32. The helicopter electrical system includes all power control, and distribution equipment
used to regulate and transport electrical power to the helicopter electrical components.
Electrical energy for the system is supplied by a 28 volt direct current, 200 ampere, engine
driven generator, and a 24 volt nickel cadmium battery. The system is a nominal 28 volt,
single wire installation with the helicopter structure as the ground return, and incorporates
an external power receptacle. Control of the system, exclusive of optional equipment
controls, is provided by switches and circuit breakers. All circuits of the system are
protected by push-to-reset or switch type circuit breakers. Current path return, static
charge and radio frequency bonding jumpers are used at appropriate locations.

76



-Mgt M i.

a 0.
00 Z g

iAtt
zU

z CL

uiu

CL M'~ 0-

a: a
cc c

IA t
0 ......... -

L- -

CL

77



DIMENSIONAL DATA

General

33. The following summarizes rotor and stabilizer data.

Rotor Characteristics

Main Tail

Number of Blades 5 2
Rotor Diameter (ft) 27.35 4.75
Rotor Disc Area (ft2) 587.5 17.72
Blade Chord (constant) (inches) 6.75 5.33
Blade Twist (deg) 9.5 washout 9.5 washout
Total Blade Area (ft2) 38.46 2.10
Solidity (thrust weighted) 0.0653 0.1150
Airfoil Section, NACA 0015 63-415
Delta 3 (ft 2) 0 30
Droop Stop Flapping (deg) -6 10 soft, 15 hard
Droop Stop Coning (deg) 0 static, -2 rotating
Built-in Collective Pitch

at 3/4 radius (straps untwisted, deg) 7.75 4.03
Flap Hinge Offset (inches) 6 -

Rotor Speed Limits

MAIN ROTOR TAIL ROTOR
(rpm) (ft/sec) (rpm) (ft/sec)

Maximum Pwr Off
Design 533 763 3182 791
Redline 508 727 3033 754

Minimum Pwr Off
Design 390 559 2328 579
Redline 410 587 2448 609

Maximum Pwr On 477 684 2848 708
Minimum Pwr On 473 677 2824 702

Stabilizer Data

Horizontal Stabilizer P/N SKD-421-087-511

Span (ft) 5.33
Tip Chord (ft) 1.22
Root Chord (ft) 1.90
Area (ft 2) 8.18
Airfoil Root NACA 6518 Inverted
Airfoil Tip NACA 6515 Inverted
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Incidence (deg)
(relative to hub plane) 8.92-9.42

Total Area of End Plates, (ft 2 ) 1.42 each

Upper Vertical Stabilizer - Portion above Centerline of Boom

Span (ft) 3.45
Tip Chord (ft) 0.94
Root Chord (ft) 1.27
Area (ft 2 ) 3.91
Airfoil Root 13.4 % thick- modified

section*
Airfoil Tip 18.3 % thick- modified

section*

Lower Vertical Stabilizer - Portion Below Centerline of Boom

Span (ft) 2.29
Tip Chord (ft) 0.59
Root Chord (ft) 1.27
Area (ft 2) 2.14
Airfoil Root 13.4 % thick- modified

section*
Airfoil Tip 28.0 % thick- modified

section*

Vertical Stabilizer is flat sided, constant thickness (2.06 inches) section

CONTROL RIGGING, DESIGN

Main Rotor

Collective Pitch, Full Travel, min 14.25 deg (up to down)
Collective Pitch at Down Stop 0 to 3 deg. (ground adjustable)

0 to 3 deg (gnd adjustable)
Range of Cyclic Pitch Blade Forward 17 deg
Angles from Neutral Rigging Aft 7 deg
Position, minimum Left 7 deg

Right 5.5 deg

Tail Rotor

Range of Blade Pitch Angles at 3/4 radius (deg) 13 (right thrust)

27 (left thrust)
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MAJOR AIRCRAFT CONFIGURATIONS

34. The test aircraft was flown in 24 different external configurations. Equipment used in

the unclassified configurations are described below. The classified configurations are
described in appendix F.

Low Rider

35. The low rider equipment was installed on both sides of the aircraft and was flown with
and without simulated personnel onboard as shown in figure B-46 and B-47. The low rider
is used to transport personnel to an objective and allow the personnel to rappel from the
aircraft.

Universal Mount

36. The universal mount system provides a means of installing a variety of weapon systems
on the AH-6G aircraft. The system consists of modified AH-1 ejector racks that are
attached to the left and right side of the aircraft as .own in figure B-48. Each of the
ejector racks are equipped with an electrically operated ballistic device to jettison the
attached weapon during an emergency. A variety of weapon systems were installed on the
universal mount for this test to include the M 261 19-shot rocket launchers, M 260 7-shot
rocket launcher, and the HMP.

Four-station Weapons Platform (Plank)

37. The plank is an ordnance mounting system that was mounted to the cargo floor and

extends out each side of the aircraft as shown in photo B-49. The plank was built by
Aerocrafter Inc. The plank has the capability of two weapon stores per side with the
outboard stations installed. The plank had the "certified Talley Cobra" outboard ejector
racks installed on the outboard stations. The outboard racks are the only ones that have
jettison capability. The outboard racks can carry the 19 and 7-shot rocket launchers
(450 lb maximum allowable weight) while the inboard can only carry the hard mounted 50
cal. Although not evaluated, the M-134 7.62mm machine gun may be mounted on either or
both sides of the plank at the inboard station.

NI-261 19 Shot Rocket Launcher

38. The M-261 19-shot rocket launcher (FSN 1055-01-071-0064) was installed on the

universal mount and the plank as shown in figure B-50.

M-129 (Xm-8 40mm Grenade Launcher)

39. A simulated XM-8 40MM grenade launcher was mounted to the left side of the
aircraft as shown in figure B-51.
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N12AC (50 Caliber) Machine Gun

40. The M2AC (50 caliber) machine gun was mounted to the inboard weapon pylon of
the plank as shown in figure B-52.

M260 7-Shot Rocket Launcher

41. The M260 7-shot rocket launcher was installed on the plank and on the universal
mounts as shown in figures B-53 and B-54. This launcher was also installed on the right
side of the aircraft on a hard mount as shown in figure B-55.

M-134 7.62MM Machine-gun

42. The M-134 7.62mm machine-gun was installed on the left side of the AH-6G as
shown in figure B-56.

HMP with MRL-70

43. The HMP (Heavy Machine-gun Pod) is a self-contained unit housing a single 50
caliber machine gun with a maximum of 1000 rounds of ammunition contained within the
pod. The gun is capable of firing 1000 rounds per minute. The MRL-70 is a 2.75 inch
folding fin aerial rocket launcher that is installed on the underside of the HMP. The HMP
with the MRL-70 was installed on the universal mount on the left and right side of the
aircraft as shown in figure B-57.
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APPENDIX C. INSTRUMENTATION

GENERAL

1. The test instrumentation pulse code modulation (PCM) data system was installed,
calibrated, and maintained by the U.S. Army Aviation Engineering Flight Activity.
External modification to the aircraft included the installation of an airspeed boom, tail
rotor slip rings, tail rotor/formation light contact indicator, and tail rotor flapping 10%
warning switch.

2. Cockpit indicators used during the test included:

Airspeed, sensitive (boom)
Airspeed, sensitive (ship)
Altitude (boom)
Rate of climb (ship)
Angle of sideslip
Main rotor speed (digital)
Load factor
Total air temperature
Fuel used
Fuel flow rate
Engine torque
Cable tension and angle (hover only)
Radio range controls (takeoffs and landings only)
Tail rotor contact light
Tail rotor 10% flap light
Instrumentation controls and indicators

3. Data recorded on magnetic tape and available for telemetry included the following:

Airspeed (boom)
Airspeed (ship)
Altitude (boom)

Altitude (ship)
Altitude, radar
Angle of attack
Angle of sideslip
Normal acceleration

Collective position
Longitudinal cyclic position

Lateral cyclic position
Pedal position
Fuel used
Fuel flow
Measured gas temperature
Total air temperature
Gas producer speed
Engine output speed
Main rotor speed
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Pitch attitude
Pitch rate
Roll attitude
Roll rate
Yaw attitude (random reference)
Yaw rate
Engine torque pressure
Tail rotor 10% flapping remaining
Vibration acceieration (four places on plank only)
Cable tension (hover only)
Radio range data (takeoff and landing only)
Time code, record number, tape status, etc.

VIBRATION

4. During the evaluation of the plank, vibration accelerometers were installed on the
outboard edge as shown in figure C-1. With the plank empty, or when rocket launchers
were mounted, the accelerometers were mounted on the removable outboard section
(approximately BL ±54). When only the machine gun was mounted, the outboard
section of the plank was removed and the accelerometers relocated to the edge of the
fixed plank (approximately BL ±42). The forward accelerometers measured vertical and
longitudinal acceleration, and the rearward accelerometer measured vertical only.

AIRSPEED CALIBRATION

5. The standard ship's system and test boom pitot-static system were calibrated during
level flight, climbs, and descents using the trailing bomb method. The position error of
the boom is presented in figure C-2.
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FIGURE C-2

BOOM AIRSPEED CALIBRATION
AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG FLIGHT
GROSS LONGITUDINAL DENSITY OAT ROTOR CONDITION

SYM WEIGHT CG LOCATION ALTITUDE SPEED
(LB) (FS) (FT) (DEG C) (RPM)

o 2940 102.4 (MID) 7180 20.8 477 LEVEL
0 2810 101.7 (MID) 7910 19.2 477 CLIMB
A 2740 101.7 (MID) 7380 19.6 477 AUTO DESCENT

NOTES:I TRAILING BOMB METHOD

10 2 EPS EMPTY CONFIGURATION
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APPENDIX D. TEST TECHNIQUES AND DATA ANALYSIS METHODS

GENERAL

1. Performance data were obtained using the basic methods described in U.S. Army
Material Command Pamphlet, AMCP-706-204 (ref 8, app A). Performance testing was
conducted in zero sideslip flight. Handling qualities data were evaluated in coordinated
(ball-centered) flight using the standard test method described in Naval Air Test Center
flight Test Manual, FTM 105 (ref 7). In some configurations, ball-centered trim was
uncomfortable. In those situations, trim was established at the condition an operational
pilot would most likely have flown the aircraft.

AIRCRAFT WEIGHT AND BALANCE

2. The aircraft was weighed in the instrumented configuration with full oil, no fuel,
auxiliary 28 gallon fuel tank installed, no EPS or wing stores, and no doors. The aircraft
weighed 2124 lb with the center of gravity located at FS 106.3. An external sight gage
was installed on the main fuel cell and was calibrated by adding measured quantities of
fuel to the empty tank. A dip stick was calibrated to determine fuel quantity in the
auxiliary tank. The main tank held 61 gallons of fuel, and the auxiliary tank dip stick was
calibrated to 27 gallons (approximately 1 inch from the top of the tank). The fuel weight
for each test flight was determined by the fuel volume and the specific weight of the fuel.

ENGINE CALIBRATION

3. Prior to flight testing, the engine was removed and delivered to Aviall, Inc. of
Pheonix, AZ. A 23 point calibration was performed to assure that the engine was within
specification, and to determine the relationship between torque sensor oil pressure and
engine output torque. That relationship is shown in figure D-1.

PERFORMANCE

General

4. The following nondimensional parameters were used to process and analyze the
AH-6G performance data.

Coefficient of Power (Cp):

550 * SHP SHP
CpM QA(OR)3 = 0. 1236E- 5 at 100% rotor speed

Coefficient of Thrust (weight) (CT):

CT 0 015347E -4 - at 100% rotor speed
QA(OR) 2  a
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F IGURE D- I
ENG INE TORQUE PRESSURE CALIBRAT ION
ALLISON 250-C30 ENGINE S/N CAE 900065

CALIBRATION PERFORMED BY AVIALL, INC. PHOENIX, AZ 04 FEB 1987
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Advance ratio (g):

'__ 1.68781VT _ 0.0024708 VT at 100% rotor speed

OR

Advancing blade tip Mach number (MAT):

MATQR + VT 1.68781

a

Where:

550 = Conversion factor (ft-lb/sec/shp)
SHP = Engine output shaft horsepower
Q = Air density (slug/ft3 )

eo = Standard sea level air density (slugs/ft3 ) = 0.002376892
a= Air density ratio = /0o

0 = (T+273.15)/288.15
T = Ambient air temperature (*C)

A = Main rotor disc area (ft2) = 587.5
Q= Main rotor angular velocity (radian/sec)
N = Main rotor angular velocity (rpm) = 477 at 100%
R = Main rotor radius (ft) = 13.675
W = Gross weight (lb)

1.68781 = Conversion factor (ft/sec/knot)

VT = True airspeed (knots)

a = Speed of sound (ft/sec) = 65.7704 T+ 273.15

5. Engine output power was calculated using the data shown in figure D-1 and the output

shaft speed.

SHP =QE- N 6016) -2r/33,000

Where:

QE = Engine output torque (ft-lb)

Np = Engine output shaft speed (%)

6016
= Ratio of shaft speed (rpm) to percent100

33,000 = Conversion factor of ft-lb/min/shp

Hover Performance

6. Hover performance was obtained by the tethered hover method in which the aircraft

pulls on a cable attached to the ground. The cable tension, as measured by a load cell, is
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added to the aircralt gross weight to obtain net thrust. Test conditions required winds to
be less than 2 knots. The hover data were recorded at skid heights of 2, 6, and 75 feet.
Rotor speed was maintained at 100% (477 rpm). The data was converted to a CT, Cp
format and presented nondimensionally. The relationship between atmospheric
conditions and specification engine takeoff power was obtained from MDHC, and is
presented in figure D-2. That relationship, and the hover performance curves, were used
to compute maximum thrust (weight) at various projected conditions.

Level Flight Performance

7. Level flight verformance tests were performed by varying airspeed (advance ratio)
while maintainwg a constant value of CT. CT was maintained using the constant rotor
speed, constant W/a method. Altitude was increased (thus lowering or) as fuel was
burned.

8. EPS empty was used as the baseline configuration for all testing. The extreme
differences in the range of g obtained between light and heavy tests made it extremely
difficult to form a carpet plot of Cp versus CT versus g. Therefore, the data were further
generalized using the GENFLIGHT method (ref 13) as shown in figure D-3. The terms
used for the axes are:

Horizontal velocity ratio = / /

Generalized power coefficient = (Cp - Cph)/. 7 07 C7 /2

CPh is a function of CT in the form Cph =Ao+ A1 CT3/ 2 . The equation for CPA is

determined empirically so that scatter in the GENFLIGHT plot is minimized. The OGE

hover curve was used as an initial try for CPh , but was modified several times before a
final function was determined.

9. The final GENFLIGHT curve was then mathematically converted back to Cp, CT, R
format and slightly modified for high values of Cp and low values of gi. That plot is
presented in the data in appendix E.

10. The Cp and gi data and the associated fairings were then redimensionalized to the
average conditions flown. These normalized values were computed as follows:

SHPn = Cp o,/O. 1236E - 5 at 100% rotor speed

VT, = 404.72 Ai at 100% rotor speed

Where:

SHPn = Normalized engine output shaft horsepower

cin = Average air density ratio during the collection of data

VTn = Normalized true airspeed (knots)
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F IGURE D-2
INSTALLED TAKEOFF POWER AVAILABLE

AH-6G
ALLISON 250-C3OR ENGINE

NOTES: 1. POWER TURBINE SPEED =100%
2. TAKEOFF POWER (30 MINUTE LIMIT)
3. DATA FROM MDHC C30 STATUS DECK INCLUDES

INSTALLAT ION LOSSES
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FIGURE D-3
GENFLI PRESENTATION OF AH-6G LEVEL FLIGHT DATA

GENFLIGHI 0 FLIGHT 29 CT=46
EPS ON A FLIGHT 46 CT=56

0 FLIGHT 49 CT=66
+ FLIGHT 76 CT=76
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11. Specific range (SR) data were derived using the following procedure. Engine power
and fuel flow rate for the engine were referred as follows:

SHPref = SHP/6 ,FV

Wfff = Wf/6 v/

Where:

SHPref = Referred shaft horsepower

Wf= Measured fuel flow (lb/hr)

Wfef = Referred fuel flow (lb/hr)

SHPref versus Wfe plots were generated for the engine using all the level flight
performance data. This curve is shown in figure D-4. The difference between measured

referred fuel flow for a given point and the value from the curve at the same SHPref were
determined.

AWfr =Wff (measured) - Wft (from curve)

Normalized Wfref was then determined by adding AWfref to the value generated by the
curve at the value of normalized SHPref . That normalized value of referred fuel flow was

then unreferred back to a normalized value of fuel flow (Wfn). Specific range was then
calculated by:

SR = VT/Wf,

Equivalent Drag Area

12. Aerodynamic drag is often expressed in the function: D = CD L AV 2

2gc

Where:

D = Aerodynamic drag (lb)
CD = Drag coefficient (nondimensional)
A = Area of object producing drag (ft2 ) (may be projected area or surface area)
V = Free stream air velocity (ft/sec)

gc = Conversion factor _ )

Forcing a drag-producing object through the air requires power:

P= DV= CD Q AV
3

2 gc
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FIGURE D-4
ENGINE REFERRED FUEL

FLOW VS. POWER

ALLISON 250-C30 S/N 900065

A FLIGHT 30 0 FLIGHT 54
+ FLIGHT 31 0 FLIGHT 48
* FLIGHT 32 A FLIGHT 49
* FLIGHT 33 + FLIGHT 52

FLIGHT 43 0 FLIGHT 53
O FLIGHT 44
0 FLIGHT 45
rl FLIGHT 46
( FLIGHT 57
W FLIGHT 56
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Where:

P = Power (ft-lb/sec)

Nondimensionalizing as before (and assuming a propulsion efficiency of unity):

(CD A), 3
2A

Combining the terms (CD A) defines a new term, equivalent drag area (Fe)

- 2Cp A

Is 3

When comparing two or more configurations, and noting the power changes between
configurations

2ACp A
AFe 3

Where:

AFe = change in equivalent drag area (ft)

13. As no knowledge of the actual CD is available, the AFe term is a mathematical
concept only, and has no physical significance except that it would be equivalent in drag
to an object of equal area and a CD of unity.

14. During this evaluation, a ballast box was mounted on the cargo hook of the aircraft.
The box was determined to have a AFe of 3.0 ft2 . Subsequently, all data flown with the
ballast box was corrected to be equivalent to flight without the box.

A-Fe1
CPoR = Cp eU3

CORRC 2A

15. When attempting to determine the AFe for the various configurations, Cp (t) was
determined for both a baseline configuration and the configuration in question.

Configuration in question:

CpI(p*) =Bol +BI I #+B 21 U2 +B 31 #3

Baseline:

Cp2&() = B02 + B12 )u + B32 I2 + B 32 A3

ACp = CpI - Cp2 = (Bo, -BO2 ) + (BI, - B1 ) A + (B21 - B22) I42 + (B31 - B32) p 3

Therefore:

_______IIBI B21 -B 2 2 ,AFe(.u) = 2AL 0- B B -B2 , + B3 1
- B32]
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It would be desirable that AFe be a relatively constant value; not dependent on A.
However, because A and CD are both dependent on pitch attitude, and because pitch
attitude is dependent upon airspeed, AFe = AFe (u). However, because
ACp=ACp (AFe, p 3). a high degree of accuracy for AFe is required only at high
airspeeds. Therefore, AFe can often be represented by a single value. The AF, results for
this evaluation are all approximated with a single value for each configuration.

Takeoff Performance

16. Takeoff performance tests were conducted to determine the distance required to clear
50 foot obstacle from a stationary 2 foot hover. A Del Norte radio range system was used to
measure distance traveled. The aircraft was ballasted to a specific target gross weight, and
then brought to a 2 foot hover. Thirty-minute power (59 psi) was applied and the aircraft
was accelerated to a predetermined airspeed while maintaining the 2 foot elevation above
the ground. When the airspeed was attained, the aircraft was allowed to climb at that
airspeed until an altitude of 50 feet was passed. Because gross weight was held constant for
each airspeed within a data set, and test conditions (temperature and pressure altitude)
varied very little, each data set can be assumed to be at a constant CT. A reference Cp was
obtained from the 2 foot hover curve at the appropriate value of CT. The test value of Cp
was then calculated and the difference determined:

ACp = CPtest - CP2'hover

A carpet plot was then made of ACp, airspeed, and distance. That carpet plot is presented
in appendix E.

HANDLING QUALITIES

Control Positions in Trimmed Forward Flight

17. Control positions and aircraft pitch attitude as functions of calibrated airspeed were
determined during level flight performance. Maximum speed attained was determined by
the lesser of VINE or 59 psi torque pressure.

Static Longitudinal Stability

18. The static longitudinal stability tests were accomplished by establishing the trim
condition in ball-centered flight and then varying control positions to obtain airspeed
changes about the trim airspeed with collective control held fixed at the trim value. The
airspeed range of interest was approximately ±20 knots from trim. Altitude was allowed to
vary as required during the test.

Static Lateral-Directional Stability

19. These tests were conducted by establishing the trim condition and then varying sideslip
angle incrementally up to the preestablished limits. During each test, collective control
position and airspeed were held constant and altitude allowed to vary as required.
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Maneuvering Stability

20. This test was accomplished by establishing the trim condition and then incrementally
increasing load factor by increasing roll attitude while holding airspeed and collective
control position constant and allowing altitude to vary as necessary. Turns were made in
both directions. Symmetrical pushovers and pullups were also made to evaluate the
aircraft during low and high load factors established by cyclic control in level flight.

Dynamic Stability

21. Dynamic stability was qualitatively evaluated to determine both the short and
long-period characteristics. The short-period response was evaluated by use of
longitudinal, lateral, and directional pulse inputs and by releases from steady-heading
sideslips. The long-period longitudinal dynamic response was evaluated by slowly
returning the flight controls to trim position following a change of 10 knots and 5 knots
indicated airspeed from the trim airspeed and then holding controls fixed while recording
the aircraft response.

Controllability

22. Controllability testing was conducted by first establishing a trim condition and then
making a step-type control input which was held until the aircraft had reached a steady
rate. Inputs of varying size were made in each direction of the longitudinal and lateral
cyclic controls and the directional control.

23. Data were analyzed by first reading from time history data of the maneuver the
following parameters:

Control input size
Maximum angular velocity achieved
Time from initial angular velocity change to 63% of the maximum angular velocity
Attitude change in one second from control input (1/2 second for roll)
Maximum angular acceleration
Time from control input to maximum angular acceleration

DEFINITIONS

Qualitative Rating Scales

24. A Handling Qualities Rating Scale (HQRS) was used to augment pilot comments and
is presented as figure D-5. The Vibration Rating Scale (VRS) was used to augment pilot
comments on vibrations and is presented in figure D-6.

Shortcoming

25. A shortcoming is defined as an imperfection or malfunction occurring during the life
cycle of equipment which must be reported and which should be corrected to increase
efficiency and to render the equipment completely serviceable. It will not cause an
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immediate breakdown, jeopardize safe operation, or materially reduce the usability of the

material or end product.

Deficiency

26. A deficiency is defined as a defect or malfunction discovered during the life cycle of
an item of equipment that constitutes a safety hazard to personnel; will result in serious
damage to the equipment if operation is continued; or indicates improper design or other
cause of failure of an item or part, which seriously impairs the equipment's operationai
capability.

i4
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APPENDIX E. TEST DATA

INDEX

Figure Figure Number

Hover Performance E-1 through E-4
Takeoff Performance E-5 and E-6
Level Flight Performance E-7 through E-43
Autorotational Descent Performance E-44 through E-47
Control Positions in Trimmed Forward Flight E-48
Collective Fixed Static Longitudinal Stability E-49 through E-63
Static Lateral-Directional Stability E-64 through E-83
Maneuvering Stability E-84 through E-94
Maneuvering Stdbility E-95 and E-96
Uncommanded Lateral-Directional Oscillation E-97
Release From Steady Heading Sideslip E-98 through E-103
Pulses E-104 through E-106
Long Term Response E-107 through E-109
Longitudinal Controllability E-110 through E-115
Lateral Controllability E-116 through E-125
Low Speed E-126 through E-155
Simulated Engine Failures E-156 through E-163
Autorotational Landing E-164 and E-165
Plank Vibrations E-166 through E-179
Ship Airspeed Calibration E-180
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FIGURE E-1

OGE HOVER CEILING
AH-6G USA S/N 84-24319
ALLISON 250-C30 ENGINE

NOTES: 1. ROTOR SPEED = 477 RPM
2. EPS EMPTY CONFIGURATION
3. 30-MINUTE TAKEOFF POWER

FROM FIGURE D-2
4. HOVER PERFORMANCE FROM FIG E-2
5. DASHED LINES FROM EXTRAPOLATED

HOVER DATA
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HOVER PERFORMANC
"MC USA 1/N W424311

*AVG AVG
DENSITY AVG NOTER sRI

SYIOL ALIT~ OAT N) CUFISAT ION JI

+ -140 to0 477 EnEMTY 75
A 2160 11.0 477 EPS rMPT 76
* 662 31.0 477 P EMPT 75

0 -20o to0 477 UIWEMTY a
11 20110 11.0 477 UST ary 6
IN 676 30.0 477 USKEMTY 6
o -21@ 6.0 477 u MPWTY 2
o 2m6 11.0 477 IS EMTY 2
* f76 30.0 477 t~ EPTY 2
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lI2S UDVIICO CUD I iEE



FIGURE E-3

HOVER PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG
DENSITY AVG ROTOR SKID

SYMBOL ALTITUDE OAT SPEED CONFIGURATION HEIGHT
(FT) (DEG C) (RPM) (FT)

A 4600 27.0 477 EPS FULL 75
cm 4540 26.5 477 EPS FULL 6
0 4540 26.0 477 EPS FULL 2

NOTES: 1. WINDS LESS THAN 2 KNOTS
2. DISTANCE FROM BOTTOM OF SKIDS TO CENTER OF MAIN

ROTOR HUB = 8 FEET
3. TESTS CONDUCTED WITH THE AIRCRAFT TETHERED TO THE GROUND
4. DASHED LINES ARE EPS EMPTY FROM FIGURE E-2
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FIGURE E-4

HOVER PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG
DENSITY AVG ROTOR SKID

SYMBOL ALTITUDE OAT SPEED CONFIGURATION HEIGHT
(FT) (DEG C) (RPM) (FT)

1 3900 25.5 477 PLANK WITH 2 75
3830 25.0 477 M-261 19-SHOT 6

0 3790 25.0 477 ROCKET LAUNCHERS 2

NOTES: 1. WINDS LESS THAN 2 KNOTS
2. DISTANCE FROM BOTTOM OF SKIDS TO CENTER OF MAIN

ROTOR HUB = 8 FEET
3. TESTS CONDUCTED WITH THE AIRCRAFT TETHERED TO THE GROUND
4. DASHED LINES ARE EPS EMPTY FROM FIGURE E-2
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F I GURE E-6
TAKEOFF PERFORMANCE

AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR

SYM WEIGHT ALTITUDE SPEED CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

o 3910 101.2 1880 9.5 477 EPS EMPTY
0 3730 101.2 2160 12.5 477 EPS EMPTY
A 3540 101.2 2490 15.0 477 EPS EMPTY
+ 3310 101.2 2490 15.0 477 EPS EMPTY

NOTES: 1) MAXIMUM TAKEOFF POWER 59 PSI TORQUE 425 SHP
2 LEVEL ACCELERATION WITH CONSTANT CLIMB SPEED
3 WINDS LESS THAN 2 KNOTS
4) CURVES GENERATED FROM FIGURE E-5
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F IGURE E-7
NONDI MENS tONAL LEVEL FL IGHT PERFORMANCE

AH-6G USA S/N 84-24319

NOTES: 1) CONFIGURATION EPS EMPTY

o 2) ZERO SIDESLIP TRIM CONDITION

3) MID LONGITUDINAL AND LATERAL CG

4) CURVES DERIVED FROM FIGURES E-9 THRU E-13
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F IGURE E-8
NOND IMENS IONAL LEVEL FL IGHT PERFORMANCE

AH-6G USA S/N 84-24319

NOTES: 1) CONFIGURATION EPS EMPTY

2) ZERO SIDESLIP TRIM CONDITION

a 3) MID LONGITUDINAL AND LATERAL CG

4) CURVES DERIVED FROC F IGURES E-9 THRU E-13

00

208

35 404A0 55 6 5 70 7 0 8

T.UT2OFICET4 0



F IGURE E-9
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (Fr) (DEG C) (RPM)

2740 101 .9(MID) 2980 3.0 477 0.004592 EPS EMPTY

CL 0.20

0.810

O.6g
- - - - - -- -

'I' FIRESE7NDE0.

608010 10c4
TRUE IRSPED (NOTS



FIGURE E-10
LEVEL FLIGHT PERFORMANCE
AH-60 USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(16) (FS) (FT) (DEG C) (RPM)

3040 100.7(MID) 6100 11.5 477 0.005599 EPS EMPTY

0.50

Z al
0.40

600.10 1004

TRUE IRSPED (NOTS



FIGURE E-11
LEVEL FLIGHT PERFORMANCE

AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
(LB)G(HT ALTITUDE SPEED COEFF. CONFIGURATION(B(F)(FT) (DEG C) (RPM)

3400 101.2(MID) 7790 7.0 477 0.006595 EPS EMPTY

0.507:

j 0.40

-- 0.30

a. - 0.20

~~1.0

~~0.9

600 -- 0 -0 12-4
ARU AISEDHKOS



FIGURE E-12
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (Fr) (DEG C) (RPM)

3760 101.2(MID) 9110 5.0 477 0.007600 EPS EMPTY

0O.50-

0.307

le 0.20 .

S0.10 L:-V

3050

tn

450- ~-

04 08 0 2 4
TR: E AISE=7KOS



FIGURE E-13
LEVEL FLIGHT PERFORMANCE
AN-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

5860 101.1(MID) 9910 3.0 477 0.008000 EPS EMPTY

-- 0.50

0.40. Ti

00.80

1.-

450--

350'

~250~

-200-
-CIURVE GENERATED FROM

-7: i F I GURES E-7 AND E-

20 40 60 s0 100 120 140



FIGURE E-14
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST

FWEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(19) (FS) (FT) (DEG C) (RPM)

3060 101.0(MID) 5890 11.0 477 0.005599 CLEAN

0.40

0.30

0.20

0.10~

0.6:7 -. : 7. ::7
450- --- --- -_ o

7'-200 .....
CURVE0. GEEAEDLO

FIOUES E7 AILA-
~zMO~FI EDFQR DLTA.F

10Z0 - F 1. T FO7ASLN

20 4 6080 10 10 10.
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FIGURE E-15
LEVEL FLIGHT PERFORMANCE
AH-6C USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

3380 102.1(MID) 7990 18.0 477 0.006597 CLEAN

0.50

0.40

- - 0.30... .. .. .

0.20

0. 10

-:=:7

~~009

~7=77

4250
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100--- - --- ~IY~

204 0 010w2 4
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FIGURE E-16
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3860 101.'1(MID) 8260 10.0 477 0.007597 CLEAN

0.4

q~l MUz~. -. 0

25.7

150 F~*S-AD-

4 00 PY_

350

20 40 ..0 .010124
TCUUAISE (KNTS)RO



F IGURE E- 17
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COINFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

3000 100.5(MID) 6550 5.5 477 0.005601 EPS + 4 DOORS

z-Aa
S0.40-

0.30

0.20

.~0.10

12500

-OF -2770 DLAF
FRO BASELINEZIiTT44A 4kL

20 4060 8 100 12 10.
TREARSED(KOS



FIGURE E-18
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST

*WEIGHT ALTITUDE SPEED COEFF. CONFIGURATIONI
(LB) (FS) (FT) (DEG C) (RPM)

3320 1O1.1(MID) 8580 17.5 477 0.006601 EPS + 4 DOORS

k~0.20

S0.10 a

0.30~
-44

IL 020

0150 .. -- DET -

F~ FROMBASELIN

~~io. ;qT

0 40- 60 -0-012 4

TRUE~ ~ AIRPED4KNTS



FIGURE E-19
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(1B) (FS) (FT) (DEG C) (RPM)

3310 100.5(MID) 2690 8.0 477 0.005500 40mm/7-SHOT

0-%

S0.40 -

-0.30D

S0.20

0. 10[L;---- __

1.0I

a-L

450-

4350-

4 00 -

3250-

3 00 7

250-
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FIGURE E-20
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WE IGHT ALT ITUDE SPEED COEFF. CONFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3320 100.7(MID) 8560 4.5 477 0.006596 40m/7-S4OT

S0.50 .. ... .--- - - - - -

L&

z- 0.404

La77
0.30

:i0. 20

S0. 10
zL

0.

. .. . .. ...

4-00--

-~~ 7 ... CUV .GNRAE. FO
150~~~~~ ....4- - FIGRE .... NDE

2 00

0 40S 6080 M 0P10Y4
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F IGUIRE E-21
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALT ITUDE SPEED COEFF. COW I GUIRAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3420 100.4(MID) 2100 12.5 477 0.005583 EPS FULL

0.40

0.

. ~0.10 .7J.

fa:_
4-70

30 -~ --- -- - iE .8C

I 7AGUREE70.6E

450
400 '7 71 :7 :7x

204 0 010 2 4
TRU AISPE(NOS



FIGURE E-22
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(16) (FS) (FT) (DEG C) (RPM)

3580 100 3(MID) 6140 2.0 477 0.006601 EPS FULL

S0.20

I--
S0.10

30.. .73 13 .. .. .

A1 o 7 -- MPY

350-

20 40 60. 80...104
TRUUAISPE (KNTS)RO



FIGCURE E-23
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (FT) (DEC C) (RPM)

3850 100.3(MID) 5660 9.0 477 0.006585 EPS FULL

-- 0.30

Li-Z

0-0

.~ 0.10

0.8 CL

-0.

4 5 0 - . . . - - - - - - . - . - --

~450

350

.... TRUE AIS E GRAED (KNOTS



F IGURE E-24
LEVEL FLIGHT PERFORMANCE
AH-60 USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

5480 100.8(MID) 7010 11.0 477 0.006590 NO. 2

.~0.10

.77.-

0...~

- -FIGURSE-7NDcc

OVI9FTFROMBELIN 4c

.O CL
204 0 010 2 4

TRU AISP. (KNOTS)...



FIGURE E-25
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

2940 100.6(MID) 7180 8.0 477 0.005596 EPS EMPTY
FLOATS ON

0.0--------------- 7

rl% 0.40 :

-- 0.30 - ----

CIL: 0.20 ... 0.

() 0. 10

450 -- - -- -- 1.01

--- - f -C

30.7

00.

-00....

1 50
20.. 40. 60. 8010.10.4

TRUE A7R-EE (KNOTS)...



FIGURE E-26
LEVEL FLIGHT PERFORMANCE
AH-6G USA s/N a4-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALIUESPEED COEFF. COWFI GURAT ION

(B(F)(FT) (DEC C) (RPM)
3460 100.7(MID) 1710 11.0 477 0.005585 UNIV. MOUNT

WITH 2 HMP

0.40

0.30 Ai74vl1c

Z 0.20 i
S0. 10

z

77 7 -- i1.0

- -0.89
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20 4067010 2 4
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FIGURE E-27
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3370 100.7(MID) 8100 11.0 477 0.006600 UNIV. MOUNT
WITH 2 HMP

0.40
~:7)

0.20 7:

S0.10 77

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

--- 7O.9

0.9~

7-- 0.7
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FIGURE E-28
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

5320 100.3(MID) 8570 5.5 477 0.006598 40mm AND
UNIV. MOUNT
WITH 7-SHOT

-~ LAUNCHER
0.50------------------ -

L0.40
wc

0.30

z0.20
I-l

0.0.8

450- :7::- -. 0

7.7.........

20 - .- : . ...- -..- 77

....... ...... .O .. 0T.RO8ASLN

~1OOT~Ty4 Q

00 40 . 0....0.12.14
TRUE AIRP-E (KNOTS)-



FIGURE E-29
LEVEL FLIGHT PERFORMANCE

AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALT ITUDE SPEED COEFF. COW I GURAT I ON
(16) (FS) (FT) (DEG C) (RPM)

3420 100.6(MID) 7620 7.0 477 0.006599 UNIV. MOUNT
WITH 2

__ 19-SHOT

0.5 LAUNCHERS

0.40--

-- 0.3~

0.20

.0.10

- - - -------- ------ _1.0w

7: -7-O.9~

0.8 CL

30.7

0.6zi

450 - - - - - - - - - - - - -- - - -

S250- --

~20
-CURVE GENERATED FROM
F IGURES E-7 AND E-8
MOD IFI ED EOR DELITA Fe

- -OF 7.5 FTZ' FROM BASELINE
~EPS EMPTY

1001 ~ 1 I
50-

20 40 60 so 100 120 140
TRUE AIRSPEED (KNOTS)



FIGURE E-30
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALT ITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3360 l00.7(MID) 8200 9.0 477 0.006600 UNIV. MOUNT
WITH HUP AND

7-SHOT
LAUNCHER

0.40

-- 0.,30 -- '- 17

0.20 J
77-7

S0.10

LLI

09

r 4_: 0.9:;
0.

20

1 50 OIIE ORDLAF

100 :.'1 _]

250- -7. --: -7

204 08 0 2 4
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F IGURE E-31
LEVEL FLIGHT PERFORMANCE
AH-6C USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALT I TUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3400 100.8(MID) 7830 10.5 477 0.006603 UNIV. MOUNT
WITH HMP AND

19-SHOT
0.5 LAUNCHER

0.40 7

0.30

0.20 1

S0.10

1.0~

_7' 0.7.

Ta 0.

4 50

4200

100i-t-

250
20 40. 60. ..0 .0.10 .4

TRUUAISP E (KNTS)RO



FIGURE E-32
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(16) (FS) (FT) (DEG C) (RPM)

3390 100.6(MIO) 7890 12.0 477 0.006597 40mm AND
UNIV. MOUNT

0.50------------------------------------WITH HMP

0.40 B~
0.30

0.20

0 0

.01---- ~---- --------- 1

~~009

300 - - -- - - -Z-7:

:MVoIFED 2 z 7Fei

500
450 4 08 2 4

TRE IRPEDT KNTS



F IGURE E-33
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALT ITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

3380 100.6(MID) 8010 0.0 477 0.006602 40.. AND
UNIV. MOUNT
WITH 19-SHOT

LAUNCHER

~< 0.40

0.30 . ..

NZ 0.20 -

.~0.10

LiJ

0.9

-:7 =400 -- - - - - - - -

Tj4
Li~~0 6 zip -

4- 00

-A 350.......
1OO~~.-----A .... ....EPS..T

3 0 ":7 777---:77

204 08 0 2 4
TRUEAIRSE (KNATS)FR



FIGURE E-34
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3400 100.6(MID) 7820 1.0 477 O.Onfl'V 1  MINIGUN AND
UNIV. MOUNT

_ WITH HMP

S0.50

0.40

L&J- --

0.30-

0. 20

S0.10V

--- ----- 0 .9

0.8 CL

.. ~~~~~ ~ ....Y ... 7 7:
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FIGURE E-35
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

3540 10o.8(MID) 6500 12.5 477 0.006599 UNIV. MOUNT
WITH 2 FULL

7-SHOT
LAUNCHERS

. .. . .. . .

0.50 ~ ~ - ---- -------- - - - - - -

0.30 -

NZ 0.20

0 0

0 .9

0C

0.

00

300

S250

-200
VCRY GENERATED FROM

U~ 50FIGURES E-7 AND E-8
DDFED EOR DELTA Fe

-- -- K- -- OF 6.OFVZ FROM BASELINE

~100-----------~ P EMPTY

20 40 60 80 100 120 140
TRUE AIRSPEED (KNOTS)



FIGURE E-36
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFT. COWFI GURAT ION
(16) (FS) (FT) (DEG C) (RPM)

3380 100.5(MID) 8000 6.5 477 0.006599 UNIV. MOUNT
W ITH 2 ENPTY

7-SIOT
--------- - -LAUNCHERS

w- 0.40_

0.30

0O.20-

0 0

-~~ ... ...I. RE E-7 AND E

100 -.=TTTT 7: -:7x 7. .:-
50 - - - --- --- - -7 0- IL-CL~I'i K9~

20-- 40 607010 104

TRUE IRSPED (NOTS



F IGURE E-37
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3500 100.8(MID) 6870 18.0 477 0.006600 EMPTY PlANK

0.50------ - ---- --- --- --A

0.40

- - 0.30 -------

IL 0.20 t ............

.~0.10

- -- ---------- -- 1 O

..... . 0.9 is
0.8

-~0.7~

aa

S400------------- ..

3 50
0 ... .. CURVE GENE.TE FRO.....

20 40 60 60% 1012 4

TRUEE AIRSPEED (KNOTS



F I GURE E-38
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(19) (FS) (FT) (DEC C) (RPM)

3400 100.6(MID) 7790 24.0 477 0.006595 PLANK WITH
2 19-SHOT

Z-I

S0.40

S0.30-

WZ 0.20

S0.10 -

1.0

0.9

0.8 I.

0.7

450-.

S400 -

'a 3 0. ... ...

S250 7 7 -7--

~2O -- -CUVE GENERATED FROM
-. FIGURES E-7 AND E-8

150 ~ M001FIEi FOR DELTA Fe
:OF 4FTZ FROM BASELINE-

100 *EPS EMEPTY-

20 40 60 80 100 120 140
TRUE A IRSPEE (KNOTS)



F IGURE E-39
LEVEL FLIGHT PERFORMANCE

AI+-6G USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB) (FS) (FT) (DEG C) (RPM)

3440 100.7(MID) 7440 20.0 477 0.006601 PLANK WITH 50
CAL &7-SHOT

0450

0.30

S0.20

0104 +4 H
0.9

0.8

---- -- .7

. . .. , t -'.0.6

450 - - - - - - - - - - - - -

400---------------- -47---

'a 50------------- - - --- -- --

w 350-

'- 00- -

~ URYVE GENERATED FROM
S150 -FIGURES E-7 AND E-8

5ODFT2 FOR DELTA Fe
_. ... .... 7K .. .

loo----* EPS EMPTY

20 40 60 s0 100 120 140
TRUE AIRSPEED (KNOTS)



FIGURE E-40
LEVEL FLIGHT PERFORMANCE
AH-6G USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

3440 100.6(MID) 7420 12.5 477 0.006598 PLANK WITH
2 50 CAL

0.40

- 0.30:77-7

k~0.20 -

cnr

w

0.9

0.8
:- 7:777

0.6

450------------

aa

7cC7GNRTEFO
3IGRE .- AN E-8..

aI( O DLAF
... FT BASELINE...

20 40i 607 0 2 4

_*RU AIRSPEE (KNOTS) DFRO



F IGUR E-41
LEVEL FLIGHT PERFORMANCE

AH-60 USA S/N 84-24319

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALT ITUDE SPEED COEFF. COWFI GURAT ION
(Le) (FS) (FT) (DEG C) (RPM)

3380 100.7(UID) 7990 16.5 477 0.006598 LOW RIDER
WITH 3 TROOPS

BOTH SIDES
0.50 - -- I -- - -

0.40

-0.30-

CWO .20

0.10 -

- - -- -- - - -
1 .0z

- -A.: - ---A

O.9

4- 7:t:77. -..Z O8

Qc-0 T.::

00.

4250

00 A:-

FIGRE E-:j~ -

204 08 0 2 4
TREAIRSNERDT(KNOTS)



FIGURE E-42
LEVEL FLIGHT PERFORMANCE
MI-BC USA S/H 84-24319

AVG AVG LONG CC AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT ALTITUDE SPEED COEFF. CONFI GURAT ION
(LB) (FS) (FT) (DEG r~) (RPM)

3790 101 .3(hiID) 8860 14.5 477 0.007599 LOW RIDER
WITH 3 TROOPS

BOTH SIDES

za0.40

0.30 -

O.20-

0.10-

0.9

0.8 CL

0.7

0.6

450--

-77

-200--------
CURVE GENERATED FROM

150.--MODFIED FOR DELTA Fe
OF 23 FT2 FROM BASELINE

100 ~ - .~ ~ EPS EMPTY li~:

50- _ --- -

20 40 60 80 100 120 140
TRUE AIRSPEED (KNOTS)



F IGMR E-43
LEVEL FLIGHT PERFORMANCE
AH-6C USA S/N 84-243 19

AVG AVG LONG CG AVG AVG AVG AVG
GROSS LOCATION DENSITY OAT ROTOR THRUST
WEIGHT LONG LAT ALTITUDE SPEED COEFF. COWFI GURAT ION
(LB9) (FS) (BL) (FT) (DEC C) (RPM)

3180 102.O(MID) 3.1 RT 4600 21.0 477 0.005596 LOW RIDER EMPTY
ON LEFT, WITH 3

_j TROOPS ON RIGHT

-t t j:_ NOTE: AIRCRAFT FLOWN AT APPROXIMATELY ... .
0.0-5 DEC LEFT SIDESLIP TO AVOID 7
0.40 SEVERE WIND BLAST ON PILOT

-0.20-

0.10-

---- ---- ----- --- - -- 1.01

-- 0.9

... ....- - - 0.BoCL

7:_ -,7: -

- .- "T 777

45 4----- ---- :. 7

...... .... .. ...... z j -j ' !r~i

TREE AIRSPATED (KNOTS



FIGURE E-44
AUTOROTAT I ONAL DESCENT PERFORMANCE

AH-6G USA S/N 319

AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR
WEIGHT CG LOCATION ALTITLCE SPEED
(LB) (FS) (FT) (DEG C) (RPM)

2930 100.8(MID) 5880 4.0 410

NOTES: 1. EPS EMPTY CONFIGURATION 9
2. ZERO SIDESLIP TRIM CONDITION

3800

3400

3000

z

=

I-

0 D ANCE AIR
~A2%O&

1400

30 40 50 60 70 80 90 100
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-45
AUTOROTAT I ONAL DESCENT PERFORMANCE

AH-6G USA S/N 319

AVG AVG AVG AVG AVGGROSS LONGITUDINAL DENSITY OAT ROTORWEIGHT CG LOCATION ALTITUDE SPEED(LB) (FS) (FT) (DEG C) (RPM)

3730 100.4(MID) 5400 7.5 409

NOTES: 1. EPS FULL CONFIGURATION
2. ZERO SIDESLIP TRIM CONDITION

3800

3400

OO

2600

220MAXIMUM GLID
,., DISTANCE AIRSPEED

1800

2600

100....

30 so 60 70 so 90 100
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-46
AUTOROTATIONAL DESCENT PERFORMANCE

AH-6G USA S/N 319

AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT CALIBRATED
WEIGHT CG LOCATION ALTITUDE AIRSPEED
(LB) (FS) (FT) (DEG C) (KNOTS)

A 2930 100.8(MID) 5880 4.0 54

NOTES: 1. EPS EMPTY CONFIGURATION
2. CONSTANT AIRSPEED
3. ZERO SIDESLIP TRIM CONDITION

3800 - -- -

340

S2600

2200

1400

400 410 420 430 440 450 460 470 480
ROTOR SPEED (RPM)



FIGURE E-47
AUTOROTAT I ONAL DESCENT PERFORMANCE

AH-6G USA S/N 319

AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT CALIBRATED
WEIGHT CG LOCATION ALTITUDE AIRSPEED
(LB) (FS) (FT) (DEG C) (KNOTS)

3730 IO0.4(MID) 5400 7.5 58

NOTES: 1. EPS FULL CONFIGURATION
2. CONSTANT AIRSPEED
3. ZERO SIDESLIP TRIM CONDITION

3800 - -- - - -r-

3400-

3000

1400

1 0000
400 410 420 430 440 450 480 470 480

ROTOR SPEED (RPM)



FIR. E-46
CONTROL POSITIONS IN TRIMMIED FORWARD FLIGHT

AN-4O USA S/4 04-24319

AVG AVG LONSCe AVG AVO AVG
SYMBOL UOlik LOCAT ION DENSITY OAT MAIN ROTOR COIISATION

la (F3) ALITF (one C) 1
O 3810 101.1 (MID) 364 5.0 477 In EMTY
0 576 101.2 0MD 9140 5.0 477 ps EMTY
4& 340 101.2 (Mie) 7700 7.0 477 Eps EMTY
+ 1040 100.7 (MID~ 6100 11.5 477 IEPTY
* 2740 101.1 wMID 212 5.0 477 In ETT

NOTE: ZEO SIDBLIP TRIM COI)ITION

5

TOTAL COLLECTIVE CONTRO TRAVEL u10.1 INM a

4

TOTAL LODICTUIONAL CONTOLK TRAVL * 6.7 NOE

2

TOTA L0 CoNTRO TRAW in 1.5 nNoI

ijIVT11AlPED(10071



FIGURE E-49
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3110 102.4 (MID) 5600 24.5 477 64

NOTES: 1. EPS EMPTY, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM10

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES6

.1-c.5

D

zoz

2

TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES

6

L&J 5

TOTAL LONGITUDINAL CONTROL TRAVEL = 12.7 INCHES

SHE 7

o05

4
40 50 60 70 80 90 100

CALIBRATED AIRSPEED (KNOTS)



FIGURE E-50

COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY
AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3040 101.6 (MID) 5740 25.0 477 83

NOTES: 1. EPS EMPTY, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM

10

LLJ 0

TOTAL DIRECTIONAL CONTROL TRAVEL 6.8 INCHES

< 4
Z

3

zaoz

TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES

6

.. .... .5
I--LU.. 4

3 ... .. ..

3

TOTAL LONGITUDINAL CONTROL TRAVEL a12.7 INCHES

6070 80 90 100 110 120
CALIBRATED AIRSPEED (KNOTS)



F I GURE E-51
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

2790 101.2 (MID) 6190 25.4 477 100

NOTES: 1. EPS EMPTY, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM

A c 1 0

< 1O

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

55

0b-

TOTAL LATERAL CONTROL TRAVEL =11.5 INC'IES

7 .....

..... .d .. .... .. . . . . .

-a--a

4

3

TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES
1&l 5

2

60 70 80 90 100 110 120
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-52
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N R4-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

2900 101.0 (MID) 8490 19.0 477 64

NOTES: 1. EPS EMPTY, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: 61 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM

10

t;-W 10- tit9t7
TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES5

-i--I

3

.-La.. 2
zor

Z- 0:..-..

1

3- TOTAL LATERAL CONTROL TRAVEL - 11.5 INC-ES

506 7 6 1

C A.... .... ..

3

TOTAL LONTUAL CONTROL TRAVEL 1. INCHES

~0- 5

z--tzi
2

TOTL ONITDCALRATED L AIRSPEE (KNOTS) CHE



FIGURE E-53

COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY
AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

2950 101.0 (MID) 7220 21.7 477 64

NOTES: 1. EPS EMPTY, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM

10

-*--0

'< 2 10

TOTAL DIRECTIONAL CONTROL TRAVEL 6.8 INCHES7

.< 46

TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES

6

0 :O. Li 5
-I aJ

3

TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES

4050 60 70 80 90 100
CAL IBRATED A IRSPEED (KNOTS)

.. ... Ii



FIGURE E-54
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3860 100.3 (MID) 5540 11.9 475 65

NOTES: 1. EPS FULL, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM

0-

u.J 0
mL

< 10

TOTAL DIRECTIONAL CONTROL TRAVEL 6.8 INCHES6

Z-. 4 ..

lx* ..3

zA

S 2

TOTAL LATERAL CNL TRAL 11.5 INCHES

7

6

ui 5

4

TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES

40 50 60 70 80 90 100
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-55
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3810 100.3 (MID) 5410 12.3 476 65

NOTES: 1. EPS FULL, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: 61 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM

10 ---

0
10 ... .

TOTAL DIRECTIONAL CONTROL TRAVEL - 6.8 INCHES

.< 4

IZ -

!

. .7 TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES4

- .. 6

.-..........

9z 4

3

TOTAL LONGITUDINAL CONTROL TRAVEL - 12.7 INCHES

-7 ... I ... .. .. .. .. . .

I.-. 4

--a5 I- '3 4m.

240 50 60 70 80 90 100

CALIBRATED A I RSPEED (KNOTS)

5 I II I I



FIGURE E-56
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3790 100.3 (MID) 5930 10.7 476 64

NOTES: 1. EPS FULL, BALLAST BOX ON
2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM

10

(I- , 0m -- C"

10 IB10

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

.. X .... ... ...

..... 4

- - --- 50 6

TOTAL LATERAL CONTROL TRAVEL 11.5 INCHES

6

5

4

3 ~ .. ... ....--

TOTAL LONGITUDINAL CONTROL TRAVEL *12.1 INCHES
9 --- .. ... ..... . ....L. ....-- --- ---

6......

.. ....5. ....
4... 060......0.1.

CALBRTEDAISPED KNTS



FIGURE E-57
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED a

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3860 100.2 (MID) 5730 23.5 477 65
S

NOTES: 1. PLAI( WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM

10

<2o

1 0

TOTAL DIRECTIONAL CONTROL TRAVEL =6.8 INCHES6

4'-- 5

4I

O-,-.. 3

Z- ir

§' '2
TOTAL LATERAL CONTROL TRAVEL 11.5 INCHES

.... . . .. .. .... ....

- 6

4

TOTAL LONGITUDINAL CONTROL TRAVEL "12.7 INCHES

6 ... .. .. ...
40 50 60 70 80 90 100

CALIBRATED AIRSPEED (KNOTS)



FIGURE E-58

COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY
AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3800 100.2 (MID) 6560 23.0 477 64

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM

10

U 0

lo

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

3

z--a
; 2

a- Hi-

S 0

TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES

- ......

6

*j _ ja

w 5

3
TOTAL LONGITUDINAL CONTROL TRAVEL -12.7 INCHES

42 50 60 70 0 90 100

CAL IBRATED AIRSPEED (KNOTS)



FIGURE E-59
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3780 100.2 (MID) 7090 22.5 477 64

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM

1 liqilif .
10

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

CI- 6

TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES

6

5

11a. 4 .....

3 19-1

TOTAL LONGITUDIAL CONTROL TRAVEL 12.7 INCHE S

7

S 6

40 50 60 70 0 90 1

CALIBRATED AIRSPEED (KNOTS)

. . . . =,......,,i I



FIGURE E-60
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3530 100.8 (MID) 5230 21.0 477 64

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM

10

U0 0

< 10

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

-- 5

0 U

2

TOTAL LATERAL CONTROL TRAVEL= 11.5 INCHES
-7

6

LLL 5

3

TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES

7

4
4050 60 70 80 90 100

CALIBRATED AIRSPEED (KNOTS)

H i . . .. . . . ... . . . .



FIGURE E-61
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3460 100.8 (MID) 6070 21.5 477 94

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL
3. SHADED SYMBOL DENOTES TRIM

10

0-c0

-'010

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

Os-

z--a

oz
02

7 TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHS

6

4-.....4

3

6 TOTAL LONGITUDINAL CONTROL TR L - 12.7 INCHES

4

60 70 80 90 100 110 120

CALIBRATED AIRSPEED (KNOTS)

7 .. ... .. .. . .. .....I.. .



FIGURE E-62
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

WEIGHT CG LOCATION ALIITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3660 101.6 (MID) 7070 23.0 477 64

NOTES: 1. UNIV. MOUNT WiTH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM

10

I-- -- I-41

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

.4c 5z--, :tq 4.1
ocn t-J

4

z

2

TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHES

6

'- I6

"<O:3

-I - 4

u_ 3

40 50 60 70 80 90 100
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-63
COLLECTIVE FIXED STATIC LONGITUDINAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3640 101.6 (MID) 7570 22.5 477 63

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM

10 ttT

W 0
CL~

TOTAL DIRECTIONAL CONTROL TRAVEL =6.8 INCHES

0 4

oz
C)-

S ...

TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHES
7

6

5

Q -: I.

3

TOTAL LONGITUDINAL CONTROL TRAVEL = 12.7 INCHES9

7

6

5
40 50 60 70 80 90 100

CALIBRATED AIRSPEED (KNOTS)



FIGURE E-64
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

2980 101.7(MID) 6160 17.0 477 63

NOTES: 1. EPS EMP
T Y

2. TRIM !.'GHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM

2+'-4,- 20wI. in ir .. I...."

0 -- ...... ..

2

TOTAL LONGITUDINAL CONTROL TRAVEL , 12.7 INCHESzo " 9

TOTAL LATERAL CONTROL TRAVEL 11.5 INCHES

7

I- I

C--- 6 1

3
TOTAL DIRECTIONAL CONTROL TRAVEL -, 6.8 INCHES

6-8

4

2

60 40 20 0 20 40 60
LEFT RI GHT

ANGLE OF SIDESLIP (DEG)



FIGURE E-65
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

2950 101.7(MID) 6180 18.0 477 84

NOTES: 1. EPS EMPTY
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM

20
ow
o-o 0

-j20

TOTAL LONGITUDINAL CONTROL TRAVEL - 12.7 INCHESz of- 9
0 mc U-.......

o .- 

o-. 3

TOTAL .... 5.

7
o.-

5
8 - a c.

833

TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHES

-8

S6
--

204

i • I I I I I I -o l 1 - 1 1 t l

TOTAL DIRECTIONAL CONTROL TRAVEL *6.8 INCHES

6

2 t

60 40 20 0 20 40 60
LEFT RIGHT
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FIGURE E-66
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3770 101.2(MID) 6220 28.0 477 64

NOTES: 1. EPS FULL
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-67
STATIC LATERAL-DIRECTIONAL STABI LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3820 101.2(MID) 6900 26.0 477 64

NOTES: 1. EPS FULL
2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-68
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3820 100.4(MID) 7160 24.0 477 65

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKECT LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-69
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3720 lO0.4(MID) 6020 25.0 477 85

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM

-.,- 20

- 20
TOTAL LONGITUDINAL CONTROL TRAVEL = 12.7 INCHES

3 ...,,

-- 7

TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES
6

_, 5

.cow1.- 3

2

TOTAL DIRECTIONAL CONTROL TRAVEL = 6.8 INCHES

4

a'-z 2

-'0
60 40 20 0 20 40 60
LEFT RI GHT

ANGLE OF SIDESLIP (DEG)



FIGURE E-70
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3610 100.5(MID) 7320 24.0 477 65

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-71
STATIC LATERAL-DIRECTIONAL STAB I LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3640 100.4(MID) 6240 24.5 477 65

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-72
STATIC LATERAL-DIRECTIONAL STAB I LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3190 100.3(MID) 4.2(RT) 6912 23.0 477 63

NOTES: 1. CONFIG 2, RT ASYMM. LOADING
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-73
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3160 101.7(MID) 4.2(RT) 6940 23.8 477 84

NOTES: 1. CONFIG 2, RT ASYMM. LOADING
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-74
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3220 100.3(MID) 4.2(RT) 8200 21.5 477 64

NOTES: 1. CONFIG 2. RT ASYMM. LOADING
2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-75

STATIC LATERAL-DIRECTIONAL STABILITY
AH-60 USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3560 101.2(MID) 4.9(RT) 7830 22.0 477 64

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET
LAUNCHERS, RT ASYMM. LOADING

2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMOL DENOTES TRIM
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FIGURE E-76
STATIC LATERAL-DIRECTIONAL STABI LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3520 101.3(MID) 4.9(RT) 7650 23.2 477 84

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET
LAUNCHERS, RT ASYUM. LOADING

2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM20

__TOTAL LONGITUDINAL CONTROL TRAVEL = 12.7 INCHES
ZO_,,, 9

Z0-J

-- 7

o 5
0W -- La..

TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHES

4

" " 1

....... ...

0

TOTAL DIRECTIONAL CONTROL TRAVEL 1 8.8 INCHES

--8

. o, ... .

o -.1 7

1.-a 4

0_ 0

60 40 20 0 20 40 60
LEFT R IGHT

ANGLE OF SIDESLIP (DEG)



FIGURE E-77
STATIC LATERAL-DIRECTIONAL STABI LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3380 101.4(MID) 4.9(RT) 8870 19.5 477 64

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET
LAUNCHERS, RT ASYMM. LOADING

2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-78
STATIC LATERAL-DIRECTIONAL STABI LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION DENSITY OAT ROTOR CALIBRATED
WEIGHT ALTITUDE SPEED AIRSPEED
(LB) (FS) (BL) (FT) (DEG C) (RPM) (KTS)

3340 100.4(MID) 4.9(RT) 7210 22.0 477 63

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET
LAUNCHERS, RT ASYMM. LOADING

2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM
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F I GURE E-79
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED

(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3410 100.8(MID) 5340 20.3 477 64

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-80

STATIC LATERAL-DIRECTIONAL STABILITY
AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUD!NAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED

(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3360 100.9(MID) 5480 21.5 477 84

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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F I GURE E-81
STATIC LATERAL-DIRECTIONAL STABI LITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3300 100.9(MID) 5740 21.0 477 99

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-82
STATIC LATERAL-DIRECTIONAL STABILITY

AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3600 101.6(UID) 7750 22.0 477 64

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: 59 PSI CLIMB
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-83

STATIC LATERAL-DIRECTIONAL STABILITY
AH-6G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
WEIGHT CG LOCATION ALTITUDE SPEED AIRSPEED
(LB) (FS) (FT) (DEG C) (RPM) (KTS)

3580 101.6(MID) 7990 21.0 477 63

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHER
2. TRIM FLIGHT CONDITION: 1000 FPM DESCENT
3. SHADED SYMBOL DENOTES TRIM
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FIGURE E-84
MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 64 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

o WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
o (LB) (FS) (FT) (DEG C) (RPM)

3020 101.4(MID) 7320 3.0 477 LEFT TURN
3020 101.4(MID) 7120 3.5 477 RIGHT TURN

NOTES: 1. EPS EMPTY CONFIGURATION
2. SHADED SYMBOL DENOTES TRIM
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FIGURE E-85

MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 83 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

o WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (rs) (FT) (DEG C) (RPM)

2960 1'tS(5MID) 7040 3.5 477 LEFT TURN
2920 101.4(MID) 7240 3.5 477 RIGHT TURN

NOTES: 1. EPS EMPTY CONIIGURATION
2. SHADED SYMBOL DENOTES TRIM
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FIGURE E-86
MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 102 KCAS

SYMBOL AVG AVG AVG AVG AVGGROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT
4 WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (FS) (FT) (DEG C) (RPM)

2880 101.5(MID) 7620 4.0 477 LEFT TURN
2860 101.6(MID) 8300 2.0 477 RIGHT TURN

NOTES: 1. EPS EMPTY CONFIGURATION
2. SHADED SYMBOL DENOTES TRIM
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FIGURE E-87

MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 65 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

o WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (FS) (FT) (DEG C) (RPM)

3700 100.4(MID) 6190 10.0 477 LEFT TURN
3660 100.4(MID) 5990 10.5 477 RIGHT TURN

NOTES: 1. EPS FULL CONFIGURATION
2. SHADED SYMBOL DENOTES TRIM
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FIGURE E-88
MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 64 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

4 WEIGHT CG LOCATION ALTITUDE SPEED CONDITION

0 (LB) (rS) (FT) (DEG C) (RPM)

3740 100.3MIDJ 5610 12.0 477 PULL-UP
3720 100.3(MID) 5470 12.0 477 PUSHOVER

NOTES: 1. EPS FULL CONFIGURATION
2. SHADED SYMBOL DENOTES TRIM
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FIGURE E-89
MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 64 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

o WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
o (LB) (FS) (FT) (DEG C) (RPM)

3700 100.2(MID) 7180 22.0 477 LEFT TURN
3660 100.2(MID) 7300 22.0 477 RIGHT TURN

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. SHADED SYMBOL DENOTES TRIM
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FIGURE E-90

MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 64 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

c WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (FS) (FT) (DEG C) (RPM)

3840 100.3(MID 6420 27.0 477 PULL-UP
3800 100.4(MID) 6270 27.0 477 PUSHOVER

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. SHADED SYMBOL DENOTES TRIM

TOTAL LONGITUDINAL CONTROL TRAVEL = 12.7 INCHES
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FIGURE E-91
MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 64 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT
W WEIGHT CG LOCATION ALTITUDE SPEED CONDITION

0 (LB) (FS) (FT) (DEG C) (RPM)

3260 100.9 (MID) 7730 17.5 477 LEFT TURN
3240 11.0(MID) 7980 16.0 477 RIGHT TURN

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. SHADED SYMBOL DENOTES TRIM

TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHES
6

.. .. . .. ... . . ..

- 5

-flt3=

TOTAL LONGITUDINAL CONTROL TRAVEL :12.7 INCE
*CO a4

ma-

0.8 1.0 1.2 1.4 1. 2 1.8 2.0

LOAD FACTOR

8



FIGURE E-92

MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 67 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

0 WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (FS) (FT) (DEG C) (RPM)

3540 101 .7(MID) 6240 25.0 477 PULL-UP
3520 101.7(MID) 6100 25.0 477 PUSHOVER

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. SHADED SYMBOL DENOTES TRIM

TOTAL LONGITUDINAL CONTROL TRAVEL = 12.7 INCHES
10

< 9

8

7

jF

9 R 23

2

0 1

0
-0.2 0.2 0.6 1.0 1.4 1.8 2.2

LOAD FACTOR



FIGURE E-93
MANEUVERING STABILITY
AH-6G USA S/N 84-24319

TRIM AIRSPEED = 83 KCAS

SYMBOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

o WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (rS) (FT) (DEG C) (RPM)

5480 100.9 (MID) 8000 25.0 477 LEFT TURN
3490 101.O(MID) 8480 22.0 477 RIGHT TURN

NOTES: 1. UNIV. MOUNT WITH TWO 19-SNOT ROCKET LAUNCHERS
2. SHADED SYMBOL DENOTES TRIM

TOTAL LATERAL CONTROL TRAVEL = 11.5 INCHES
6

-- 6

401a4

TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES

2
0.8 1.0 1.2 1.4 1.6 1.8 2.o

LOAD FACTOR

to. 4 I I



F I GURE E-94
MANEUVERING STABILITY
AH-6 USA S/N 84-24319

TRIM AIRSPEED = 84 KCAS

SYMOL AVG AVG AVG AVG AVG
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

0 WEIGHT CG LOCATION ALTITUDE SPEED CONDITION
0 (LB) (FS) (FT) (DEG C) (RPM)

3370 101.8 MIDJ 7500 25.0 477 PULL-UP
3300 101.8(MID) 7510 26.5 477 PUSHOVER

NOTES: 1. UNIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNICHERS
2. SHADED SYMBOL DENOTES TRIM

TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES
10

S9

8

7

4
-J5z

. 3

2

-0.2 0.2 0.6 1.0 1.4 1.8 2.2

LOAD FACTOR
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FIGUM E-110
LONGITUDINAL CONTWOLLAII LITY

MI-G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
m LONGITUDINAL DNSITY OAT ROTOR CALIBRATED

I C OCTION ALTITUDE (SGC) AIRSPE DLB)FS) (On)-- (Mac) In ON'(-KTS

2860 101.5(UID) 6200 10.0 477 65

NOTES: 1. EPS EMPTY
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

0.00

130

5 0

Et 50

10

r;" 2 1

e;IL I E'
!.4e- 1111 , ,

tltt -L

1 2 20.am

4 3 2 1 a 1 2 3 4
F oLOWIMINA L0 L DIULACDOT PFUN IN (IMND)



FIGUM E-111
LONGITUINAL CONTROLLABILITY

uN4G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
rOSS LONGITUDINAL ODESITY OAT ROTOR CALIBRATED

I T CC LOCATION ALTITLIE (*M C I AISLB) FS) (ftF (DEC C) fR-M A'€TTS

290 1o1.5(UID) 6290 10.0 477 85

NOTES: 1. EPS EMPTY
2. TRIM FLIGHT CONDITION: LEVL FLIGHT

3 1.00

0.50

0.00 -- -14. 1314 16 IL 1111

10

110 - - " - - -"-- --

a i

Ig

44 3 2 1 0 1 2 3 4
MLNITWIIW- MR! DIVLACOM PRE VIM (I )



FIGURE E-112
LONGITUDINAL CONTROLLABILITY

AWN USA S/N 64-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITWINAL DENSITY OAT ROTOR CALIBRATEDI IGHT CC tOCTION ALTI TUDE A

~LB) FS) (F) (DEC C) TRAEI A1 7 DS

2780 101.7(MID) 6170 11.0 477 102

NOTES: 1. EPS EMPTY
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

1.00

50

20

20

24O

4 . 2 1 - 2 3 4

F. L=I=*7L 0 in' OA W 'M 0) Al)

ISIUS UIL 1 11 PSThMCgO



FICLM E-113
LONGITUDINAL CONTROLLABILITY

W-W USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

CG04 co OCATION ALTITSPEED AIRSPFD
)FS)(FT) (DEC C) ( A(

3680 100.4(MID) 7630 29.0 477 63

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNMERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

0.50
0.(0

50

-il

0 _

1o

10 [ - m l

1 *0 1 1 I I I I I

nT

0N0L3

Z 2 4O.4

4 ,3 2 1 a 1 2 3 4
FM iLMiIWIVL W DIWLA W F I MIV (IIMNE)



FIGI E-114
LONGITUDINAL CONTROLLABILITY

N USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

IGHT 00 CTO ALT I TLIE M A
ILs) FS) (FT) (C C) ('EE- A(I7 TSE

3270 101.9(MID) 6810 16.0 477 64

NOTES: 1. UNIV. MOLNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVL FLIGHT

'

Zo g10 ;1.0. . . . . . . . . . . . . . .

" 0.00

4 3 2 1 a 1 2 3
Is I l mlNA 11 FOM IN01 M)

zIzl Il



FIGURE E-115
LONGITUDINAL CONTROLLABILITY

A4-G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

IO CG OCjATION ALTITUDE AIRS~f
FS)(FT) (DC C)

3080 102.4(MID) 6940 17.0 477 84

NOTES: 1. UNIV. MOtNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

F60.00

130o

- 100m

o .
EL I I 1I Ii

Ice

l 10---0 1-------- -F- ---- - I I I- I

I4--I- m=- I I I I IT I I T -

20

4~m1iziLz0 ±rr
no1. 1MTIA A211111 1 VTM N ( ) A



FIGJIR E-116
LATERAL CONTROLLASILITY
AH-OG USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITLDINAL DENSITY OAT ROTOR CALIBRATED

IGW CG OCATION ALT ITUDE SED ARP~( (' T) (DEG C) fPEM AI7STPE

2990 101.4(MID) 5970 11.0 477 65

NOTES: 1. EPS EIPTY
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

WI~j 0.0r4 c l m Q-pI oI c3L
2W.

0.0

0o_ we50-----------

10

~20 i l

1im1 -

30 . -1-J.-L- I 1101004 11

40

IJ 5. f{I i

4 3 2 1 1 2 3 4LEFT LM mI ILO W NM(O) RIGHT



FIGURE E-117
LATERAL CONTROLLABILITY
AH,-W USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

I T CC LOCATION ALTITUDE 92EED Al(L)FS) (FT) (DEG (RPM A (TR

3020 101.4(MID) 500 10.4 477 85

NOTES: 1. EPS IMTY
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

0.50 -

150

100 -- -

30 -

so

150

Ii20~ 
1~i

10t1

vera, 0.50• .
0.00 1 oL o I Lt! I II k..l L I- o

0

4 1 2 1 0 1 2 3 4

LADAL MN L. bIPL IT IE IRIM (Inis)



FIGURE E-118
LATERAL CONTROLLABI LI TY
N4.4 USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED
VEIGHT Or 6 IN ATITUDE EM A

(LB) F)""(FT) (MEGC) (AFM AIKSPEy

2840 101.6(MID) 6230 11.0 477 103

NOTES: 1. EPS EMPTY
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

r- 0.00 1 14 a-I I I(i o

n:o

10-
oD

100

c a,.

El i

0 0 
l

I 
FT

0.00

LAIM m m bigu=11P n IR I n11 (110)



FIGURE E-11
LATERAL CONTROLLABILITY
AH-G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED

I CCOCTION AL. (TI  ( SP)ED Al..E

3600 100.4(MID) 7640 29.0 477 64

NOTES: 1. PLANK WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

WIN I0.00

1w

550-

1so

150-

,or -o

01

4 3 2 2 1 4
4 3 2 2 3LUT A1MU 09 !111 DILAO I MIN (Inm )



FIGURE E-120
LATERAL CONTROLLABI LITY
A-GO USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGI T 1I NAL DEISITY OAT ROTOR CALIBRATED

IGHfT C OCATION ALTITUDE S1m AIRSPE
LB) FS) ~(VT) (DEG C) RPM (KS

3010 102.7(MID) 3650 21.5 477 0

NOTES: 1. UNIV. MOUNTS WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT CONDITION: HOVER

-.0 1 11± T I1211 0.50

wj~ml 1n 113 0 ol I ~ 1 m0#3
0.00

100- -

wv -

10 - - [IlL

nzo

10 - I'I

1.00r

0.00

aK .- 1-

LUT ~LAMIU CWWmL 01 ACO I 111111 (INMQ) RIH



FIQ E-12i
LATERAL CONTROLLABILITY
AM-G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR CAL IRATED
7IGT CC OCATION ALTI (DEC C) T A

FS) AFT) c (ITE

3350 101.8(MID) 6660 16.0 477 64

NOTES: 1. UNIV. MOUINT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. TRIM FLIGHT COIITION: LEVEL FLIGHT

1 00--

0:"

_ o~oW ftl_ _ __,

0.00

;=0

10 --- I

a

-LA- ,o L.,~ .Li...
lol0.00

4 3 2 1 0 1 2 3 4
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FIGLRE E-122
LATERAL CONTROLLABILITY
A-G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DEiSITY OAT ROTOR CALIBRATED

IGH CI OCATION ALTITE SPEED AlE
FS) (T) (DEC C) ( AT

3180 102.0(MID) 6880 16.5 477 84

NOTES: 1. UNIV. MOUNT WIlT TH O 19.-SHOT ROCIET LAUNJCHERS
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

.00---- --- -- - r - -[

n2o

150

100

im
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0

40
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0.00- --
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40 IE~i

4 3 2 1 0 1 2 3 4
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FIGURE E-123
LATERAL CONTROLLABILITY

AN-OG USA S/N 64-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION OENSI TY OAT ROTOR CALIBRATED
IGL8) (FS) (BL) ALT I TUE (E 9E AI

ILB) (FS) (BL) (FT) TROYG C)TS

3460 101.3(MID) 4.9(LT) 6780 25.0 477 64

NOTES: 1. LNIV. MOUNT WITH TWO 19-SHOT ROCKET LAULCHERS, RT ASyIA. LOADING
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

00 --- --o lo on

9 2W

150

i0o

,o
50 - -
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on r r

10
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FIGURE E-124
LATERAL CONTROLLABILITY

A1-G USA S/N 64-24319

AVG AVG AVG AVG AVG TRIM
GROSS CG LOCATION ONSITY OAT ROTOR CALIBRATED

(S (B) ALT ITUE AIRSPEF
B) (S (B) (FT) (DEG C) AIRW5 -(KSET

3070 100.4(UID) 4.2(RT) 7020 23.5 477 64

NOTES: 1. ASYMM. COFIG. 2
2. TRIM FLIGHT CONDITION: LEVEL FLIGHT

1.00

0.k iE 1-E1 1 41 17 H 1z
2o0
150--------------------

1-

rs20 -- 7 J T 1

!I ..--- ,,.

0.00

WSO

l l I I I

4 3 2 1 0 1 2 3 4
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FIGUE E-125
LATERAL CONTROLLABILITY
AH4G USA S/N 84-24319

AVG AVG AVG AVG AVG TRIM
rC LOCATION DENSITY OAT ROTOR CALIBRATED
IG) (US (8) ALTIT sp A

Le) (FS) (61.) (UT) (DEG C) TM (K

3050 100.4(MID) 4.2(RT) 6420 25.0 477 83
NOTES: 1. ASYMM. CONFIG. 22. TRIM FLIGHT CONDITION: LEVEL FLIGHT

U *so

Nso

150

S10--------

------------

I 4 1 2 1 0 t 2! 3 4
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FIGURE E-126
CONTROL POSITIONS AT VARIOUS RELATIVE WINO AZIMUTHS

AHN-G UISA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR TRUE HEIGHT
GHT CG OAION ALV11unC (DECC) AICY (FT

2930 101.4(MID) 2400 13.0 476 5 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINiES D ENO TE CONTROL AND AIRCRAFT EXCURSIONS
4. CRUM1 PACE VEHICLE USED TO DETEMINE AIRCRAFT TRU.E

-~ 0

~ 10
TOTAL COLLECTIVE CONTROL TRAVEL *10.1 INCHES

TOTAL DIRECTIONAL CONTROL TRAVEL *6.8 INCHES

TOAaAEA OTO RVL*1. ~E

TOTAL LANTEA W L CTRAVL TRVL1. INCES

10s

0 0 6 0 10 10 10 21 4 7 0 3 3
I4 IH CCIO IRGTTIIV U ALIO IlTIAUM

LeAIV 2IOAIJH(C G RMM



FIGURE E-127
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AH-GG USA SIN 84-24319
AVG AVG AVG AVG AVG AVG SKID

G~sq LONGITUIN~IAL DENSITY OAT ROTOR TRUE HEIGHT
I GHT CC LOCATION ALTIT"C (SEWCIMEE AIRW ED

2920 101 .5(MID) 2420 13.0 476 10 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND) PACE VEHICLE USED TO DETERIN~E AIRCRAFT TRUE

10

0

TOTAL COLLECTIVE CONTROL TRAVEL *10.1 INCHES

4

TOTAL LATECAL ONOL OTRLAVE L 11.51INCHS

41 4
TOTAL LATNRATWCNL COTROVL TRV112.7 INCHES

100 0 2 1 0 8 21 2 0 7 3 0 3 3

I4 IH CDIOIRGTTIII ILTTIII ETIAUI
zEATV 2~DAII~ DGESFO OE



CONTROL POSITIONS AT VARIOUS RELATIVE WINDV AZIMUTHS
Aki-G USA S/N 84-24310

AVG AVG AVG AVG AVG AVG SKID
GROSS LONGITUDINAL DENSITY OAT ROTOR TRUE HEIGHT
WEIGHT CG LOCAT ION ALTITUDE SPEEDE
(La) (FS) (FT) (DEG C) (R4 (ry)(T

2920 101.5(MID) 2400 12.5 476 15 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERMINE AIRCRAFT TRUE

0

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INME

S6

4

TOTAL DIECTINAL CONTROL TRAVEL * 1.7 INHES

0a 0 6 0 10 10 10 21 4 7 0 3 8
I IH6011)IRGTTIVN ETTIII ETIAII

4LTV lOAIIT DGESFO OE



FIGURE E-129
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

All-S USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR TRUE HEIGHTWIGHT CG LOCAT ION ALTITUDE sm AlR~E
(LB) (FS) (FT) (DEG C) (ROM1 (KT) (FT)
2910 101.5(1Db) 2420 13.0 476 20 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND) AIRCRAFT EXCURSIONS
4. GROLI PACE VEHICLE USED TO DETRINE AIRCRAFT TRU.E

AIRSPEEDA

-j 0 0

1.0.

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

8 TOTAL DIRCTIONAL CONTROL TRAVEL a 6.8 INCHES

6

~ 4

TOTAL LATRANONTTOL COTROVL TR1L12. INCES

1~0  60 0 2 1 0 02 0 4 2 0 0 3 0 0

I IH6CDIO IRGTTIUN E ALIC IlTIAII
4LTV ~l ZW~ CGSFO OE



F I R E-130
CONTROL POSITIONS AT VARIOUS RELATIVE WID AZIMUTHS

AH-6G USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR TRUE WEIGHTUIGHT CG OCATI ON ALTITUDJE AI ED
TOF)(FT) (DEG C) f(i4 -(rT (FT)

2910 1O1.5(UID) 2440 14.0 476 25 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES [ENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. CROUND PACE VE}4ICLE USED TO DETERIN~E AIRCRAFT TRUE

AlRWE

10

0

~ 10

TOTAL COLLECTIVE CONTROL TRAVEL *10.1 INCHES

Up 4

TOTAL DIRECTIONAL CONTROL TRAVEL - 6.8 INOlES

8

TOTAL LATERAL CONTROL TRAVEL -11.5 INCHES

6

4' 0 3 6 0 ~ 10 10 1 4 7 0 3 6
I2 IH CDI)IRGTTIIt)IlTTIUN ETIAWF

0EAIEWN ZW~ DGESFO OE



FIGURE E-131
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AH4-EG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR TRIE HEIGHT
IIGHT CG LOCATION ALTITUD~E AIRSPEED
(LB) (FS) (FT) (DEG C) (Wi)1 (KT) (PT)

2900 101.5(MID) 2450 14.0 478 30 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERINIE AIRCRAFT TRUE

A IRSPEED

10
0-~

10

0 --- ------

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

S 5
4

TOTAL DIRECTIONAL CONTROL TRAVEL - 6.8 INCHES

-'i 6

4

~d2

TOTAL LATERAL CONTROL TRAVEL -11.5 INCHES
S10

12 TOTAL LONGITUDINAL CONTROL TRAVEL *12.7 INME

40 30 G0 -0120- 150 180 210 240 270 300 330 300
I RIGHT HEADWIND I RIGHT TAILVIND I LEFT TAILIII I LEFT HEADVIND I

RELATIVE WIND AZIMUTH (DEGREES FROM NOSE)



FIGURE E-132
LOW SPEED FORWARD AND REARWARD FL IGHT

AH-G LISA S/N 84-24319
AVG AVG AVG AVG AVG SKID
GROSS LONGITUD)INAL DENSITY OAT ROTOR HEIGHIT
#EIGHT CG OCATION ALT I TIXESPE
(L9 FS) (FT) (DEG C) (W(FT)

2960 1OI.4(MID) 233 13.0 476 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERMdINE AIRCRAFT TRI.E

AlIRSPEED

10

0

0

~ 10
TOTAL COLLECTIVE CONTROL TRAWEL - 10.1 NOES

S 5
4

TOTAL DIRECTIONAL CONTROL TRAVEL -6.8 NOES
8

4

2

TOTAL LATERAL CONTROL TRAVEL -11.5 INOE
~10

6

Aj 4

~~2

~ 10

REAWAR TRE30NOS FORWARD



FIUR E-133
LOW SPEED LEFT AND RIGHT SIDEWAFKO FLIGHT

AH-OG USA S/N 84-24319
AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR HEIGHT
I IGHT CG LOCATION ALTITUDE SPM

(LB) (FS) (FT) (DEG C) (EU-M) (FT)

2890 101 .5(UID) 2450 13.0 476 10

NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND0 PAE VEHICLE USED TO DETRINE AIRCRAFT TRUE

AlIRSPEED

10

0

~ 10

TOTAL COLLECTIVE CONTROL TRAVEL *10.1 INCHES

4

TO7AL DIRECTIONAL CONTROL TRAVEL -6.8 INCHES

a

4

2

TOTAL LATERAL CONTROL TRAVEL *11.5 INCHES
S10

6

--- --- ---. .. ..

12 TOTAL LONGITUDINAL CONTROL TRAVEL -12.7 INCHES

4P 10

4 34 0 2 10 0 10 2D 30 40
LEFT TW.E A~ (KNOTS) RIGHT



F I GLM E- 134
LO. PEE 45 AND 225 AZIMUTH FLIGHT

AM-6G USA S/N 84-24319AVG AVG AVG AVG AVG SKID*GROSS LONGITUDINAL DENSITY OAT ROTOR HEIGHT'
I~GHT CC OCATION ALTITUDE (T

LB) FS) (FT) (DEC C) RM5 (T

2940 101.4(1110) 2380 13.0 476 10

* NOTES: 1. EPS EMPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERMiINE AIRCRAFT TRUE

AlIR~E

10

-~ 0

~ 10

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCES

TOTAL DIRECTIONAL CONTROL TRAVEL -6.6 INCHES

4

2

Ut 0
TOTAL LATERAL CONTROL TRAVEL a11.5 INCHES

~10

6

12 TOTAL LONGITUDINAL CONTRL TRAVEL *12.7 INCIE

10

40~

225 TU ISED(NT)4



FIGUR E-135
LOW SPEED 315 AND) 135 AZIMUTH FLIGHT

AH-OG USA S/tI 84-24319
AVG AVG AVG AVG AV3 SKI
GROSS LONGITUINAL DENSITY OAT ROTOR HEIGHT

IIGHT CCGLOCATION ALTITUDE SE
LB) zg-)(FT) (DECGC) W(T

2870 101 .5(MID) 2530 14.0 476 10

NOTES: i. EPSDEPTY
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL INES D ENO TE CONTROL AND AIRCRAFT EXCURSIONS
4. MROUND PACE VEHICLE USED TO DETERIN~E AIRCRAFT TRWE

10

I- I

a1

TOTAL COLLECTIVE CONTROL TRAVEL *10.1 ICES

4

TOTAL DIRECTIONAL CONTROL TRAVEL - 6.8 INCHES

J asJ 6

4

Og2

TOTAL LATEIIAL CONTRIOL TRAVEL -11.5 INCHM

-0
TOTAL LONGITUDINAL CONTROL TRAVEL u12.7 INCHES

je 12

-i 10

6

40 30 20 10 0 10 20 30 40
135 TRUE AIlPE (KNOTS) 315



FIGLRE E-136
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AN-GG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID
GROSS LONGITUDINAL DENSITY OAT ROTOR TRUE WCIGHT

I WGIQT CC OCATION ALTI TUDE sm A I RSED
L)F)(FT) (DEC C) ffM5 (T- (PT)

3250 102.O(MID) 2950 17.5 477 5 10

NOTES: 1. UN41V. MUNIJT WITH TWO 19-SHOT ROCKET LAUNHERS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERINIE AIRCRAFT TRUE

~ t Al

3006 11006012070030
TOIGTA ICOLLECTIV CRI TAEL I 10.1 TILCHESE IADII

7LTWIl ZMTH( ~ RMME



F I CUR E- 137
CONTROL POSITIONS AT VARIOUS RELATIVE VIND AZIMUJTHS

AN-G LISA S/N 84-24310
AVG AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR TRUE HEIGHT
IT CC OCATI ON ALTITEE (DEC C) AIRSED (FT

3250 102.O(MID) 2950 17.5 477 10 10

NOTES: 1. UNIV. MUNJT WITH TWO 19-SHOT ROCKET LAUN4CHERS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL ANl) AIRCRAFT EXCURSIONS
4. DROM PACE VEHICLE USED TO DETERMIINE AIRCRAFT TRUE 4

A IRSPEED

Ac 10

TOTAL COLECTIVAL CONTROL TRAVEL 1.7 INHES

TOTL DREATIVEA COTRL AVJE~ FRO8 NOCHE)



F C U -138
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

Ak4-aG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

*GROSS LONGITUDINAL DENSITY OAT ROTOR TRU.E HEIGHT
WEIGHT CG LOCATION ALTITUDE AlRPF
(LB) (FS) (FT) (DEG C) t~ '(-5 (FT)

3240 102.O(MID) 2980 17.5 477 15 10

NOTES: 1. UN4IV. MOUN4T WITH TWO 19-SHOT ROCKET LAUNCHERS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES OIENOTE CONTROL kM AIRCRAFT EXCURSIONS
4. GROUND0 PACE VEHICLE USED TO DETERMINE AIRCRAFT TRUE

0.0

TOTAL COLLECTIVE CONTROL TRAWEL - 10.1 INME

TOTAL DIRCTIONAL CONTROL TRAVEL *6.6 INOE

8

4

2

0 -- - --- -------- ---

TOTAL LATERAL CONTROL TRAVEL -11.5 INOES
S10

6

TOTAL LONGITWINAL CONTROL TRAVEL m12.7 INOES

0 30 60 00 120 150 160 210 240 270 300 330 380
I RIGHT HEADU1INO I RIGHT TAILWIND I LEFT TAILWIND I LEFT ICADVINt I

WI AlIVIE SIND AZIMUTH (DEWEES FROM NOSE)



F I GUR E- 132
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AH-OG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS LONGITUDVINAL DENSITY OAT ROTOR TRU.E WCIGHT
IHT CG OCATI ON ALTITE ( )~E~ Al~E

3240 102.O(MID) 2980 17.0 477 20 10

NOTES: 1. UI4V. MOWl WITH TWO 19-SHOT ROCKET LAUNCHERS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETRINE AIRCRAFT TRUE

~10 .......

10

q: 0
2 10

TOTAL CLLNEITIVAL CONTROL TRAVEL - 1.7 INDIE
aj a

07 0 6 0 10 10 10 21 4 7 0 3 9
I IH CDII IH AL6O ETTIUI)ILF 051

5EAIE31 ZMT DGESFO OE



FIGLIE E-140
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AN-OG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID
GROSS LONG~ITUDINAL DENSITY OAT ROTOR TRUE HEIGHTIGHT CC OCATICN ALTITUE AIRSPME

B)F)(FT) (DEC C) fR-) 'KT- (FT)

3240 102.O(UID) 2980 17.0 477 25 10

NOTES: 1. UN4IV. MOUNT WITH TWO 19-SHOT ROCKCET LAUNCRS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GUMI PACE VEHICLE USED TO DETEMINE AIRCRAFT TRUE

A IRSPEED

10

isg "l

10

TOTAL COLLECTIVE CONTROL TRAVEL - 10.1 INCHES

TOTAL DIRCTIONAL COMMRO TRAVEL a .8 INCHES

SE

TOTAL LAGTRA CNTL GOTRO.RAVEL 112.7 CES

10

I2 RIOTA LONITUDINA RIGHTR TAIUO I 12.T TILUNM E FA

RLATIVEWIND1 AZIMUTH (DEWE FROM NOSE)



FIGURE E-141
CONTROL POSITIONS AT VARIOUS RELATIVE WINO AZIMUTHS

AH-GG UISA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GOS LONGITWINAL DENSITY OAT ROTOR TRLE HEIGHT
I C OCATION ALTIT~ DCC AIR D (M T

323= 102.O(IdID) 2960 17.0 477 30 10

NOTES: 1. UNIV. MOWN WITH TWO 19-SHOT ROCKET LAUNCHR
2. WINDS LESS THAN 3 KNIOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. CR011 PAE VEHICLE USED TO DETERMINE AIRCRAFT TRE

AlI9'E

10

0

~ 10

'10

IL

TOTAL COLENCTINL CONTROL TRAVEL a 1.7 INES

79

TOALDREATINA CNOL AEL (DEGINES O E



FIGURE E-142
LOW SPEED FORWARD AND REARWARD FLIGHT

AHl-O USA S/N 84-24319
AVG AVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENSITY OAT ROTOR HEIGHT
UI GT CG OCATION ALT I TPEED

L)F)(FT) (DEC C) (mm (T)

3300 101 .9(MID) 2800 17.0 477 10

NOTES: i. UNIVl. MOLINT WITH TWO 19-SHOT ROCKET LAUNCES
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINIES DENOTE CONTROL ANDC AIRCRAFT DXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERINE AIRCRAFT TRUE

AlI~E

10

~i 0

10

0 1

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCIES

7

a

TOTAL DIRCTIONAL CONTROL TRAVEL -6.6 INCHES

4

2

TOTAL LATERAL CONRO TRAVEL *11.5 INCHES
10

6

4

z2

12 TOTAL LONGITUDINAL CONTROL TRVEL a12.7 INCHES

6
40 30 2o 10 20 30 40
11E mTRUE AINSPEE (KNIOTS) FORWAAO



FIGURE E-143
LOW SPEED LEFT AND RIGHT SIDEWARD FLIGHT

AH-G6G USA S/N 84-24319
AGAVG AVG AVG AVG SKID

GROSS LONGITUDINAL DENS ITY OAT ROTOR HEIGHT
GHT CG OCAT ION ALTITUDE (E )(T

3230 101 .9(MID) 2980 17.0 477 10

NOTES: 1. UN4IV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCHERS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL ANDO AIRCRAFT EXCURSIONS
4. GROUD PACE VEHICLE USED TO DETERINIE AIRCRAFT TRUE

AlI RISEED

-~ 10

0

~ 10

0.0

4c 2 jo 
......----TOTAL COLLECTIVE CONTROL TRAVEL - 10.1 INCHES

7

6

TOTAL DIRCTIONAL CONTROL TRAVEL a6.8 INCHES

n-Joe

4

2
0 ... .. ....... ....

TOTAL LATERAL CONTROL TRAVEL -11.5 INCHES
S10

12 TOTAL LONGITUDINAL CONTROL TRAVEL -12.7 INCHES
A21

4 0 30 20 10 o 10 20 30 40
LEFT TREAlRPE (IDTS) RIGHT



F I GRE E- 144
LOW SPEED 45 AND) 225 AZILTH FLIGHT

AH.-GG USA S/N 84-24519
AVG AVG AVG AVG AVG SKID
GROSS LONGITUDlINAL DENSITY OAT ROTOR HEIGHT

!~GHT CG LOCATION ALTITUDE SPEED
B) (FS) (FT) (DEG C) (W(T

3260 1O1.g(MID) 2950 16.5 477 10

NOTES: 1. UNIV. MOLIJT WITI- TWO 19-SHOT ROCKEtT LAUNCHERS
2. WINDS LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCLRSIONS
4. CROLM PACE VEHICLE USED TO DETVN~IME AIRCRAFT TRUE

AI RSPEED

0

~ 10

~10

0

~ 10
TOTAL COLLECTIVE CONTROL TRAVEL *10.1 INME

S 7
6

TOTAL DIRCTINAL CONTROL TRAVEL - 6.6 INME

4

2

TOTAL LATERAL CONTROL TRAVEL a11.5 INCHES~10

4

~~2

4 0 30 20 1 030 40
225 TU l (NT)4



FIGURE E-145
LOW SPEE 315 AND 1.35 AZIMUITH FLIGHT

A24-G USA S/N 84-24319
AVG AVG AVG AVG AVG SKID
GROSS LONGITUDINAL DENSITY OAT ROTOR HIGHT
WIH CG LOCATION4 ALTITUDE

IL) (FS) (FT) (DEC C) TRA (FT)

3180 102. 1( I D) 3090 19.0 477 10

NOTES: 1. UNIIV. MOUNT WITH TWO 19-SHOT ROCKET LAUNCRS
2. WINDS6 LESS THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. CROUND PACE VEHICLE USED 7O DETEMINE AIRCRAFT 'TRU.E

Al EE

0
~ JwO

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

t 7

a TOTAL DIRCTION4AL CONTROL TRAVEL a6.8 INCHES

4

2
do & t O 0.............. .........

1. 0 TOTAL LATERAL CONTROL TRAVEL - 11.5 INCHES

~ 0

12 TOTAL LONGITUDINAL CONTROL TRAVEL *12.7 INCHES

10

13 TREA00PM (NOS 315



FIGURE E-146
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

MI-GG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS CC LOCATION DENSITY OAT ROTOR TRUE HEIGHT
GHT ON LAT ALTITUDE SPEED AIJ

La ) (81.) (FT) (DEG C) (ww '(K75 (FT)
3100 100.8(UID) -4.1(LT) 3820 25.5 477 5 10

NOTES: i. CONFIG. 2 LEFT ASYWM.
2. WINDS LES THAN 3 KNOTS
3. VERTICAL LIN.ES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROLII PACE VEHICLE USED TO DETEMINE AIRCRAFT TRUE

Al ~E

~ 10

TOTA L .EA C. TRl .. AV. . 11.5...
t 12

TOTAL COLECGTINAL CONTROL TRAVEL 1.7 ICES

17

a

6 S 2 4 7

I4 IH EDIO IRGTTIUI ETTiUI ETIAWN



FIGURE E-147
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AH-EG USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID0

GOS CG LOCATION DNSITY OAT ROTOR TRUE HEIQ4T
IH (LA) ALT I T~E (DfC AIRSI D M T

TO S (1.) FTJ (DEGC) ROPM1 (KT5- (FT

3100 100.8(UID) -4.1(LT) 3820 25.5 477 10 10

NOTES: 1. CONFIG 2 LEFT ASYIIJ.
2. WINDS LESg THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROLND PAE VEHICLE USED TO DETERMINE AIRCRAFT TRUE

10

10

~ 10

10

TOTAL COLENCTIVAE CONTROL TRAVEL 1.7 INES

0a 0 6 0 1 5 8 1 4 7 0 3 8
IBIHigDIOI IH ALI4 ILF ALIO I ETIAWI

7LTV IOA~JH 0~SFO OE



F I GLRE E- 148
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AN+-G USA S/N 84-24310
AVG AVG AVG AVG AVG AVG SI

CaOm CG LOCATION DENSITY OAT ROTOR TRUE HEIGHT
WEIGHT LONG LAT ALTITUDE Al(

3100 100.6(MIO) -4.1(LT) 3820 25.5 477 15 10

NOTES: 1. COWFIG 2 LEFT ASYIM.
2. WINDS LESt THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROUND PACE VEHICLE USED TO DETERINEI AIRCRAFT TRUE

AlRWE

10

0 l

10 8

7

TOTAL DIRCTIONAL CONTROL TRAVEL -6.6 INOIC
a

- --- -- -- --- - ----- --

4

2

TOTAL LATERAL CONTROL TRAVEL *11.5 INOS
S12

10

41 4
12 TOTAL L0N6hTWINAL CONTROL TRAVEL -12.7 It10U

10

0 30 80 00 120 150 180 210 240 270 300 330 380
I RIGHT I.EADWIND I RIGHT TAILWIND I LEFT TAILWIND I LEFT HEADWIN I

RLATIVE WIND AZIMLITH (EGS FROM NOSE)



FIGURE E-149
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

AH-dG LISA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS CG LOCATION DENSITY OAT ROTOR TRUE HEIGHT
IGH10T I ME LAT ALTITUDE $EO Al S W
LB) (FS)(BL) (FT) (DECGC) (RA) (IcT) (VT) I

3100 100.6QiIO) -4.1(1.1) 3820 25.5 477 20 10

NOTES: 1. COIFIG 2 LEFT ASY1U.
2. WINOS LE.;A THAN .3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GROND PAE VEHICLE USED TO DETERMJINE AIRCRAFT TRUE

A IRSPEED

1 0 -- ----- -------- --- -----

0

10

TOTAL COLLECTIVE CONTROL TRAVEL u10.1 INDIE

TOTAL DIRECTIONAL CONTROL TRAVEL -6.8 INDIE

~ a

6

TOTAL LANTL AL CONTROL TRAVEL 112.7 INCHES

12 0 3 6 0 1~10 10 20 20 7 0 3 8
I1I0 CDIOIRGH ALIOILF ALIN ETIAWM

-figIV WIOAaJh(EG FO OE



FIGURE E-i5O
CONTROL POSITIONS AT VARIOUS RELATIVE WIND AZIMUTHS

Akt-O USA S/N 84-24319
AVG AVG AVG AVG AVG AVG SKID

GROSS CC LOCATION DNSITY OAT ROTOR TRUE IEIGHT
IGT LONG LAT ALTITUDE(T) ()

3100 100.6(liDl) -4.1(LT) 3820 26.0 477 25 10

* NOTES: 1. COWIG. 2 LEFT AS'flU.
2. WINDS LES§ THAN 3 KNOTS
3. VERTICAL LINES OMEt CONTROL ".C AIRCRAFT EXCIJRS106
4. GROLW PACE VEHICLE USED TO DTEINE AIRCRAFT TRUE

A IRSPEED

10

~ 10

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

TOTAL DIRECTIONAL CONTROL TRAVEL - 6.8 INCHE

TOTAL LATERAL CONTROL TRAVEL *11.8 INCHES

z 4

12 TOTAL LONGITUDINAL CONTROL TRAVEL u12.7 INCHES

0 30 60 00 120 150 160 210 240 270 300 330 360
1 RIGHT HEMOIND I RIGHT TAILVIII I LEFT ThILVINC I LEFT IMIN I

RELATIVE WIND AZIMUTH (G ESFROM NOE)



FIGURE E-151
CONTROL POSITIONS AT VARIOUIS RELATIVE WIND AZIMUTHS

A14-O USA S/N 84-24319AVG AVG AVG AVG AVG AVG SKID
GRSS O LOCATION DENSITY OAT ROTOR TRUE HEIGHT

GT IONG LAT ALT ITX ISE
IL) Fi-- (DEG C) tw9m AIRSP E (FT)

3100 I00.6(1110) -4.1(LT) 3820 28.5 477 30 10

NOTES: 1. CONFIG 2 LEFT ASYMad.
2. WINDS LEM~ THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCURSIONS
4. GRON PACE VEHICLE USED TO DETERMINE AIRCRAFT TRUE

~~1 0

0
2 10

TOTAL COLLECTIVE CONTROL TRAVEL *10.1 INCHES

4

TOTAL LART NAL CONTROL TRAVEL 1 . NHES

TOTAL LATAICNTL COTRRAVEL 112.7 NCHES

0102 0 1 iO 10 20 20 7 3 6
10 IH CDIDIRGH ALIDILF ALUN ETIAuI

aEAIEVt ZM~ DGESFO OE



FIGUR E-152
LOW SPEED FORWARD AND REARWARD FL IGHT

AN-OG USA S/N 84-24319
AVG AVG AVG AVG AVG SKID
GROSS CG LOCATION DENS17Y OAT ROTOR HEIGHT

IGHT LOWG LAT AL1T1E C) I"

3150 100.8(UID) -4.1(LT) 3520 25.5 477 10

NOTES: 1. CONFIG. 2 LEFT ASYYW.
2. WINDS LESB THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXO..RSIONS
4. GROUND PACE VEHICLE USED TO CETEmiINE AIRCRAFT TRUE

A IRSPEED

10---- --

0

~ 10

i 1 0

-~ 0

saTOTAL COLLECTIVE CONTROL TRAVEL - 10.1 INCIC

7

TOTAL DIRCTIONAL CONTROL TRAVEL a .8 INCIE

- 6

4

2

TOTAL LATERAL CONTROL TRAVEL a11.5 INOG
14

12

10

.- 4
TOTAL LONGITUDINAL CONTRO TRAVEL -12.7 INCIC

REAIARD RUEA I mm)FORAM



FIGIR E-153
LOW SPEIED LEFT AND RIGHT SIOEWAIU) FLIGHT

All-G USA S/N 64-24319
AVG AVG AVG AVG AVG SKID

ROS CC LOCATION DENSITY OAT ROTOR HEIGHT
IGH (LAT ALTI (DECC)E(B)9L) (FT) (CE C) (EU (FT)

3070 1OO.6(MID) -4.1(LT) 384 25.5 477 10

NOTES: 1. COIG 2 LEFT ASYMII.
2. 31105 LE9. THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND AIRCRAFT EXCILUSIONS
4. GROM PAM VEHICLE UME TO DETEINE AIRCRAFT TM.

0

10

0

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

S 6

4

TOTAL LATERAL CONTROL TRAVEL *11.5 INCHES
S14

- 12

10

aV

-TOTAL LONGITUDINAL CONTROL TRAVEL 12.7 INCHES

S 10

40 30 20 10 a 10 20 30 40
LEFT TRE AIVE (KNOTS) RIGHT



FI0JRE E-154
LOWSPE 45 AND 225 AZIMUTH FLIGHT

Ni-GO USA S/N 84-24310
AVG AVG AVG AVG AVG SIKID

GRS CG LOCATION DENSITY OAT ROTOR HEIGHT
GHT ~O~ LAT ALIrE 9M.C)(T

3110 100.6(M10) -4.1(LT) 3790 25.5 477 10

NOTES: 1. CONFIG 2LEFT ASYMM.
2. WINDS AES THAN 3 KNOTS
3. VERTICAL LINES MEOTE CONTROL AND AIRCRAFT EXCURSIONS
4. CR0UND PAE VEHICLE USED TO DETERMINE AIRCRAFT TRLE

10

10

-10

10

TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

7

ae 6

a TOTAL DIECTIONAL CONTRO TRAVEL *6.8 INCIC

...as-J 6

--o

TOTAL LATERAL CONTROL TRAVEL *11.5 INCHES
14

- 12

'4

12 TOTAL LONGITWDINAL CONTROL TRAVEL m12.7 INCHES

-a 10

40 3

225TREAI KNT)4



F I GLM E- 155
LOW TED315 AND 135 AZIMUITH FLIGHT

M4-OW USA S/N 6424319
AVG AVG AVG AVG AVG SKID

COS CG LOCATION DENSITY OAT ROTOR HEIGHT
GKl LONG LAT ALTITUDE -

(FS) ) (81.) (FT) (DEG C) (FA) (FT)

3040 100.7(MID) -4.1(LT) 3850 25.5 477 10

NOTES: 1. COIEIG 2 LEFT ASYMM.
2. WINDS5 LES§ THAN 3 KNOTS
3. VERTICAL LINES DENOTE CONTROL AND) AIRCRAFT EXCURSIONS
4. CR0O1ND PACE VEHICLE USED TO DETEMINE AIRCRAFT TRUE

0

~10

0

a TOTAL COLLECTIVE CONTROL TRAVEL -10.1 INCHES

S 7

96

SO

a TOTAL DIRCTIONAL CONTROL TRAVEL - 6.6 INCHES

_0- 6

W4

Og 2

TOTAL LATERAL CONTROL TRAVEL *11.5 INCHES
14

12

a4
TOTAL LONGITUDINAL CONTROL TRAVEL -12.7 INCHES

- 12

4 0 30 _20 10 2 0 4

15TRUE AIRVEED (KNOTS) 315



FISUI C-lU

SIMULATED ENGINE FAILURE
AWN.4 u M/N A8419

AV AV O TRIM AV TRIM TRIO TRlm
LOCATION OIITY OAT MTNR CALITIMT COIIIAMTIN FLIONT

151 (75) AITYC (o C) PC A1110=1STIO
270 100.6(MlO) 7670 17.1 477 64 DS IT Lnu

SOLID 21=1 LOWI~
LINE OI DAN

l00- 100 too

0- fi - so,_
SlO, 40- 40 - i~_

100A 2O- 2

1- 1120- 20

jig 4 2010.• . .

,L,: .% __

ra so- ilk

0- 40" N

wE~t, ik'iII~ ~ 
-

2-2 2I01 40

7- 40, 40

i 6. ,0. 20

92 0

E41 20] 2
3- - a

It- 40-40

I,, 40,

I 40 I
3-a 40-0O4 ----

0 4 8 is so3 24
TI (no0)

1OW70711 31347 0 3145 8 2



SIWLATED ENGINE FAILUIt
"M- uA 5/N W24319

AV AV c TRIM A"l "IN TRIM TRIM
am LOCATION GSITY OAT ROTOR CALIMTIm CrIOIMIN fIrI hT

L (FS) ALITFI I AI CONIO

250 100.1(MID) 7000 17.5 477 10 DI EPT LLW

1ILID IMT LOW
LIE DAIS DH

10- 100- 100 .,

e:- '- f4

a-5,. 41'- o-
so0---100 1201 2i04~

,.. V] 20 I-ji"-H y - -

100-0--

2- -0- 200 tI 2~

ris 2 0 L- -0 an

4- 20- 40

202
41' i 0 10

r . -
11 0

4- 0] 40- 1E-Il
7 - 40 40

0- 40 a TOE (I _ . 1

I1111 = O0111 1i1

~-J 3 0- a 0H-~i

I - 1 11----2I R FhH
200 4 - 2 11 0 2

TIME (so)

19 W3 112 9131111 0 9 21 n214



Iroam E-1111

SIMULATED ENGINE FAILURE
Ai U MI S/N 64-24319

A"Y Avg c TRIM AVO TRIM TRIM TRIM
Gaol! LOCATION 0OSITY OAT OTN CALIBRATD CWFIOIWATN FIrolT

AL~ITAC C) CONDITION
/ T (rS) ALjA'T (KOi C) TOR 4'R IIDI

2 0 iO0.l(MID) 7W0 17.5 477 I11 m ETY LE.£L

SOLID URmI LONS
LINE Om OWIS

1o- 100- 100

go -. ga - s o..- ..,. .

let so

7- 20- 40

1- 120- 200

2i - so. 00

a- _ 40J - O' "  .. ..

20 - 40"-' "

3 -- -2 1 0 4

3. 1 0 20
2- 201 tO0- - - --- . . -

7- 40 4O-

5. e 0 . 0

4- 20. 20 -

2 60 aI20 2

TIME (wie)

1119117111 NUu 0 9=0uw



SIMULATED ENGINE FAILURE
4*40 UNA $AN 84-24116

AV AVG 09 TRIM A" TRIM TRIM TRIM
GROsS LOCATION a001 " OAT ROTO CALIRATD cwIomAI FLWIT
W ALIITM C t C) V= AIMPBD COITION

2110 100.1(MID) a0 16.0 477 a ES EWV T.O. PI CLI

SOLID SORT LONG
LUIE DASH DUN

! --

0-f 0 Au -

30- 40

0 20J 20 L J - I

1w 120- 200 T

6 100 1 - i

0- 101

6 - 20-0

6-I1- 20 - - -- - - -

5- 0-0;N uwa-

2 0- 20 I
2 - 20J] 4

04

3J 40J 40

7- 0- 20 d6-0 U

TIME (ICC)

31 7lox IS w111 0 9 = as1i



FIGUR C-IN0
SIMULATED ENGINE FAILURE

"+ USA S/W 84-24319

AVG AVG CO TRIM AVG TRIM TRIM TRIM
GROSS LOCATION DENSITY OAT ROTOR CALIIPATED COW101.1ATOM FLIGHT

IALT IT~C AIRIPD CONDITION

3780 100.4 630 22.5 477 as ES Of" LEVEL

SOLID SHORT LONG
LINE DAS DASH

IO- IOo 1oo

50- s o- so0--

3"0- 40 OJ 0-- -

#- 120- 200---------------------------
SiM COLIECTI jjjTI 4 -I~K _
2!202-00--- rit

- 2 0- 40

rai 3-I 10 20

2 - 20- 40

7- . 40- 40

4- 20 - 4

J WJ 20

0- 40 4 0 247.TI 0(C)2

118~~~~/~ 1101 U? 4501



rFIK C-11
SIMULATED ENGINE FAILURE

kf-US A S/H 04-2431e

AV A" C0 TRIM AVG TRIM TRIM TRIM
GROS LOCAION DOSITY OAT ROTOR CALIURATM CNIMRAION FLIGHTTAL~TC MMr AIRS'CU CONIT IONII 0V (FS) AL[TTtr (DEC¢) (PM) A| D KIT

3760 100.4 6400 22.0 477 65 PS EMTY T.O. PIR CLIO

SOLID SHORT LONO
LINE DAH DASH

100 140- 40 - -

100- 20- 2-

120- 200

l-o- 0

_IWE

-- 00

hms 2-o-- 01
o- 40- 40

-0. 0

10 io- 20_

51
10 20...

2- 20 -"

0 - 40

T' 2(- j04] 20- 20
Z,3 0 a a

- 3-. 40-s

~a 9 ~ 20 -40

-~ ~.20
5 20j 0

0 4 8 12 16 20 24

319 117 IIX 6 50 25 0 6690 41 INO



FIOUE C-12
SIMULATED ENGINE FAILURE

AN-G USA S/W 84-24319

AVO AV CC TRIM AVG TRIO TRIM TRIMGROSS LOCATION DOISITY OAT ROTOR CALIBRATED COMFIOLIRATOK rLIG
ALTITE WM AIII COWITI11 JLe) (FS) (F'T) (DEC C) (ACONDITIT)

3740 101.4 6300 24.5 477 14 19-SHOT ROFET LEEL
6OTH SIoES
UNIV. momNT

SOLID SHORT LONG
LIK DASH DASH

100. 100 10

1so- s- so -

50- 40- 40

OO 2 20 -

120- 200 '-
10. _0J1 ,CT P ITHINMIE I

--g - 20.

. I 0 4]0

0-201 40

5- 10] 20

4-40,

ulifi I
r, i a 20m

2 01 40 --1h~7-401 4- -4 -
A! 40 1 a _ _t

- 3-, 401 40

-Z 9- 20- -40

4. - to Li
0~ 4 10 6 0 24 3

1IN (SCC)

19 1121IX0 2 6254 0 61202036M



rISou -IW
SIMULATED ENGINE FAILURE

N4-U0 USA S/N 84-24319
AVG AVG to TRIM Avg TRIM TRIM IRIOSS LOCATION ODI TY OAT ROTOR CALIBRATE C0WIOURATON rLIT

ALT I~ (C) AI1 D CONDITION,e, (FS) IT (,mg ,-,... •R ~ Y
3720 101.4 6400 24.0 477 as it-soy MC, T.O. P CLlB

10TH SIDE
UmIv. MOUMY

SOLID SHORT LONG
LINE Om DASH

100- 100- 10 0

50- 4- 40 I

100 20- 20 _

4 10- 400 ...

-5- 10- z - 20 .

1200

h 9 - Go- 4.s 0 . . _
7- 40- am

5- 10- 20

4 1 0- -

- 20 40

2- 40- 4 0  T

O0- 20 .....

0- 0

- E 0 4 |* 4 J

4]10] 20

- 7 40 40

40r (s)

-:10- , , 0

7-. 20 20

5-

3- 401 20 0 4 8 1 0 O

sit 112 141 654 4 0 SM Be9s



flaw C-l64
TOUCHDOW AUTOROTAT ION

"N4 UGA 0/ 04-211

A"G A"G 06 TRIM A"G TRIM TRIM
om LOCATION OUT OA RORCALIRAD ow I "AlmN

(I, ALIIll (K C) 2P AI!P IID

23610 101 .*(MID) 572 111.$ 477 Is us WIT

SOLID0 SIORT LOW 141 IFT 510D
LINE DAuIN DS AFTE5 TOI

1010] 100] I0Q BON

~OOII 1.* 40J _

Sit 200- 0.6-20

zi IL o- sc--

100

it - ' I1100
Fig - ig

21! 40 D410 -

-m0] 20j
0- 2- 2

r7 I' ,
5. 1

1I56 41 T IV 14W Ail



rIan c-ma
TOUJCHDOWN AUTOROTATION

A"UM 11A /h 34-24313
AVG A"l cc TRIMl A"l TRIM ToIM

In LOCATION OMITY OAT RAO CALINPATED OOMFIOTOII
ILBT (F') "JTW (cEO C) 11 AIlhZ

3110 101.4(UID) 372 11.5 477 97 cp 911T

SOLID SlUT LowS 17 FT SIf
Litte- DAMI 2 0 5 OmU NO.6

000 1.5-

II - ~N9 40 -

-200

0- so- - -

z 
_M 

lie G -s
-0- 20- 210 _

41- 100 10

-. 0i

4 - 10soI

5-- ilk
2-1 W4 40 43

-J 20- -410

~. I -201 20

3~] K

g 40-0 tO- L -4 A 1 10 

3-11 lZ01101020 1



FIGURE E=166
VIBRATION CHARACTERISTICS

AH-6G USA S/N 84-24319
PLANK RIGHT FORWARD VERTICAL ACCELEROMETER

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

SYMBOL WEIGHT CG LOCATION ALTITUDE SPEED CONDITION CONFIGURATION
(LB) (FS) (Fl) (DEG C) (RPM)

o 2990 101.1 (MID) 4370 29.5 477 LVL FLT PLANK EMPTY
O 2960 101.1 (MID 4430 28.0 477 RT TURN
A 2960 101.1 (MID 4390 28.5 477 LT TURN

3510 100.6(MID) 5070 35.0 477 LVL FLT PLANK, TWO 50
3170 100.9 (MID) 5220 35.0 477 RT TURN CAL

z 3350 101.0 (MID 5170 35.0 477 LT TURN

6)3770 100.4 (MID) 4660 31.5 477 LVL. FLT PLANK, 50 CAL
83760 100.4 (MID) 4620 32.0 477 RT TURN AND 7-SHOT
*3760 100.4 (MID) 4640 32.0 477 IT TURN ROCKET LAUNCHER

3740 100.2 MID 5150 23.0 477 LVI FLT PLANK, TWO
3790 100.2 MID 6110 22.5 477 RT TURN 19-SHOT ROCKET
3790 100.2 MI 5900 23.0 477 LT TURN LAUNCHERS

NOTE: ACCELEROMETERS WERE MOVED TO INBOARD PLANK STATIONS FOR THE
50 CAL ONLY CONFIGUATION.

5/REV = 39.75 HERTZ
0.4 - - - ......- i: ..-- -- ---

"2 A I m I- I --

0.1 1 " 1,I

2/REV = 15.90 HERTZ
0.4

>-t

~. 7:95 HERTZ

0.1

0-0 -- 1w1

" -" -- -

20 40 60 80 100 120 140 160
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-167
VIBRATION CHARACTERISTICS

AH-6G USA S/N 84-24319
PLANK RIGHT AFT VERTICAL ACCELEROMETER

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

SYMBOL WEIGHT CG LOCATION ALTITUDE SPEED CONDITION CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

o 2990 101.1 (MID) 4370 29.5 477 LVL FLT PLANK EMPTY
0 2960 101.1 MID) 4430 28.0 477 RT TURN

2960 101.1 MID 4390 28.5 477 LT TURN

O 3510 100.6 MID 5070 35.0 477 LVL FLT PLANK, TWO 50
3170 100.9 MID 5220 35.0 477 RT TURN CAL
3350 101.0(MID 5170 35.0 477 LT TURN

0 3770 100.4 (MID) 4660 31.5 477 LVL FLT PLANK, 50 CAL
8 3760 100.4 MID 4620 32.0 477 RT TURN AND 7-SHOT

3760 100.4 MID 4640 32.0 477 LT TURN ROCKET LAUNCHER

3740 100.2 MID 5150 23.0 477 LVI FIT PLANK, TWO
3790 100.2 MID 6110 22.5 477 RT TURN 19-SHOT ROCKET
3790 100.2 MID 5900 23.0 477 LT TURN LAUNCHERS

NOTE: ACCELEROMETERS WERE MOVED TO INBOARD PLANK STATIONS FOR THE
50 CAL ONLY CONFIGUATION.

5/REV = 39.75 HERTZ
0.4

o.3 i .

' I I T AI. .

0.3 -p, 43

0. :,- 2/REV = 15.90 HERTZ

0.2 ,, l -- - ---- : ---

0.1 -1- i~ - --r-::: . -II-- :l
-7

0.30 T- - - -

1/REV = 7.95 HERTZ
0.3

> .u 4 I i I : ..; ] --I :-: : -
> 0.21- - - - - - - - - -

0.0 - - --- - - - - - -

20 40 60 80 100 120 140 160
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-168
VIBRATION CHARACTER IST ICS

AH-6G USA S/N 84-24319

PLANK LEFT FORWARD VERTICAL ACCELEROMETER

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

SYMBOL WEIGHT CG LOCATION ALTITUDE SPEED CONDITION CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

o 2990 101.1 (MID) 4370 29.5 477 LVL FLT PLANK EMPTY
0 2960 101.1 (MID) 4430 28.0 477 RT TURN

2960 101.1 (MID) 4390 28.5 477 LT TURN

0 3510 100.6(MID) 5070 35.0 477 LVL FLT PLANK, TWO 50
0 3170 100.9 (MID) 5220 35.0 477 RT TURN CAL
rl 3350 101.0 (MID) 5170 35.0 477 LT TURN

9 3770 100.4 (MID) 4660 31.5 477 LVL FLT PLANK, 50 CAL
EB  3760 100.4 (MID) 4620 32.0 477 RT TURN AND 7-SHOT

3760 100.4 (MID) 4640 32.0 477 LT TURN ROCKET LAUNCHER

3740 100.2 MID 5150 23.0 477 LVL FLT PLANK, TWO
( 3790 100.2 MID 6110 22.5 477 RT TURN 19-SHOT ROCKET

3790 100.2(MID) 5900 23.0 477 LT TURN LAUNCHERS
NOTE: ACCELEROMETERS WERE MOVED TO INBOARD PLANK STATIONS FOR THE

50 CAL ONLY CONFIGUATION.
5/REV 39.75 HERTZ

0.3 . -- ---- - -

0.1-

g o~o t IT or] 7TmIt
00

2/REV 15.90 HERTZ
0.4

o 2 : i ,. I-: -Ii; 1: [ il Iili: 1 : t ::~~

: : :t''' -- I -- 4 -- --- -

-J 1/REV = 7.95 HERTZ0.3
, 0.2 -- - - - - - - -- -

i _ 0.1 " - - - - - ...- -..
0.0

0.0 -

20 40 60 80 100 120 140 160
CALIBRATED AIRSPEED (KNOTS)



FIGURE E-169

VIBRATION CHARACTERISTICS
AH-6G USA S/N 84-24319

PLANK LEFT AFT VERTICAL ACCELEROMETER

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

SYMBOL WEIGHT CG LOCATION ALTITUDE SPEED CONDITION CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

0 2990 101.1 (MID) 4370 29.5 477 LVL FLT PLANK EMPTY
0 2960 101.1 MID) 4430 28.0 477 RI TURN

2960 101.1 MID 4390 28.5 477 LT TURN

3510 100.6 (MID 5070 35.0 477 LVL FLT PLANK. TWO 50
0 3170 100.9 (MD 5220 35.0 477 RT TURN CAL

3350 101.0 (MID) 5170 35.0 477 LT TURN

9 3770 100.4 MID 4660 31.5 477 LVL FLT PLANK, 50 CAL
8 3760 100.4 MID) 4620 32.0 477 RI TURN AND 7-SHOT
* 3760 100.4 MID 4640 32.0 477 LT TURN ROCKET LAUNCHER

3740 100.2 MID 5150 23.0 477 LVL FLT PLANK, TWO
3790 100.2 MID 6110 22.5 477 RT TURN 19-SHOT ROCKET
3790 100.2 MID 5900 23.0 477 LT TURN LAUNCHERS

NOTE: ACCELEROMETERS WERE MOVED TO INBOARD PLANK STATIONS FOR THE
50 CAL ONLY CONFIGUATION.

5/REV = 39.75 HERTZ

eoe

0.8

-0.4 - , -t - - i . . .. .-

uj)

W- 0. I 4 . ....
0.0

2/REV 15.90 HERTZ
0.8T------

0.64~

0.2 - F , .. ...

0.0

1/REV 7.95 HERTZ

0.2 K T- -- - - - - - - -

20 40 60 80 100 120 140 160

CALIBRATED AIRSPEED (KNOTS)



FIGURE E-170
VIBRATION CHARACTERISTICS

AH-6G USA S/N 84-24319
PLANK RIGHT AFT LONGITUDINAL ACCELEROMETER

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

SYMBOL WEIGHT CG LOCATION ALTITUDE SPEED CONDITION CONFIGURATION
(LB) (FS) (FT) (DEG C) (RPM)

0 2990 101.1 (MID) 4370 29.5 477 LVL FLT PLANK EMPTY
0 2960 101.1 (MID) 4430 28.0 477 RT TURN
6 2960 101.1 (MID) 4390 28.5 477 LT TURN

0 3510 100.6 (MID) 5070 35.0 477 LVL FLT PLANK, TWO 50
0 3170 100.9 (MID 5220 35.0 477 RT TURN CAL
r: 3350 101.0 (MID 5170 35.0 477 LT TURN

3770 100.4(MID) 4660 31.5 477 LVL FILT PLANK, 50 CAL
3760 100.4MID) 4620 32.0 477 RT TURN AND 7-SHOT
3760 100.4MI) 4640 32.0 477 LT TURN ROCKET LAUNCHER

3740 100.2 (MID) 5150 23.0 477 LVE FLT PLANK, TWO
3790 100.2 MID) 6110 22.5 477 RT TURN 19-SHOT ROCKET
3790 100.2 (MID) 5900 23.0 477 LT TURN LAUNCICRS

NOTE: ACCELEROMETERS WERE MOVED TO INBOARD PLANK STATIONS FOR THE
50 CAL ONLY CONFIGUATION.

5/REV 39.75 HERTZ
0.8

0.6 "

.. 0.4 - 1
0.2 -- - -j 7 . .Lj-...j.j

__o 0.0--

2/REV 15.90 HERTZ
0.4Li

0.3 1 t T

0.2--- - - - - : -

S 0.1 -- # - - - - ---, : :- - - . . ! :t t.3 .

0.0 *- J L .
1/REV 7.95 HERTZ

0.3

>0.2 ",

..0.1_ 1
20 40 60 80 100 120 140 160

CALIBRATED AIRSPEED (KNOTS)



FIGURE E-171

VIBRATION CHARACTERISTICS
AH-6G USA S/N 84-24319

PLANK LEFT AFT LONGITUDINAL ACCELEROMETER

AVG AVG AVG AVG AVG TRIM
GROSS LONGITUDINAL DENSITY OAT ROTOR FLIGHT

SYMBOL WEIGHT CG LOCATION ALTITUDE SPEED CONDITION CONFIGURATION
(LB) (FS) (FT) (DEC C) (RPM)

o 2990 101.1 (MID) 4370 29.5 477 LVL FLT PLANK EMPTY
0 2960 101.1 (MID) 4430 28.0 477 RT TURN
A 2960 101.1 (MID) 4390 28.5 477 LT TURN

0 3510 100.6(MID) 5070 35.0 477 LVL FLT PLANK. TWO 50
0 3170 100.9 (MID) 5220 35.0 477 RT TURN CAL

3350 101.0 (MID 5170 35.0 477 LT TURN

a) 3770 100.4 (MID) 4660 31.5 477 LVIL FILT PLANK, 50 CAL
8B 3760 100.4 MID) 4620 32.0 477 RT TURN AND 7-SHOT
* 3760 100.4 MID 4640 32.0 477 LT TURN ROCKET LAUNCHER

3740 100.2(MID) 5150 23.0 477 LVL FLT PLANK, TWO
3790 100.2 (MID 6110 22.5 477 RT TURN 19-SHOT ROCKET

390 100.2 (MID) 5900 23.0 477 LT TURN LAUNCHERS
NOTE: ACCELEROMETERS WERE MOVED TO INBOARD PLANK STATIONS FOR THE

50 CAL ONLY CONFIGUATION.
5/REV = 39.75 HERTZ

0.8

0.6I

0.4->--- V-.--- - - -

0.0

2/REV = 15.90 HERTZ
0.4

0.3 - V--1
II F( 0.2 - I I- -I I .. ; ; :

z+',i--. -0.1 i 9
1/REV = 7.95 HERTZ

0• 0.3

> >0.2 - - ~

0.0 -- 1 - - - - - - -. .

20 40 60 80 100 120 140 160
CALIBRATED AIRSPEED (VNOTS)



rIM. E-172
VIBRATION 0HARACTERISTICS

"+4 USA S/4 64-24319

AVG AVG AVG AVG AVG AVG AIRCRAFT
GOS LONGITUDINAL DENSITY OAT ROTOR CALIBRATED COW I GRATIONi
rT CG O ~TION A TTIJIJID (DEC C) SPEED A IRSEED

3000 IOI.l(uID) 4410 29.0 4"7 44u PLNKEMTY

NOTES: 1. LEVEL FLIGHT
2. WLIN ROTOR HA"ICS, i/REf 7.95 HZ

2/1REV 10.90 HZ
5~~ 30.75 NZ

.3. TAIL ROTOR HARMONICS I/WV 47.47 NZ
/REV 94.13 NZ

O.W PLANK LEFT AFT LONGILJOINAL FCaLERATER

0.40

-~0.20

0.00
PLI4 RIGHT AFT tONGITUDINAL ACLCAETER

jj 0.40

0. 00
0.40 T.IrII PLANK LEFT AFT VERTICAL ACCELERC&ETER

0.0

.~14

JUO2O

0.00

0.40

0.20

0.20

0.00

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 60.00 60.00



FICIN E-173
VIBRATION CHARACTERISTICS

AN-GO LISA S/N 84-24319

AVG AVG AVG# AVG AVG AVG A IARWT
GI 'I S LONGITUDINAL DENSITY OAT ROTOR CALIBATED COW I GUAT ION

Tril4  CO Oj T ION AtI8LOCD (DEC C) SPE AISPED

2970 loi.l(MIO) 4340 30.0 477 113 PLANK EMTY

NOTES: 1. LEVEL FLIGHT
2. MAIN ROTOR HARMNICS I A-V 7.95 NZ

1/V15.90 WQ
5?WV 39.75 HZ

3. TAIL ROTOR HARMONICS IlIEV 47.47 NZ
2/"V 94.93 H2

0.60PLA LEFT AFT LGHGITUDINAL ACCELEROMETER

S0.40

~0.20 -I L ---- .

0.00
040 RIGHLET AFT LONRTUICAL ACCELERTR

10.20
0.00 L6i S

0.40 PLANK(. RLGFT AFT VERTICAL ACCELF4TER

0420

0-00 U1

0.0 000 000 000 000 400 .104A 0 700 600 6

-AOC II-L



F19M E-174
VIBRATION CHARACTERISTICS

N-6C LISA S/N 64-24319

AVG AVG AVG AVG AVG AVG AIRCRAFT
ORU LONG ITYLI AL DENSITY GAT ROTOR CALIBATED COW I 0AAT ION

rfr4 COCT ION1114 A TIJLQE (DCo C) SPE AIRSEED

3m1 100.6(MIo) 5060 54.0 477 44 PLANK WITH
TWO 50 CAL

NTES; 1. LEVEL FLIGHT1
2. MAIN ROTOR HAIIICS I/REV 7.95 NZ

2 XV 15.90 HZ
5/M 39.75 HZ

3. TAIL ROTOR HhRIMICS I/REV 47.47 HE
T/MEV 94.93 IZ

O0 LAW. LEFT AFT LONGITUDINAL ACLERMETER

__0.40

020

PLAW. RIGHT AFT I CITLDINAL A LEIAI TER

S0.40

~0.20
ACCLEROCTER INOP

0.00 4tF- 4

0.40 PLAW. LEFT AFT VERTICAL ACCELROICIER

0.0
PLAIIC. ~ ~ ~ ~ '. RIH FTVRIALACLCO(C

0.00

0.40

0.20 m

0.00 L

LAW. LEFT F TE

0 .40_______:T I M ._________.v____w_____4___1___1___1:-_____V :_



FIGM E-I75
VAIRA71ON CHARACTERISTICS

AH-M USA S/N 64-24319

AVG AVG AVG AVG AVG AVG AIRWAM
CMOS LONI TWINAL DENSITY OAT ROtR CAL IPATED COW I GMTI ON

FI4T C CTION A TIIL C (DCo C) SKE A IRSPEED

3m3 100.S(Mi0)) 5070 37.0 477 112 PLANK VITH

NDYES: 1. LEVEL FLIGHT
2. MAIN ROTOR HAMMOICS i/KV 7.35 NZ

5//REV 30.75 NZ

3. TAIL ROTOR HAMICS 1/~ 47.47 NZ
2/M 94.93 HZ

PLAW. LEFT AFT ONGIT.DINAOL ACLERITR

0.0t1 .1.

I 0.40

0.01 44

0.20

0.90~~~ I00 200L 00 00 90 60 00 90 00
77LCY(g



FIGM E-176
VIORA71ION CHARACTERISTICS

AH-dO USA S/N 04-24310

AVG AVG AVG AVG AVG AVG AIRC AF T
LRSS IONITUDINAL DENSITY OAT ROTOR CALI MATED COW I RA1I I

Ir CC O AIGH Atl;JUff (DEC C) SPEE AIFSPECD

3760 lOO.4(MIO) 4620 31.0 477 43 PLANK WITH
50 CAL AM

NOTES: 1. LEVEL FLIGHT 7-941 fC O(
2, MAIN ROTOR HAIMNICS 1_~ 7.95 K ALO

2jV 15.90 iq
75/lRV 39.75 HZ

3. TAIL ROTOR IARIONICS 1/REV 47.47 IQ
2/AEV 94.93 NZ

0.60PLAW. LEFT AFT LONGITLIDINAL ACLETER

0 .40 4

0.00

LAK(. RIGHT AFT VERTUIAL CLLECOTER

0.40

00

040-

S0.20 ALAL

00 00 200 .0 4.0 800 60 700 6 060.00
PLAKRIGT FKVTCAL (I@)EMITE

1 . 1 :J Ti1111 .



rI0,M E-177
VIBRATION CHARACTERISTICS

"I6 USA S/N 84-24319

AVG AVG AVG AVG AVG AVG AIRRAFT
GROSS LONGITUDINAL DENSITY OAT ROTOR CALIBATED COGUIRAION'v I ~N C~C rT'IONAG DCC SPEED AIRPEDAzeI5 (RPM) (KYS,

3760 lO0.4(MID) 4570 32.0 477 04 PLANK WITH
50 CAL AND

NOTES: I. LEVEL FL IGHT LAMM ROC
2. MAIN R01OR HARMONICS I/XV 7.95 NZ LMC

2M ~ 15.90 HZ
5/M 30.75 HZ

3. TAIL ROTOR HARMONICS I/IIV 47.47 HZ
2/C 94.03 H42

0.60 PLANK. LEFT AFT LOI7IIlINAL ACCELERC7(TR

0.40

10.20
0.00

S0.40

0.00 z A

0.0PLANK. RIGT AFT VERTICAL ACCLLC RTR

FIA 0- 40FIt -

0.20

0.00

011010 J:G I00 300 40 L 100 600 70.0 600 6000,
I 11-44-4- Dl-, I 7)



F1,MIR C-17e
VIBRATION CHARACTERISTICS

AN-60 USA S/N 64-24319

AVG AVG AVG AVG AVG AVG AIRCRAFTOSS LONGITUDINAL DENSITYr OAT ROTOR CALIBRATED CONFIGURATION
~~to CO ION~IG A$iJU (DEC C) WEE A I FtSC

3750 100.2(MID) s33 23.0 477 44 PLM( WITH
TWO 19-901T

~0E:1. LEVEL FLIGHT LAUCHERS
2. MAIN ROIOR KAMICS IM ~ 7.95 HZ J(

2 _~ 15.90 HZ
75/NCV 30.75 HZ

3. TAIL ROTOR HARMONICS I/MV 47.47 HZ
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VISRATION CHARACTERISTICS
AM-6C USA S/N 84-24319
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FIGURE E-180

SHIP AIRSPEED CALIBRATION
AH-6G USA S/N 84-24319

AVG AVG AVC AVG AVG FLIGHT
GROSS LONGITUDINAL DENSITY OAT ROTOR CONDITION

SYM WEIGHT CG LOCATION ALTITUDE SPEED
(LB) (FS) (FT) (DEG C) (RPM)

0 2940 102.4 (MID) 7180 20.8 477 LEVEL
0 2810 101.7 MID 7910 19.2 477 CLIMB
J 2740 101.7 MID 7380 19.6 477 AUTO DESCENT

NOTES: 1 TRAILING BOMB METHOD
2) EPS EMPTY CONFIGURATION
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APPENDIX F. CLASSIFIED CONFIGURATIONS

Appendix E (Classified)

to Final Report

for

AEFA Project No. 86-15

This appendix is classified. Anyone with a need to see it should contact the U.S. Army
Aviation Systems Command, ATTN: AMSAV-8, 4300 Goodfellow Blvd., St. Louis. MO
63120-1798. Commercial (314) 263-1333, Autovon 693-1333.
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