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INTRODUCTION

BACKGROUND |

1. Results of  the United States Army  Aviation  Systems  Test  Activity
(USAASTA) Phase B testing showed that directional control power was inadequate

s within a large portion of the proposed low-speed in-ground-cftect (IGE) mancuver
envelope for the AH-1G helicopter (ref 1, app A). Subsequent testing with the
tractor tail rotor showed continuing directional control problems and significant
flight and gross weight restrictions (ref 2). The USAASTA was directed by the
United States Army Aviation Systems Command (AVSCOM) to evaluate the AH-1G
helicopter with the Model 212 tail rotor (app B).

TEST OBJECTIVES

2. The objectives of the AH-1G/Model 212 tail rotor evaluation arc as follows:
a.  To conduct a tail boom load survey with the Model 212 tail rotor.
b. To conduct alimited performance evaluation of the Model 212 tail rotor.

3 ¢. To obtain quantitative and quaiitative stability and control flight test .
data on the AH-1G in the Model 212 tail rotor configuration. 1

d.  To determine the instrument-flight-rules (IFR) capability of the AH-1G
helicopter with the Model 212 tail rotor.

3.  This report presents results of the tail boom load survey (para 2a). The
remaining test objectives will be reported separately as tests are completed.

DESCRIPTION

rw—

i 4. The test helicopter, AH-1G serial number 71-20985, is a production aircraft
with o tractor tail rotor. The helicopter features two-place tandem scating and
two-bladed main and tail rotors. A three-axis stability and control augmentation

. system (SCAS) is provided. The power plant is a Lycoming TS53-L-13B rated at
1400 shaft horsepower (shp) at sca-level, static conditions. Instalied in the AH-1G,
the engine is limited to 1100 shp due to the main transmission torque limit. The
maximum gross wcight of the AH-1G is 9500 pounds. The Model 212 tail rotor,
mstalled for this cvaluation, is a flex-beam rotor which is standard on the Bell
Helicopter Company (BHC) Model 212 commercial helicopter. Compared to the
tractor tail rotor (Modecl 801) the Model 212 tail rotor has an increased chord
from 8.4 inches to 11.5 inches, and a cambered airfoil blade section. The tail

I rotor drive system included standard AH-1G components except for the changes
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to the pitch links and pitch control tube necessary to accommodate the Model 212
tail rotor. The physical characteristics of the tractor tail rotor and the Model 212
tail rotor are listed in appendix C. The Model 801 tail rotor is mor. fully described
in BHC Engincering Change Proposal AH-1G 350 (ref 3, app A). A more detailed
description of the AH-1G helicopter is contained in the operator's manual (ref 4).
Photographs of the Model 801 and 212 tail rotor ‘installations are presented in
appendix D.

TEST SCOPE

S. The AH-1G/Model 212 tail rotor load survey was conducted to obtain a
quantitative comparison of tail boom and tail rotor loads of the tractor tail rotor
and the Model 212 tail rotor. Tests were conducted at Edwards Air Force Base,
California from 19 March to 9 May 1973. During the loads survey, 34 flights were
conducted for a total of 35 flight hours, of which 25 were productive. The two
configurations tested were clean (no external stores), and Hog (two XM159C pods
on each wing), with dummy rockets installed to achieve the desired gross weight.
Test conditions are shown in table 1.

6. The flight restrictions and operating limitations applicable to this evaluation

are contained in the operator's manual (ref 4, app A), as modified by the
safety-of-flight release (refs 5 and 6).

TEST METHODOLOGY

7. Test maneuvers were based on the load survey test plan for the improved
Cobra (ref 7, app A). A dectailed description of test maneuvers and techniques
is presented in appendix E. Data reduction techniques are described in appendix F.
A glossary of terms and abbreviations is presented in appendix G.

8.  Test instrumentation as listed in appendix F was installed on the aircraft and
the data were recorded on magnetic tape.

CHRONOLOGY

9. The chronology of the AH-1G/Model 212 load survey is as follows:

Test directive received 27  July 1972
Test aircraft received 26 October 1972
Instrumented tail boom received 3 March 1973
Test began 19 March 1973
Test completed 9 May 1973




Table 1. Test Conditions.'®

Average Clean; Average Hog | Average Average
Iest Configuration|Configuration| Density Calibrated
Gross Weight?|Gross Weight3 Altitude Airspeed
(1b) (1b) (ft) (kt)
Steady-state hover" 7900 9400 2300 Hover
Hover maneuvers"' 7800 9300 2300 Hover
Sideward and
I N—— flight5 7500 9200 2900 Hover to 40
fakeofiiakand 7600 9300 2600 |Hover to 70
landings
In-ground-effect
acceleration and 7600 9200 2600 Hover to 106
deceleration®
CevelLilteht 7600 9000 4000 68 to 148
maneuvers
Climb maneuvers 7600 9000 4200 69 te 12i
Descents 7700 9000 4200 113 to 129
Mission maneuvers 7500 9100 4000 89 to 181
Autorotational 2300 (IGE)
characteristics 500 9190 and 4500 Zero to 127
Throttle chop 7500 9100 4500 68 to 73

'Average longitudinal center of gravity (cg) at fuselage station (FS)

195.7 (mid).

Approximate main rotor speed: 324 rpm.
‘Clean configuration: No external stores.
3Hog configuration: 4 XM159C rocket pods, with sufficient rockets to

achieve desired gross weight and cg conditions.

“In ground effect (skid height 4 feet). Main rotor speed range from

294 to 324 rpm.

“In ground effect (skid height 15 feet).
®In ground effect (skid height 15 to 25 feet).
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RESULTS AND DISCUSSION

GENERAL

10. A limited tail boom flight load survey was performed on the AH-1G helicopter
with a tractor tail rotor and a Model 212 tail rotor installed. Base-line tail boom
load data were obtained with the Model 801 tractor tail rotor installation and
compared with the Model 212 tail rotor installed on the same helicopter. Both
installations were evaluated using the same maneuvers at approximately the same
gross weights and density altitudes. During tie-down tests,the Model 212 tail rotor
was adjusted to achieve the same tail rotor horsepower with full left pedal
application as the Model 801 tail rotor. This report presents data obtained during
the load survey. Test data indicate that the AH-1G with the Model 212 tail rotor
generally exhibited higher mean loads in the tail rotor pitch links (compression),
tail boom lateral bending, and tail rotor shaft than with the Model 801 tail rotor.
Higher oscillatory loads in tail boom lateral bending and tail rotor shaft parallel
bending were also noted. With the Model 80l installation, mean loads were higher
in the tail rotor pitch control tube (tension) and oscillatory loads were higher
in the tail rotor pitch links.

TAIL_ BOOM LOAD SURVEY

11. A tail boom flight load survey was performed to determine the tail boom
and tail rotor drive and control component loads imposed by the installation of
the Model 212 tail rotor. In-ground-effect maneuvers, forward flight maneuvers,
and autorotations were performed with a production tractor tail rotor (Model 801)
installed to establish a data base for comparing loads. The test maneuvers were
duplicated with the Model 212 tail rotor installed. Figures 1 through 97,
appendix H, show the representative mean and oscillatory loads that resulted from
this test.

12. Test data indicate that the AH-1G helicopter with the Model 212 tail rotor
generally exhibited higher mean loads in the tail rotor pitch links (compression),
tail boom lateral bending, and tail rotor shaft than with the Model 801 tail rotor.
Higher oscillatory loads in tail boom lateral bending and tail rotor shaft parallel
bending were also noted, With the Model 801 installation, mean loads were higher
in the tail rotor pitch control tube (tension) and oscillatory loads were higher
in the tail rotor pitch links.

13. The fundamental oscillations weie at 11 hertz (main rotor
2-per-rotor-revolution (2/rev)) for vertical and lateral tail boom bending, tail fin
bending,and upper left-hand fitting stress. Tail rotor pitch links and tail rotor shaft
bending loads were at a frequency of 27 hertz (tail rotor 1/rev). The characteristic
fr/equency of the tail rotor pitch control tube axial load was 54 hertz (tail rotor
2/rev).
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14. The tail boom vertical and lateral oscillatory bending moments were in phase.
Tail fin fore/aft and lateral oscillatory bending moments were 180 degrees out
of phase.

TIE-DOWN TESTS

15. Tie-down tests were performed to establish the tail rotor collective pitch
scttings for the Model 212 tail rotor installation. The maximum referred tail rotor
shp (shp/a) of the Model 801 tail rotor was established as the desired maximum
referred horsepower setting for the Model 212 tail rotor. This criterion was
cstablished to gain the maximum thrust while remaining within the tail rotor drive
train torque rating. At full left pedal, the resulting maximum tail rotor blade angle
was 17.7 degrees. The corresponding Model 801 tail rotor blade angle was
19.1 degrees. Figure 98, appendix H, presents the resulting referred shp as a
function of pedal position.




CONCLUSIONS

16. The AH-1G helicopter with the Model 212 tail rotor generally exhibited higher .
mean loads in the tail rotor pitch links (compression), tail boom lateral bending,

and tail rotor shaft than with the Model 801 tail rotor. Higher oscillatory loads |
in tail boom lateral bending and tail rotor shaft parallel bending were also noted. 4
With the Model 801 installation, mean loads were higher in the tail rotor pitch b
control tube (tension) and oscillatory loads were higher in the tail rotor pitch ’ y
links.




£

16. None.

RECOMMENDATIONS
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APPENDIX B. TEST DIRECTIVE

DEPARTMENT OF THE ARMY
HEADQUARTERS, US ARMY AVIATION SYSTEMS COMMAND
PO BOX 209, ST. LOUIS, MO 63166

25 JuL 1972
AMSAV-EFT

SUBJECT: AH-1G/212 Tail Rotor Evaluation

Commanding Officer

US Army Aviation Systems
Test Activity

ATTN: SAVIE-P

This letter transmits AVSCOM Test Directive No. 72-30, subject as
above.

FOR THE COMMANDER:

Ve s,
1 Incl Rda(é?é ﬁ W

as Acting Chief, Flt Stds & Qual Div
Directorate for RD&E

1




AVSCOM Test Directive
No. 72-30
AH-1G/212 Tail Rotor Evaluation

1. Purpose.

This test directive tasks ASTA to conduct a flight test evaluation
of the Tractor 212 Flex Beam Tail Rotor on the AH-1G Helicopter.

2. Background.

Bell Helicopter recently completed a preliminary load level survey of
their Model 212 Tractor Tail Rotor Configuration on the AH-1G Helicopter
and the Cobra Product Manager has subsequently requested an Army Flight
Test Evaluation be conducted. Indications are that this tail rotor
test may be a prelude to a full blown AH-1G IFR evaluation.

3. Test Objective.

To obtain quantitative and qualitative stability and control flight
test data on the AH-1G/212 Tractor Tail Rotor Configuration.

4, Special Instructions.

a. Handling qualities are to be evaluated against the MIL-H-8501A
IFR handling qualities requirements.

b. The Model 212 flex beam tractor tail rotor will be provided
and installed by BHC personnel.

c. Instrumentation of the AH-1G should be initiated at the earliest
P dactical date and will be extensive enough to conduct a follow-on IFR
evaluation.

5. Test Schedule.

Tentative schedule is for BHC to initiate tail rotor installation
at ASTA the latter part of August 1972 with ASTA flight testing to
commence immediately thereafter.

6. Description.

A technical description of the 212 flex beam tractor tail rotor will
be provided by on-site BHC persoanel.

12
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7. Points of Contact.

AMCPM-CO . . . Mr. C. Gaiser, autovon 698-3304
« « » CHO Gay, autovon 698-3304

AMSAV-EF . . . Mr. J. Dettmer, autovon 698-5446
BHC . . . Mr. G. Nanchy, commercial (817) 280-3231

8. Funding.

The Cobra Product Manager is responsible for reimbursable expense 1
requirements associated with this project and will provide $6000 to
ASTA based on the preliminary estimate. 3

9. Priority. !
AVSCOM Priority Number 8 is assigned.

10. Reports.

Seven copies of an ASTA report in letter format is required to be
submitted to AMSAV-EF not later than 45 calendar days after test completion.

e e e g

11. Security Classification.

Unclassified.

12, Equipment.

The tail rotor will be provided by BHC. All other test and test
support is the responsibility of ASTA.

13, Safety of Flight Release.

A safety of flight release will be issued to ASTA by the Flight
Standards & Qualification Division prior to initiation of flight
testing.

13




APPENDIX C. TAIL ROTOR DESCRIPTION

TRACTOR TAIL ROTOR (MODEL 801)

1. The tractor tail rotor (Model 801)is a two-bladed, delta-hinge type employing
preconing. The blade and yoke assembly is mounted to the tail rotor shaft by
means of a delta-hinge trunnion. Blade pitch angle is varied by movement of the
tail rotor control pedals. Power to drive the tail rotor is supplied by a takeoff
quill on the lower end of the main transmission.

TAIL ROTOR (MODEL 212)

2. The Model 212 tail rotor is a two-bladed delta-three hinge type employing
a flex-beam yoke. A double counter-weight arrangement reduces the blade
feathering moments at high tail rotor collective pitch scttings. Location, power
source, and controls are essentially the same as the Model 801 tail rotor.

ANTITORQUFE. ROTOR DATA

Model 801 Model 212
Number of blades 2 )
Diameter 8.5 ft 8.5 ft
Blade chord 8.4 in. (constant) 11.5 in. (constant)
Rotor solidity 0.105 0.1436
Blade airfnil NACA 0010 NACA 0018 at FS 12,75
modified tapering lincarly to

BHC cambured blade

section with thickness

ratio 8.27 at FS Sl

(no NACA number)
Blade twist Zero deg Zero deg

14




APPENDIX D. PHOTOGRAPHS

Photo 1. Tie-Down.

15
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Photo 2. Model 801 Tail Rotor.

Photo 3. Model 212 Tail Rotor.
16




Photo 4. Maode! 801 Blade Tip.

Photo 5. Madel 212 Blade Tip.

11




Photo 6. Moaodel 801 Tail Rotor Hubh.

Photo 7. Model 212 Tail Rotor Huh.

18




APPENDIX E. TEST TECHNIQUES AND MANEUVERS

GENERAL

T —— e

1. The test techniques and maneuvers used during the Model 212 tail rotor flight
load survey are described in this appendix.

In-Ground-Effect Maneuvers 1

2. Steady-State Hover. Steady-state hover tests were conducted by stabilizing the
helicopter IGE at the various test rotor speeds, then holding the flight controls
fixed while data were recorded.

3. Hover Turns. Hover turns were performed by stabilizing the helicopter IGE,
then applying directional control to establish the desired turn rate. Turn rate was
determined in the cockpit using the ship's system clock and heading indicator.
Data were recorded through a full 360-degree turn.

4. Directional Control Step Inputs. Hovering pedal steps were executed from
a stabilized hover. The magnitude of the input was gaged by using a simple control
fixture. Subsequent to the directional control step input, controls were held fixed
until the maximum turn rate was established. Pedal steps up to 1 inch control
displacement were performed. Data were recorded throughout the maneuver.

S. Directional Control Reversals. Hovering pedal reversals (doublets) were
conducted from a stabilized hover. Directional control reversals were cpplied at
a frequency of approximately 0.5 hertz. Cyclic and collective controls were held
fixed during this maneuver. Directional control reversals were conducted up to
1 inch in each direction.

6. Low-Speed Translational Flight. Sideward and rearward flights were conducted
IGE at a skid height of 10 to 15 feet to the limit airspeed. A pace vehicle was
used to establish the desired ground speed while the helicopter was flown to keep
pace with the vehicle. Data were recorded while the aircraft was stabilized.

7. Takeoffs and Landings. Normal takeoffs and landings were performed as
described in the operator's manual. Jump takeoffs were conducted by stabilizing

. the helicopter at a power setting which permitted a "light-on-the-skids" condition,
skids on the ground. and cyclic centered. The collective pitch control was then
rapidly increased to attain maximum allowable horsepower; cyclic and directional
controls were adjusted to maintain heading and vertical flight until the helicopter
was out of ground effect.

19




8. Acceleration IGE. In-ground-effect accelerations were initiated from a
stabilized IGE hover at a 15-foot skid height. Maximum power was applied and
constant altitude and hcading were maintained until reaching 0.8VH (VH is
maximum airspeed for level flight). Data were recorded throughout the maneuver.

9.  Deceleration IGE. Inground-effect decelcration and quick-stops were initiated
from level flight at 0.8VH. Normal decelerations were performed at a 15-foot skid
height, quick-stops at a 25-foot skid height. Power was reduced while maintaining
a constant skid height and heading. During quick-stops, rotor speed was controlled
using a combination of collective pitch application and the rotor speed vernier
control on the collective pitch control grip head. Data were recorded throughout
the maneuver until recovery to a steady-state hover.

Forward Flight

10. Level Flight. Level flight tests were conducted by stabilizing the helicopter
at the test altitude, airspeed, and rotor speed with zero sideslip, then holding
controls fixed while data were recorded.

11. Full Power Climbs. Full power (transmission limitation) climbs were initiated
from level flight at the test airspeed from below the test altitude. The collective
control was rapidly increascd and rotor speed adjusted to obtain maximum power.
Cyclic and directional controls were adjusted to maintain desired airspeed and zero
sideslip. Data were recorded through an altitude band which included the desired
test altitude.

iz. Level Flight Acceleration. Level flight accelerations were initiated from
stabilized level flight at 80 knots calibrated airspeed (KCAS). Maximum power
was rapidly applied while constant altitude and zero sideslip were maintained. Data
were recorded throughout the acceleration to an airspeced of 0.9VH.

13. Partial Power Descents. Partial power descents were initiated from stabilized
level flight above the test altitude. The collective control was smoothly decreased
to attain the desired rate of descent while maintaining constant rotor speed. Cyclic
and directional controls were adjusted to maintain desired airspeed and zero sideslip.
Data were recorded through an aititude band to include the desired test altitude.

14. Steady-Heading Sideslips. Steady-heading sideslip tests were performed in level
flight (constant altitude) and in 1000-foot-per-minute climbs. Tests were conducted
to the sideslip limits for each tesi airspeed. Data were recorded while stabilized
at the desired sideslip angle and airspeed. At the heavy gross weights and high
airspeeds wherc 1000-fuot-per-minute climbs could not be maintained with
maximum power, the :ate of climb for maximum power was used.

15. Constant Altitude Tumns. Constant altitude turns, both left and right, were
conducted by stabilizing the aircraft at a bank angle necessary to attain 1.3g normal
acceleration and adjusting power to maintain level flight at the desired airspeed
with zero sideslip. Data were recorded when stabilized in the turn.

20
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16. Directional Control Step Inputs - Level Flight. Pedal steps, left and right,
up to 1 inch displaceinent were executed in stabilized level flight. Cyclic and
collective controls were h.ld fixed during the input. Data were recorded throughout
the input.

17. Directional Control Reversals - Level Flight. Forward flight pedal reversals
up to 1 inch displacement were performed in stabilized level flight. Cyclic and
collective controls were held fixed during the inputs. Data were recorded throughout
the input and until the resulting aircraft motion had stopped.

Mission Maneuvers

18. Constant Power Tums (Gunnery Turns). Constant power turns were performed
both left and right. The helicopter was stabilized at the test airspeed with power
adjusted for level flight. A coordinated (ball-centered) turn was established while
keeping airspeed constant. Altitude was allowed to vary during the maneuver. Tests
were conducted with normal load factors up to 2.0g. Data were recorded when
the tumn was stabilized.

19. Roll Reversals. Roll reversals were initiated from a steady level turn at the
desired bank angle. The reversal was performed by rapidly displacing the cyclic
control laterally to attain the desired bank angle in the opposite direction while
maintaining ball-centered flight. Collective and engine controls were adjusted during
the maneuver only when necessary to prevent an overtorque or rotor overspeed.
Data were recorded throughout the manecuver.

20. Gunnery Dives. Gunnery dives were initiated from stabilized level flight.
Pushovers were conducted to achieve a 15- to 20-degree nose-cown attitude without
attaining a normal acceleration less than 0.5g. Left and right rolling pushovers were
made to bank angles of 3C degrees. Diving flight was conducted up to limit airspeed.
Data were recorded throughout the entry and dive.

21. Pullouts from Gunnery Dives. Gunnery dive recoveries were performed using
symmetrical and rolling pullouts from wings level dives. A bank angle of 30 degrees
was used during the rolling pullouts. Pullouts were conducted with normal load
factors up to 2.0g. Data were recorded throughout the maneuver.

i 22. Simulated Spray Fire Gunnery Dives. The spray fire dive test was initiated
1 from stabilized level flight at a specified entry airspeed. A pushover was executed
straight ahead to establish the test airspeed in a dive. After stabilizing at the desired
dive speed, the directional controls were pulsed to simulate spraying machine gun
firc from fixed weapons positions. Sideslips were generated in this maneuver to
the sideslip limits for each dive airspeed. A symmetrical pullout recovery at 1.5g
. was made from the spray fire dive. The collective pitch control was held fixed
at the entry setting and data were recorded throughout the maneuver.
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23. S-Turn Evasive Maneuver. The S-turn maneuver was initiated from stabilized
level flight. A serics of turns using a 20- to 30-degree bank angle was then executed.
The evasive maneuver consisted of a left turn of 10 degrees heading change followed
by 30 degrees right heading change, then a left turn with 10 degrees heading change
and returning to wings-level. The maneuver was performed with ball-centered
(coordinated) flight and constant power. Data were recorded throughout the
mancuver,

Autorotlations

24. Autorotational Entry. Autorotational entries were initiated from level flight.
The maneuver was performed by smoothly decreasing collective pitch while rolling
the engine power control twist grip (throttle) to the flight-idle position. Collective
pitch control and throttle decrease were coordinated to retain rotor speed within
normal operating range. Data were recorded throughout the maneuver.

25. Power Recovery. Power recovery was initiated from staoiized autorotation
by smoothly increasing engine power and collective pitch to achieve level powered
flight while maintaining rotor speed within the normal operating range. Data were
recorded throughout the mganeuver.

26. Throttle Chops. Simulated sudden engine failures (throttle chops) were
initiated from level flight and maximum power climbs. This was accomplished by
rapidly reducing the throttle to the flight-idle position while holding all flight
controls fixed. Subsequent to throttle reduction, the flight controls were held fixed
for 2 scconds or until aircraft attitude or rotor speed decay nccessitated recovery.
Data were recorded throughout the maneuver.

27. Autorotation. Stabilized autorotations were normally performed in
conjunction with aatorotational entries and power recoveries. Data were obtained
for straight-ahcad autorotational descents and autorotational turns, both left and
right, with a 30-degrec bank angle. Autorotational approaches were made with
power recoverins to an IGE hover. Full autorotational landings Were accomplished
(power off) with touchdown airspeeds of approximately 10 knots to permit ground
runs of approximately 50 feet. Hovering autorotations were initiated from a
stabilized hover at a 2-foot skid height by rapidly reducing the throttle to flight-idle,
then coordinating collective pitch and flight controls to achieve a gentle vertical
touchdown with skids level.

2
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GENERAL

. A list of parameters considered sufficient to obtain necessary loads data was
supplied by AVSCOM to BHC. An AH-1G tail boom was instrumented and
calibrated by BHC and exchanged for the original tail boom on the test aircraft. The
BHC calibrations were linearly extrapolated when necessary to achieve the desired
range of interest. Calibration ranges were derived through a joint cffort by BHC
and USAASTA based primarily upon previously existing BHC Model 209 helicopter
loads data. :

2. Flight parameters were recorded on magnetic tape (pulse code modulation)
and reduced using a digital computer (EMR 6135).

3. Load parameters except tail rotor shaft torque were recorded on the airborr)e
magnetic tape recorder using frequency modulation to obtain data accurately in
the desired frequency range. Tail rotor shaft torque was recorded using pulse code
modulation. The parameters were transcribed from the magnetic tape to a visicorder
(oscillograph) with a maximum frequency response of S00 hertz and then manually
reduced. The data, mean and oscillatory, were read at the point of maximum
oscillatory unless an unusually high mean occurred with a superimposed oscillatory
that produced a greater peak value. The mean load was defined as the average
of the maximum and minimum loads recorded during one cycle of the fundamental
oscillation. The oscillatory load was defined to be one-half the difference between
the maximum and minimum loads recorded during one cycle of the fundamental
oscillation. All load parameter zeros excluded static loads. This was achieved by
nulling out any existing gauge readings with the aircraft resting on its skids and
rotors stationary.

DATA REDUCTION (Sign Convention')

Parameter Definition
T/R pitch link forces Positive (+) = tension
T/R pitch cont tube axial force Positive (+) = tension

T/B vertical bending moment Positive (+) = boom bending up

T/B lateral bending moment Positive (+) = force to right

Upper left fitting stress Positive (+) = clockwise

'Based on looking forward from tail toward nosc of aircraft.

3
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T/F fwd and aft bending moment

T/F lateral bending moment

T/R shaft parallel bending moment

T/R shaft perpendicular bending
moment

T/B torque
INSTRUMENTATION

Magnetic Tape

Main rotor speed

Airspeed (nonlinear)

Air temperature

Engine torque

Tail rotor shaft torque
Directional cont displacement

Center-of-gravity normal
acceleration

Sideslip angle
Roll attitude (bank angle)

Yaw rate (turn rate)

L

Positive (+) = top bending forward

Positive (+) = top bending toward
tail rotor

Positive (+) = red blade
positioned aft and parallel
with longitudinal axis of
aircraft, force red blade
toward tail boom

Positive (+) = red blade
positioned up and perpendicular
with longitudinal axis of
aircraft, force aft at hub

Positive (+) = clockwise

Accuracy Range of Interest

! rpm 250 to 350

1 kt 30 to 190

0.5°C -29 to +50

1 psi Zero to SO

5 ft-lb Zero to 800
5.0+

0.1 in. Zero to 625

0.1g -1 to +3

1 deg +30

| deg +45

1 deg/sec t45

o s o




Oscillogra

T/R pitch link forces (red and
white)

T/R pitch cont tube axial force

T/B vertical bending moment
(boom station 50)

T/B lateral bending moment
(boom station 50)

Upper left fitting stress
(approx boom station 50)

T/R fwd and aft bhending moment
(fin staticn 41)

T/F lateral bending moment
(fin station 41)

T/R shaft parallel bending moment

T/R shaft perpendicular bending
moment

T/R blade pitch (Model 801)
T/R blade pitch (model 212)

T/B torque (boom station 50)

25 1b
25 1b

5000 in.-1b

5000 in.-lb

100 psi

500 in.-Ib

1000 in.-lb
100 in.-1b

100 in.-1b
0.5 deg
0.5 deg
1000 in.-Ib

+650
+650

+25,000 to -225,000

Zero to +375,000

-2000 to +5000

Zero tc -40,000

-15,000 to +70,000
-3000 to +3700

4500 to +3500

102 R to 19.1 L
103 R to 17.7 L
-15,000 to +170,000




APPENDIX G. GLOSSARY OF TERMS

Clean No external stores ' 1
Cont Control

Dir Directional : |
Displ Displacement {
F Force

Hog Four XM159C rocket pods

HVR Hover

L Left

M Bending moment

Perp Perpendicular .
R Right b
T/B Tail boom 4

TD Touchdown
T/F Tail fin
T/R Tail rotor

!

3

r'

3
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CLEAN CONFIGURATION

FIGURE 1
Steady-State Hover
AH-1G  S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER® 801 212
77%0 7810 Gross weight (1b) a4i10 9370
] 660 1aA50 Density altitude(ft) 2730 2310
5.0 7.0 Air temperature(°C) 150 10.0
296 29§ Ma‘n rotor speed(rpm) 297% 294
HVR HVR Airspeed (KCAS) HV A HVR
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
-25 +75 -250 +25 T/R red pitch link F(lb) ~-75 - 18 -200 :+ 75§
o *§0 —115 + 285 T/R vhite pitch link F(1b) —~100 + |00 200 + 25
+125 *100 L, 25 2§ T/R pitch cont tube axial F(lb) ¢128 + 1§ +285 258

+10000 10000 420000 *|0000

+80000 ‘*l0000
t+ 1300 * 300
-7500 4000
+19000 t 2000

o + 700
+500 500
oL *0.5
+20000 *g000

+220 °

T/B vertical M?(in-1b) 40000 10000

+10§000 *{0000 T/B lateral M?(in-1b) +110000* 7000

+1500 * 300 Upper left fitting stress?(psi) +2400 * 300
T/F forvard & aft M’(in-1bh)

-1%000 * 4000 —16000* 2500

I+

2000 T/F lateral M'(in-1b)

+22 000 424000+ 2000

-400 * 700 T/R shaft parallel M(in-1h) — 400 *+ 700

+100 400 T/R shaft perp M(in-1b) +300 * 00
I3 5L *0.5 T/R blade pitch (deg) 1§ SL* 0
+30000 *10000 T/B torque?(in-1b) +34000* (000
+265 ¢ T/R shafc torque(ft-1b) + 365 ¢

+25000 ¢+ 10000
+115000* 10000
+2500 * 300
-14500 * 2500
+25000t 3000
+200 : %00

— 300 t 500

iISSL+ OS5
+d2000* gooo
+370 ¢

Average longitudinal €6 at fuselage station 195.7

“Instrumentation located at tail boom station 50.0

"Instrumentat fon located at tail fin station 41.0

28




FIGURE 2
Steady State Hover

0 AH-1G  S/N 71-20985 i
CLEAN CONFIGURATION HOG CONFIGURATION ‘

801 212 FLIGHT PARAMETER' 8Mm 212 i

8000 7830 Gross weight (1b) 9440 9400 |
1660 1990 Density altitude(ft) 2690 2360 i

§.0 7.0 Air temperature(°C) 12.5 10.5 q

314 314 Main rotor speed(rpm) 314 314 3

HVR HVR Adirspeed (KCAS) HVR HVR .

MEAN 0SsC MEAN 0sC LOAD PARAMETER MEAN O‘SC MEAN 0SsC 1
-50 +ljoo ~200 +25 T/R red oitch link F(1lb) -50 :50 -~150 :25 ]
-850 +75 150 *+8&0 T/R vhite pitch link F(1b) -5 s+400 .200 + 25
+ 1580 + 100 426§ 25 T/R pitch cont tube axial F(lb) 4100 * 71§ +285 +258 v
+5000 * 10000 40000 *|0O0OCO T/B vertical M?(in-1b) +15000+ 5000 420000 *|0000 ‘

+85000 *10000 480000 *|00OOOC T/B lateral M?(in-1b) +105000* |0C00 45000 * | 0000

+1300 *300 41700 *400 Upper left fitting stress’(psi) 42100 + 200 ,g00 * 300

~7000 t 3000 -12000 :3000 T/F forvard & aft M’ (in-1b) —13000* 2§00 -13000 + 2000
+ 19000 2000 +20000 + 2000 T/F lateral M’(in-1b) +22000: 2000 +25000+* 2000
+100 * g00 o + 700 T/R shaft parallel M(in-1b) ~400 t 60O +200 * 800

+400 t 600 200 *60O0 T/R shaft perp M(in-1b) +300 t 600 -300 * 600

100L * 0.5 1oL *to0.5 T/R blade pitch (deg) HN.§L*+ 0.8 35L+0FS

+22000 8000 +28000 %10000 T/B torque’ (in-1b) 429000+ 4000 +32000 + 9000
+190 ¢ +220 * T/R shaft torque(ft-1b) +300 ¢ +33%0 ¢

’/\vernge longitudinal CG at fuselage station 195,7
S “Instrumentation located at tail boom station 50.0

’Instrumentation located at tail fin station 41.0

i)




FIGUKE 3 .

Steady-State Hover |

AH-1G S/N 71-20985 :

CLEAN CONFIGURATION HOG CONFIGURATION }

801 212 FLIGHT PARAMETER' 801 212

7810 7860 Gross weight (1b) 4450 9430 1

1680 2000 Density altitude(ft) 2690 2230 1

50 7.0 Air temverature(°C) 12.5 10.0 ;

328 324 Main rotur speed(rpm) 324 324 "

HVR HVR Airspeed (KCAS) HVR HVR )

MEAN 0sC HMEAN 0sC LOAD PARAMETER MEAN 0SsC MEAN 0SsC 1

-50 +8§0 ~|75 +25 T/R red pitch link F(1lb) -50 + 15 -225 + 25 §

~50 t50 -150 +50 T/R white pitch link F(1lb) -75 + 18 -200 *+50 ,

+176 *s0 +100 *50 T/R pitch cont tube axial F(lb) 4100 * 50 +100 +80 i
410000 *0000 415000 *5000 T/B vertical M?(in-1b) 410000 §000 +(0000 *10000
+30000 10000 +80000 10000 T/B lateral M?(in-1b) +100000* 10000 4110000 * 15000
+1300 +200 +1400 =200 Upper left fitting stress’(psi) +1100* 200 ,2i00 * 400
~-9000 +3000 -10000 :2500 T/F forward & aft M’(in-1b) 13000t 2500 _13000 * {000
+19000 +2000 420000 :2000 T/F lateral M’(in-1b) +22.000+ 1800 425000t 3000
(o] t 800 +100 + 800 T/R shaft parallel M(in-1h) ~-400 t 700 4200 *900
-100 t 600 o te00 T/R shaft perp M(in-1b) 4200 * 500  -200 t600

10 L t085 11.§L toS§ T/R blade pitch (deg) jo.SLt 0.5 I3.0L+ 0.5
+24 000 *%000 +28000 *10000 T/B torque’(in-1h) 414000+ 4000 +38000 * §000
+200 ¢ 2210 t T/R shaft torque(ft-1b) 4290 * +3185 *

lAvernge longitudinal CG at fuselage station 195.7
‘Instrumentation located a* tail boom station 50.0

fin station 41.0

)

"Instrumentation located at tail




FIGURE 4
Steady~State Hover
) AH-1G S/N 71-20985

T LW

CLFAN CONFIGURATION HOG CONFIGURATION
212 212 FLIGHT PARAMETER’ 212 212 p
7¢20 7840 Gross weight (1b) 9390 aq10 ;
2000 2020 Density altitude(ft) 2 360 2270 |
29 J.0 Alr temperature(°C) 10.5 10.0 J
303 319 Main rotor speed(rpm) 303 309
E HVR HVR Alrspeed (KCAS) HVR HVR
. MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0SsC
-171§ * 2§ —1715 *+25 T/R red pitch link F(1b) -225+ 50 -200 :+ 50
-150 * 25 ~-150 + 2§ T/R white pitch link F(1b) -225+50 200 +50
0 + 25 (o} + 285 T/R pitch cont tube axial F(lb) +2§ + 50 -25 28
415000 10000 4|5000 10000 T/B vertical M?(in-1b) 4300002 10000 420000 *]0000
! +80000 *)0000 +100000 ¢ §000 T/B lateral M?(in-1b) +160000t15000 +}/0000* (5000

+1500 t 400 +1400 * 300 Upper left fitting stressz(psi)fzoooz 300 +2100 t 400

~14600 t 3000 3500 3000 T/F forward & aft M’ (in-1b) -15500:2500 _j2500 + 3500

+22000 $2000 421000 * 2000 T/F lateral M’(in-1b) +26000: 3000 423000+ 4000
4 0 + 800 4100 +900 T/R shaft parallel M(in-1b) O + 800 4|00 4+ 700
0 t 600 0 t ¢00 T/R shaft perp M(in-1b) ~-200 + GO0 0 + (00
120L £05 0L t0.§ T/R blade pitch (deg) Is.5L+ 0.5 13%0L .+ 0.5
‘ 430000 $10000 428000 *|0000 T/B torque®(in-1ib) +36000, 6000 +3000, 000
' +250 ¢ +4228 ¢ T/R shaft torque{ft-1b) 490 ¢ +320 ¢

'Average longitudinal CG at fuselage station 195.7

Zinstrumentation located at tail boom station 50.0

3Instrumentation located at tatil fin station 41.0




CLEAN CONFIGURATION

FIGURE 5
Hover Left Turn
AH-1G S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER" 801 212
7780 Gross weight (1b) P10 93/0
/970 Density altitude(ft) 1970 A0R0
A § Air temperature(°C) 7 7
222 Main rotor speed(rpm) 323 Fo4
Hye Airspeed (KCAS) MR AR
18 Lt Turn rate(deg/sec) s4 LT 2/L7
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
: 200 % So T/R red pitch link F(1b) -50 * juo -J25 t So
* -17S + so T/R white pitch link F(1b) -28 + 1% -Joo + 75
* o +25 T/R pitch cont tube axial F(lb) +rs t 75 O 25
2 $15000 % (0600 T/B vertical M?(in-1b) H5000 /0000  Fapoc0 /0000
+ +15000 /0000 T/B lateral M?(in-1b) +laSooco t yg000 #/08000% 0000

1+

+(300 * 300

i+

~lloeo * Aeoco

I+

+21t00 + 2oou

i+

O tjo00

i+

+i60  t Lkoo

1+

2sL o8

1+

+ 28000 % (2000

I+

4260 a2

Upper left fitting stress?(psi) t+Zece + 300

T/F forward & aft M’(in-1b) —3so00 t 3530

T/F lateral M?(in-1b) +25000 t 2000
T/R shaft parallel M(in-1b) o ¢t 8Beo
T/R shaft perp M(in-1b) o ¢ Soo
T/R blade pitch (deg) e * 0.8
T/B torque?(in-1b) +32000 + 8000
T/R shaft torque(ft-1b) 4295 ¢

r3/00 t 400
/2800 + 2500
123000 t 2000
7+/00 ¢+ 800
+400 2700
j2.5L ¢ 05
# 32000 + Boo?

+230

'Average longitudinal CG at fuselage station 195.7

ZInstrumentation located at tail boom station 50.0

dInstrumentation located at tail fin station 41.0




FI1CIRE 6
Hover Left Turn 1
AH-1G S/N 71-20985
CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212
7800 7790 Gross weight (1b) qoln 9390 i
2430 3690 Density altitude(ft) 2020 2650
1.5 194.5 Air temperature(°C) 75 14.0 !
322 322 Main rotor speed(rpm) 324 327 E
HVR HVR Airspeed (KCAS) HV R HVR f
37 38 Turn rate(deg/sec) 32 29 {
MEAN 0sC MEAN 0SsC LOAD PARAMETER MEAN 0SC MEAN 0SsC
~50 $200 -300 *75 T/R red pitch link F(lb) =75 £ 175 225 + 75 :'-;.
-150 +125 -225 + 75 1/R white pitch link F(lb) -75 ,200 -225 .50
+125 +100 LS .+ 25 T/P pitch cont tube axial F(1b) +175 + 75 +25 + 25

4+ 10000 , 10000 +20000 .|5000 T/B vertical Y (in-1b) +15000, 0000 4 20000+ 5000
+ 85000 +/0000 +Qasoor :‘2_00&" T/B lateral Mz([n—lb) +QSOOO: |50°0 + “Saoot 10000

+2200 + 200 +3100 .+ 400 yper left fitting stress’(psi) +2200+ 400 +2500 + |00

~14500 + 3000 —14000 + 4000 T/F forward & aft ¥’ (in-1b) ~13000+ §000 —13000+ 3500
+ 21000 +2000 +21000 . 2000 T/F lateral M’(in-1b) +24000+ 2000 426000+ 2000

@) +1000 +200 +9A00 T/R shaft parallel “(in-1b) -)00 ¢+ 900 —-200 + 700
+200 +3%00 +7300 +600 T/R shaft perp M(in-1b) +200 + 00 +300 ; 7J00
j2oL + 0.5 I30L .05 T/R blade pitch (deg) 13.5L+ OS5 1B.S5L + O.5
+32000 + 6000 + 32000 ,/0000 T/B toraue’ (in-1b) +38000: (L0OO +46000. |0000O
+ 300 +335 T/R shaft torque(ft-1b) +345 . +350 .

'Average longitudinal CG at fuselage station 195.7

“Ynstrumentation leocated at tail boom station 50.0

Instrumentation located at tail fin station 41.0

ki
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FIGURE 7

Hover Right Turn !
AH-1G S/N 71-20985
CLEAN CONFIGURATION HOG CONFIGURATION i
801 212 FLIGHT PARAMETER' 801 212 1
1800 Gross weight (1b) 9090 9520 : :
19506 Density altitude(ft) /G670 2050 1
L.5 Air temperature(°C) 7 7 j
: 323 Main rotor speed(rpm) 323 325 j
| e Atrspeed (KCAS) 1R Hre
! 17 Turn rate(deg/sec) A0 2/ 1
if MEAN 0scC MEAN 0scC LOAD PARAMETER MEAN 0sc MEAN 0sC )
iﬁ + -17§ +SL  T/R red pitch link F(1b) -loo t (g0 -225" * SO
+ -1s0 t So T/R white pitch link F(1b) ~Jou 1S -rs t1§
, a2 0 *2a< T/R pitch cont tube axial F(lb) +(15 ¢ 75 ¢ t5o0 ]
7 3 420000 t/0000 T/B vertical M?(in-1b) +/5000t JOOOO 128000 tlOBOG ]
* +Y0000 t/0000 /B lateral M?(in-1b) +/05000% 4800 4412000 t 1 SDEO

#/900 +300 Upper left fitting stress?(psi) rzzeo t JOO +/900 * doo

I ————
+

+ -s20006 7000 T[F forward & aft M’(in-1b) -/2s20 t2$o0 ;3500 t 4500
£ +2/000 t20p0 T/F lateral M?(in-1b) +250D0 + 3000 425000 * 3060
o3 »/p0 *toe0 T/R shaft parallel M(in-1b) ~/o0 + &oo +200 t 1160
* +200 # boe T/R shaft perp M(in-1b) O téoo +400 t 750
* /2 & t o5 T/R blade pitch (deg) 13.5¢ + 0.5 /5L t o5
% +28000 * J0 000 T/B torque? (in-1b) +38000 t8000 3qevc */0000

+
i+

2 40 T/R shaft torque(ft-1b) +3 40 r290 *

TN,
I+

lAverage longitudinal CG at fuselage station 195.7

ZInstrumentation located at tail boom station 50.0

YInstrumentation located at tail fin station 41.0

U
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FIGURE 8 Iﬁ
Hover Right Turn ;
AH-1G  S/N 71-20985 3
CLEAN CONFIGURATION HOG CONFIGURATION ‘I
801 212 FLIGHT PARAMETER' 801 212 3]
7780 7800 Gross weight (1b) 90 80 9400 !
2550 3690 Density altitude(ft) 2020 2610
17.0 19.§ Air temperature(°C) 1.5 14.0 j
322 323 Main rotor speed(rpm) 324 323 #
HVR HVR Airspeed (KCAS) HVR HVR 4
3 34 Turn rate(deg/sec) 3| 2¢ 5
MEAN 0scC MEAN 0sC LOAD PAPAMETER MEAN 0sC MEAN 0sC ‘
" -50 178§ —-200 * 75 T/R red pitch link F(1b) ~785 200 _ 15 : |00 ::
; - 128 + )50 —1\15 7S5 T/R white pitch link F(lb) —50 +280 -200 :+ 15§ \
; +75 +)00 o +§0 T/R pitch cont tube axial F(1b) 4|80 *100 -25 + 25
: +10000 + 5000 425000 +10000 T/B vertical M?(in-1b) 420000+ 10000 +108000, ;0000
+85000 *+5000 4Q5000 +5000 T/B lateral 4?(in-1b) + 110000+ 10000 4115000, 19000

+ 1600 200 L1000 200 Upper left fittinpg stress’(psi) +2300+ 300 +2400:200

-12000 + 4000 -14500 +4500 T/v forward & aft “'(in-1b) =11000 &+ (6000 ~11000 . 5000

+ 19000 + 2000 +22000 +%000 T/F lateral M’(in-1b) +20000+ 4000 + 24000 , 3000

+100 . 1000 +400 ,I300 T/R gshaft parallel M(in-1b) 0 + 800 -200 ]300
+ 300 :800 4300 1000 T/R shaft perp M(in-1h) 0 + 600 +300 , 1100
{ §SL .06 10SL .05 T/R blade pitch (deg) j2.0L: 0.§ 12.0L + 0.5
i . + 32000 . 8000 +28000 .g000 T/B torque?(in-1b) + 38000+ 000 +40000. (00O
! +1as5 ¢las ¢ T/R shaft torque(ft-1b) +280 * +220 +

I1\verage longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

}Instrumentation located at tail fin station 41.0
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FIGURE 9
3 Left Directional Control Step
r' AH-1G S/N 71-20985 :
E CLEAN CONFIGURATION HOG CONFIGURATION .
[, 801 212 FLIGHT PARAMETER® 801 212 I
; 7720 Gross weight (1b) 9320 :
19%0 Density altitude (ft) 23%0 j
: ©.5 Air temperature(°C) 10,5
541 324 Main rotor speed(rpm) 224
| HVR Airspeed (KCAS) HVR
0.5 Dir cont displ(in) 0.%
MEAN 0sC MEAN 0SC LOAD PARAMETER MEAN 0SsC MEAN 0SsC
* ~275 +S80 T/R red pitch link F(1lb) * -276 + 75
+ -2%0 +80 T/R white pitch link F(1b) . -5, 50
+ «1S0 +S0O T/R pitch cont tube axial F(1b) * Q :+80

+25000 ¢ 15000

£ 3
1+

+1S000 *1O00 T/B vertical M?(in-1b)

* * 130000 :S0O00 T/B lateral M?(in-1b) + +130D00 * 25000
¢ +|300 *200 Upper left fitting stress?(psi) + 42600 + 600
+ {3000 *2800 T/F forward & aft M (in-1b) + -16500 +3500

4 + 424000 *20600 T/F lateral M®(in-1b) + + 25000+ 5000

L S +00 :700 T/R shaft parallel M(in-1b) + +100 t 900
< «100 *600 T/R shaft perp M(in-1b) i -200+ %00
+ 30 ¢ to5 T/R blade pitch (dep + S0 Lt 0.5

[' 2 +28000 *10000 T/B torque?(in-1b) + +26 000 + 10000
& v230 * T/R shaft torque(ft-1b) + +300

"Average longitudinal CG at fuselage station 195.7

?Instrumentation located at tail hoom station 50.0

*Instrumentation located at tail tin station 41.0
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FIGURE 10

Left Directional Control Step
. AH-1G  S/N 71-20985
CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212
1770 7760 Gross weight (1b) 23%0 2340
2530 47580 Density altitude(ft) 230 2560 ]
12.0 19.5 Air temperature(°C) 13.0 13.5 jj
319 320 Main rotor speed(rpm) 324 374 :
HYR WVR Arspeed (KCAS) HVR HVR :
13 1O Dir cont displ(in) 1.0 1.0 ]
MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC
-100 118 -800 :125 T/R red pitch link F(lb) -125: 80 =278 -+ 1§ 5
~200 + 225 -250 +t00 T/R white pitch link F(1b) -150+ So -250+ 18 dj
«200 + 125 .26 +S0O T/R pitch cont tube axial F(1b) *+225 +100 o +125
v20000 tS000 +1S000 Q000  T/B vertical M°(in-1b) +20000: SODO 20000 : SOO0
+120000 10000 +35000 *15000 T/B lateral M (in-1b) 4130000 5000 435000 : 5060

42300 * 300 472400 :30C Upper left fitting stressz(psl) #2500 : 200 +2500 + 200

-21000 (5000 -i12000 5000 T/F forward & aft M (in-1b) -22000:4600 -15500 : 3500

+29000 2000 +723000 3000 T/F lateral M’(in-1b) +31000 *+ 2000 +26000 + 3000
100 IO +200 ’: 900 T/R shaft parallel M(in-1b) -500 *+ 700 -400 -}(100
+300 300 +200 ’:1oo T/R shaft perp M(in-1b) +q400 * 300 _c-zbo + 700
Mo L oS as L tos T/R blade pitch (deg) nScL: o5 128 v+ 07

+44000 5000 434000 *|0000 T/B torque?(in-1b) 40000 : 6500 +40000 : 3000
+ 400 ¢ +380 ¢ T/R shaft torque(ft-1b) + 695 + 4650

'Average longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

*Instrumentation located at tail fin station 41.0

3




R —_—

FIGURE 11
Right Directional Control Step
AH-1G  S/N 71-20985

CLEAN CONFIGURATION

HOG CONFIGURATION

801 212 FLIGHT PARAMETER' 801 212
7750 Gross weight (1b) 9330
2000 Density altitude(ft) 2380 4‘
6.5 Adr temperature(°C) 10.S ;
324 Main rotor speed(rpm) 328 4
HVR Airspeed (KCAS) HVR 'P
0.S Dir cont displ(in) 0.7

MEAN 0sC MEAN 0SC LOAD PARAMETER MEAN 0sC MEAN 0SC

+ ~126 *2§ T/R red pitch link F(lb) t -8 *+ §O

+ -1%0 *S0 T/R white pitch link F(1b) + -0+ SO

+ -180 * SO0 T/R pitch cont tube axial F(1lb) * -25 *t 80

i+

110600 110000 T/B vertical M?(in-1b)

i+

+9S0000 110000 T/B lateral M?(in-1b)

* « 1|60 * 300 Upper left fitting stress’ (psi)

i+

~-B000 *3p0n T/F forward & aft M?(in-1b)

I+

118000 2600 T/F lateral M*(in-1b)

I+

+200 10O T/R shaft pairallel M(in-1b)

& 00 * 60D T/R shaft perp !t(in-1b)
+ S L t 05 T/R blade pitch (deg)
P 24000 0000 T/B torque’(in-1b)

: *210 ¢ T/R shaft torque(ft-1b)

1+

0000 * {0000

-+

*| OSOODE (6600

t+

#1300 * 2060

1+

-9500 * 3560
+ + 20600 3000

I+

+300 * ({00

s -100 * 700

i+

oL o5

1+

+30000 t INOBO
s ~195

I+

Average longitudinal CG at fuselage station 195.7
?Instrumentation located at tail bhoom station 50.0

JInstrumentation located at tall fin station 41.0
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CLEAN CONFIGURATION

FIGURL 12
Right Directional Control Step
AH-1G  S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER' 801 212
1770 1770 Gross weight (1b) 9340 9370
1660 3640 Density altitude(ft) 1730 2590
5,0 195 Alr temperature(°C) 13.0 3.5
324 6 Main rotor speed (rpm) 324 324
HVR HVR Airspeed (KCAS) HVR HVR
1 o Dir cont displ(in) 1,0 1.0
“EAN 0scC MEAN 0SC LOAD PARAMETER MEAN 0sC MEAN ()_SL
+25 +200 -1S50 +|25 T/R red pitch link F(1b) o *i50 175 * 18
+25 :I1§5 ~12S +180 T/R white pitch link F(1lb) -50 :1§0 =200 *100
(4) +160 =18 +175 T/R pitch cont tube axial F(lb) 7§ +11§ -28 * 80
(oY L1000C +SO00  *10000 T/B vertical ¢ (in-1b) +SO00 5000 20000 * 10000
+GO000 *|0000 +30005 *|S000 T/B lateral M?(in-1b) +15000 5000 +i10S000 * 5 000
+v900 : 300 +I1900 * 300 Upper left fitting stress’(psi) 41700 * 100  +2100 * 260
-3500 * 3500 +3500 *S000 T/I forward & aft M’(in-1b) .L000 * 3500 + 2000 * SOOC
+10000 :2000 +7000 :4000 T/F lateral M'(in-1b) 112000 1000 +24000 * 5000
0 + OO0 +400 GO0 T/R shaft parallel M(in-1h) -300 * %00 -0 *1200
+100 700 400 200 T/R shaft perp M(in-1b) +400 * 700 +600 * 900
40L * 035 115 o r o8 T/R blade pitch (deg) 5.0L *as 172.0 L * o5
#2000 *R000 +25000 *I0000 T/% torque’ (in-1b) +20000 * 6000 +4£000 /0000
06O ¢ + 115 + T/R shaft torque(ft-1b) +058 ¢ *DOO ¢

"Averaze longitudinal CC at fuselage station 195.7

‘Instrumentation located at tail boom station 50.0

Instrumentation located at tail fin station 41.0
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FIGURE 13
Left Directional Control Reversal
AH=-1G  S/N 71-20985

CLEAN CONFI/'URATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212
1160 76%0 Gross weight (1b) %9330 93Q0
1730 1970 Densitv altitude(ft) 2%20 2330
5.0 7.0 Air temperature(°C) 13.5 to.5
224 324 Main rotor speed(rpm) 324 2324
4 MVR HV & Afrspeed (KCAS) HVR HVR
.. + 0% + 0.5 Dir cont displ(in) 4+ 0.9 +0.S
MEAN 0SsC MEAN 08¢ LOAD PARAMETER MEAN 08¢ MEAN 0sc
-%0 * S0 =228 *+ 38 T/R red pitch link F{1h) <15 ¢+ 9% -295 + BO
-850 * SO -200 * 18 T/R vhite pitch link F(1h) -160 * 100 ~215* SO
150 * (00 ~1SO * §0 T/R pitch cont tube axial F(1b) &8 * 15 «S50t §0
f «15000 ‘10000 420000 °S0660 /B vertical M7(in-1b) $25000 ' SO0  * 30000' 13000
t. 4100000 " 10630 411§ 0o * 5000 T/B lateral M’ (in-1b) A11500D* 5000 +1L5000° 10000
E +1600 ' 200 j400 ' 200 Upper left fitting stress’(psi) +2600* 200 42500 ¢ 200
-12000° 4000 -13°,00 * 2800 T/F forward & aft M'(in-1b) 19000 * 2500 -15000 * 30600
424000 °2000 +21000 2000  T/F lateral M’(in-1b) +26000° 2060 +30000° 3000
© ‘goo -100 * 980 T/R shatt parallel M(in-1b) -400 * 700 200 * 100D
o ‘500 o ‘100 T/R shaft perp M(in-1b) +400 * 400 <200 * 60
25 L 05 Lt oS T/R klade piteh (deg) 13SLr 035 gLt 295
30000 : 3000 +50000 * 10000 T/8 torque” (in-1b) +40000* G000 +44000°' OO0
f +25 ¢ -250 * I'/R shaft torque(ft-1b) +440 * QS ¢
I iAvoruge longivdinal CG at fuselape station 195.7

?Instrumentation located at tail boom station 50.0

‘Instrumentation located at tail fin  station 41.0

LY
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FIGURE 14
Left Directional Control Reversal
AH-1G S/N 71-20985

CLEAN CONFIGURATION

HOG CONFIGURATION

801 212 FLIGHT PARAMETER' 801
7140 1730 Gross weight (1b) 9300
o0 31720 Density altitude(ft) 2940
5.0 20.0 Air temperature (°C) 14.0
YA 324 Main rotor speed (rpm) 328
HVR HVR Airspeed (KCAS) HYR
+ 1.9 | Dir cont dispi(in) +L.2
MEAN 0sC MEAN 0sc LOAD PARAMETER MEAN 0sC
-15 + 180 ~300 * z,s— T/R red p—itc_h—link— I’é—lb)ﬁ _-\z; + 850
-100 * 150 -300 50 T/R white pitch link F(1lb) -200 * OO
+200+ 200 ¢SO *t %0 T/R pitch cont tube axial F(lb) «2060* 1§
+20000 * 10000 +30000 *16000 1/B vertical M7 (in-1b) «25000° 5008
+11I5000 * /0000 +11500D 20000 T/B lateral 47 (in-1b) +[30050° 3000
+1900 * 1800  +2200° 500 Upper left fitting stress’(psi) +2660* 160
-16500 *4500 -20000 5000 T/F forward & aft M* (in-1b) 23000 * 3000
+30000 2000 +29000 2000 T/F lateral M'(in-1b) *30000 * 2000
O *Q00 +200 *900 T/R shaft parallel M(ir-1h) -%300 * 100
O 600 v+ 400 t 5§00 T/R shaft perp 1(in-1b) +400 * 9D
1ITOL * 05 (oL *OTF T/R blade pitch (deg) S L t of
36000 10000 +33000 * $000 T/B torque? (in-1b) +46 500 * 4000
+470 : qss T/R shaft torque(ft-1b) +640 *

212
2300
2330
0.5
24
HVR
+ 1.t

MEAN 0sC

-300 + S5O
-215 + SO
+S0 * So
+15000° 5000
+125000* 16000
2200 * 300
-171000 * 30600
+29C00 " 3000

~200 * 1000

i+

+00 (Y el4)

i+

soL oS3

+4 3000 * %000
+430

'Average longitudinal CG at fuselage station 195.7

?Instrumentation located at tail boom station 50.0

'Instrumentation located at tail fin station 41.0
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FIGURE 15
Right Directional Control Reversal

AH-1G S/N 71-20985
: CLEAN CONFIGURATION HOG CONFIGURATION
; 801 212 FLIGHT PARAMETER' 801 212
<740 1750 Gross weight (1b) 9310 2310
| 1700 2720 Density altitude(ft) I 840 2350
1 5,0 20.0 Air temperature(°C) 14.0 (0.5
324 324 Main rotor speed (rpm) 324 3249
HVR HVRA Airspeed (KCAS) HVR HVR
E‘ + 0.9 + 01 Dir cont displ(in) + 0.7 0.5
MEAN 0sC MEAN 0SC LOAD PARAMETER MEAN  0SC MEAN 0SC
+25 +100  -125 + 80 /R red pitch link F(Ib) o *+ 28 126 + 25
+25 100 -I00 + &0 T/R white pitch link F(1b) -50 ¢+ 50 -128 + 25
! c 78 -75 + 80 T/R pitch cont tube axial F(1b) © * 50 -150 * 3O
. O /0000 +1¢00Q 10000 T/B vertical M?(in-1b) +5000* 5000 +15000: S000
E +50000 20000 +©5000 ¢ 16600 T/B lateral M?(in-1b) 10000 * 5000 +35000* 10000
+900 %300 +1500 * 300 Upper left fitting stress’(psi) +{700 * 100 1700 * 400
3000 *4000 -6S500 *3800 T/F forward & aft M’(in-1b) - 9500:2500 -8%500: 4500
+10000 12000 +11000 * 2000 T/F lateral M’(in-1b) 42000 IOOO +14000 ' 1000
100 7100  +100 *800 /R shaft parallel M(in-1b) +200 * 100 +200 * 200
O RO +200 900 T/R shaft perp M(in-1b) +400 * 400 O * @00
45 L * 25 (g t oS T/R blade pitch (deg) S5 L* 0§ 90 L' 0S5
M2000 8000 +20000 12000 T/B torque’(in-1b) 24000000 26000 6000
+]85 ¢ +100 ¢ T/R shaft torque(ft-1b) +95 ¢ +1%0 ¢

l/\verage longitudinal CG at fuselage station 195.7

‘Instrumentation located at tail boom station 50.0

e

‘Instrumentation located at tail fin station 41.0
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FIGURE 16

Right Directional Cont:vl Reversal

CLEAN CONFIGURATION

AH-1G S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER' 801 212
71730 171850 Gross weight (1b) 92%0 8¥SsO
1730 1720 Density altitude(ft) 2360 32%0
5.0 20.0 Alr temperature(°C) (4.0 17.0
32.4 324 Main rotor speed(rpm) 324 324
HVR HVR Airspeed (KCAS) HVR HVR

2+ 0.1 + 0.8 Dir cont displ(in) * 1.0 *0.7
MEAN 0sC MEAN 0SC LOAD PARAMETER MEAN 0sC MEAN osc
+28  + 100 ~-150 t+ 25 T/R red pitch link F(1lb) O + 2§ -18Q ¢t 25
+25 + 50 =100 + SO T/R white pitch link F(1b) -50 + 25 -150* 25
-25 + 100 -15 *+ §0 T/R pitch cont tube axial F(1b) © *t &0 -{80 * 80
O *570 rI5000 $/0000 T/B vertical M?(in-1b) o 15000 +5000%/09%00
+40000 15000 *©5000 +10000 T/B lateral M?(in-1b) 55000t 3000 +85000¢ (5000

*«700 * 300
~-3000+ 4000
* OO0 * 2000
+200 (OO
O t500
35 vt 09
+*}4000 + 8000

+80

« 1000 + 200 Upper left fitting stress®(psi) +1300% 100

- 8600 t2500
+11 000 t 2000
+400 * 00
4300 * 300
S5 v ¢t 08

~22000 *12000

+100 *

T/F forward & aft M’(in-1b)
T/F lateral M’ (in-1b)
T/R shaft parallel M(in-1b)
T/R shaft perp M(in-1b)
T/R blade pitch (deg)

T/B torquez(in—lb)

T/R shaft torque(ft-1b)

1000t 3000
+10000t 1000
-400* (00
+400t (OO
40L:* 0.5
+3000* 6 OO0

+100¢

+1700 * 300

- Q500 3000
15000 1000
+200* LOOO
700

o5

-2_00 *
9.0 ¢t

426000 8000
+I180 ¢

'Average longitudinal CG at fuselage station 195.7

2Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin

station 41.0
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FIGURE 17
Right Sideward Flight
AH-1G S/N 71-20985

CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212
7330 7620 Gross weight (1b) 9040 9230
1990 38 S0 Density altitude(ft) 2¢ 5o 2660
7.5 21. Air temperature(°C) 2.0 /14.0
526 326 Main rotor speed(rpm) 528 329
30 30 Airspeed (KCAS) 30 30
MEAN 0sc MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
-125 * ;00 -32§ t so T/R red pitch link F(1b) -]285 * 100 -3%2s t So
~128 /00 -278 t So T/R white pitch link F(1b) -200 * 125 -300 t SO

-+

+250 v5 +So0o *so T/R pitch cont tube axial F(lb)g4 200 * 10O +1S t SO

+20000 */sece $20,000 30000 /P vertical M? (in-1b) +10,000* /0,000 +30,000 * /0,000
2

+ Taiei tloooo e :,s_’”o T/B lateral M°(in-1b) ¢7o,ooo! S000 +/05000 % /0,000

2

2
+ 1500 200 4/8ee ! foo UPPET left fitting stress®(psi) 42400 * 200 +2200 * ¢oo

T/F forward & aft M’(in-1b)

+

+ + +
-1¢000 Sece -1, 500 “4Soe ~/5,500 " 350© -/goo0 ~ 3500

t12000 “200e +/7.000 2000 T/F lateral M’ (in-1b) +23,080" 2000 +20000 * 2000
- t,’.. R * Yoo T/R shaft parallel M(in-1b) -s00 ! goe -400 * 700
b 760 i‘oo + 200 ! yoo T/R shaft perp M(in-1b) +500 soo +8s%0 ® coo
4.0 .5 wss .8 T/R blade pitch (deg) /s.¢* o5 55t 0.8
+3600e ‘soce +28000 *goce T/B torque’ (in-1b) +36,000  ¢o00 +30006 ® $o00
+300 ° s300 * T/R shaft torque(ft-1b) 30 ¢ 1680 *

'Average longitudinal CG at fuselage station 195.7
2Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0

“




FIGURE 18
Right Sideward Flight
AH-1G S/N 71-20985

CLEAN CONFIGURATION

HOG CONFICURATION

801 212 FLIGHT PARAMETER' 801 212
Gross weight (1b) 92/0
Density altitude(ft) 2660
Air temperature(°C) /4.0
Main rotor speed(rpm) 325
Airspeed (KCA3) 40
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0SsC MEAN 0sc
0 k T/R red pitch link F(1lb) * -350 * 5o
* + T/R white pitch link F(lb) + -300 ¥ So
t 4 T/R pitch cont tube axial F(1b) : t106 * 5o

i+
+

+ T/B vertical M?(in-1b)

(R4
1+

T/B lateral M?(in-1b)

i+
I+

Upper left fitting stress?(psi)

i+
I+

T/F forward & aft M*(in-1b)

i+
i+

T/F lateral M3(in-1b)

1+
+

* T/R shaft parallel M(in-1b)

(24
-+

T/R shaft perp M(in-1b)

i+
i+

T/R blade pitch (deg)

I+
I+

T/B torque?(in-1b)

i+
+

+ T/R shaft torque(ft-lb)

i+

I+

I+

+30,000 * /5000
+9S,000 :2qooo
t/200 ~ 400
+
~/l,S00 " 4So00
+
422000 ~ 2000

-400 - .oo

1+

+200 700

i+

/7. ¢ 0.5

i+

+ 36,000 6 ooo

+
+430 -~

'Average longitudinal CG at fuselage station 195.7

ZInstrumentation located at tail boom station 50.0

'Instrumentation located at tail fin station 41.0
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CLEAN CONFIGURATION

FIGURE 19
Left Sideward Flight
AH-1G S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER’ 801 212
7é#b0 7630 Gross weight (1b) 90 30 9270
2030 3810 Density altitude(ft) 2720 26460
8.0 20.5 Air temperature(°C) 12.8 /4.0
325 326 Main rotor speed(rpm) 326 X324
30 30 Airspeed (KCAS) 30 30
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
t100 715 , 25 t $o T/R red pitch link F(1b) 4100 t |00 +75 1+ so
+125 %100 + S0 tSo T/R white pitch link F(lb) 412§ 125 +75 :+ So
- 200 %100 -i50 + so T/R pitch cont tube axial F(lb)-200 * 12§ -/50 : 785
+10,000 *j0,000 +5000 *ig000 T/B vertical M?(in-1b) 410,000 $10,000 $2q000 * /5,000
+65,000 %10,000 460,000 ‘16000 T/B lateral M?(in-1b) +80,000 * § 000 +80,000 17,000
+ 1400 * 300 +2000 teoo Upper left fitting stressz(psi)nsoo +200 +.800 :t 300
-8000 ‘Sooe -Cooo ‘3oce T/F forvard & aft M'(in-1b) -§000 :3n@O -$5500 : 3500
ti5.000 12000 +2,000 !00® T/F lateral M’(in-1b) +14000 £ |000 /5000 : 2000
4100  gee 300 t 8oo T/R shaft parallel M(in-1b) -400 *700 -/00 * Qo0
+loe  *8co 300 *fee T/R shaft perp M(in-1b) +500 *s00 +300 * goo
+o.SR ‘0.8 |, L T/R blade pitch (deg) osr*o.s /L *o0.§
+2¢,000 t.... +16,000 tm'o” T/B torque?(in-1b) +18,000* 4000 t/8e00ce : gooe
¢ %0 ¢ +39 k2 T/R shaft torque(ft-1b) +40 ¢ + 50

'Average longitudinal CG at fuselage station 195.7

?Instrumentation located at tail boom station 50.0

}Instrumentation located at tail fin station 41.0

Toees
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FIGURE 20 {
Left Sideward Flight |
AH-1G  S/N 71-20985

] CLFAN CONFIGURATION HOG CONFIGURATION
1 801 212 FLIGHT PARAMETER' 801 212 {

i Gross weight (1b) 9260
] Density altitude(ft) 2660 1
Air temperature(°C) |4.0 ?
Main rotor speed(rpm) %26 F

! Alrspeed (KCAS) 40

] MEAN 0sc MEAN 0scC LOAD PARAMETER MEAN 0sC MFEAN 0sC 3
3
r + * T/R red pitch link F(1lb) : +75 *so ]
+ + T/R white pitch link F(1b) E +75 s 1

t+
I+
+

! T/R pitch cont tube axial F(lb) -1165 * so

T/B vertical M?(in-1b)

i+
I+
+

- 120000 15000 %

F + + T/B lateral M?(in-1b) + $95000 z'o .ﬁ
4 POS _'
! < + Upper left fitting stressz(psi) + +2000 * 400

i+
i+
i+

T/F forward & aft M>(in-1b) -8500 * 4500

(84
+

T/F lateral M?(in-1b)

I+
I+

+|8000 " 1000

t + T/R shaft parallel M(in-1b) + -1o0 * goo

2 + T/R shaft perp M(in-1b) + + 300 + 800

+ + T/R blade pitch (deg) + s s

* b4 T/B torque? (in-1b) £ +22000 * 6000 ¢
F 3 b4 T/R shaft torque(ft-1b) b4 +10 ¢ 'f

'Average longitudinal CG at fuselage station 195.7

?Instrumentation located at tail boom station 50.0

E 'Instrumentation located at tail fin station 41.0

a
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CLEAN CONFIGURATION

FIGURE 21
Rearward Flight
AH-1G S/N 71-20985

HOG CONFIGURATION

"+

Upper left fitting stressz(PS””goo s

801 212 FLIGHT PARAMETER' 801 212
7310 7600 Gross weight (1b) v0r0 9790
2150 3950 Density altitude(ft) 2630 2670
9.0 22.0 Air temperature(°C) /2.0 /¢.5
32¢ 325 Main rotor speed(rpm) 327 327
x0 30 Airspeed (KCAS) 30 50
MEAN 0sC MEAN 0sc LOAD PARAMETER MEAN 0sC MEAN 0sc
+50 *loo -150 *2s T/R red pitch link F(1b) -25 *100 -15 *t So
+50 100 -1S0 t SO T/R white pitch link F(lb) -50 * |00 -75 * So
-75 60 -So0 tSso T/R pitch cont tube axial F(lb) 426 * S$o -75 * So
O  |0000*0.000 jooce /e Eica i Gnolk) +10,000 *10,000 +15000 *, 4000
$35000 o000 +10.000 “i5,000 T/B lateral M’(in-1b) +70,000 * Sooe 470,000 *15000

’Instrumentation located at tail boom station 50.0

'Instrumentation located at tail fin station 41,0

L]

+1300 5 300 ti8oo 300 200 +l600 t &o0o
-4000 15_000 1500 ‘is00 T/F forward & aft M’(in-1b) -10,000 3500 -450° *s000
$14000 2000 11509° ‘2000 T/F lateral M’(in-1b) +/7000 * /000 #i(,006 * 1000
+100 zqoo r200 tiooo T/R shaft parallel M(in-1b) _x450 * 700 -100 * 1100
4100 ‘Soo t300  * beo T/R shaft perp M(in-1b) +400 500 +Go0 * Soo
3. 30 5 1.0 0 T/R blade pitch (deg) +7. ¢ ‘0.5 8L ‘os
+20650 :aooo s20008 ‘igo0e T/B torque?(in-1b) +20,000 * 6000 +24000 * Gooo
+80 + +120 + T/R shaft torque(ft-1b) tiso * tioo ¢
'Average longitudinal CG at fuselage station 195.7
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FIGURE 22
Normal Takeoff
AH-1G S/N 71-20985

CLEAN CONFIGURATION

HOG CONFIGURATION

801 212 FLIGHT PARAMETER'
1930 7830 Gross weight (1b)
1650 2500 Density altitude(ft)
4,0 8.5 Air temperature(°C)
324 321 Main rotor speed(rpm)
~130 40 Alrspeed (KCAS)
MEAN 0SC MEAN 0SC LOAD PARAMETER

+28 {80 -100 580 T/R red pitch link F(1lb)

+25 129 -7 * 80 T/R white pitch link F(ib)

25 *100
+SO00 15000 5000 *fOO0G  T/B vertical M?(in-1b)

+95000 10000 +90000 * 5000 T/8 lateral M?(in-1b)

1300 400 +i900 * 300 Upper left fitting stress? (psi)

- OO0 4000 -GODO 4000 T/F forward & aft M’(in-1b)

+17000 13000 +17000 1000 T/F lateral M’'(in-1b)

+2.00 * OO 400 t1300 T/R shaft parallel M(in-1b)
O %00 + 400 * %00 T/R shaft perp M(in-1b)
45 L 05 <5 .t0S5 T/R blade pitch (deg)
+29000 * /0000 +20000 *4000 T/8 torque® (in-1b)

200 e 135 T/R shaft torque(ft-1b)

.28 25§ T/R pitch cont tube axial F(1b)

801 212
2440 92 80
1930 1290
.5 7.0
325 324
%5 ~30
MFAN 0sC MEAN 0sC
*50 + 118 -175 + (00
*28 + 2% ~175 £400
-S0 + 100 -R8*+ 80
-166C0* 16000 + 000" 16060
+95 000" 35000 +120000* ISQVO
42000 D00  +2400* 500
-So00 * 5000 ~9500 ! 5000
+20000 * 4400 >24000 ¢ 3000
O * B0O0 4300 * 13006
«200 1000 +400 * 1000
soLt o085 W§ LtoS
+26000 * 8060 +3Q000 * 3000
.00 * +245

l/\vc-rape longitudinal CG at fuselage station 195.7
ZInstrumentation located at tail boom station 50.0

Instrumentation located at tail fin station 41.0
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CLEAN CONF1GURATION

FIGURE 23
Jump Takeoff
AH-1G S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER® 801 212
1¢70 1690 Gross weight (1b) 9240 9300
1730 37}0 Density altitude(ft) 1360 2540
5.0 30.5 Air temperature(°C) 14.0 13.5
316 313 Main rotor speed(rpm) 319 EXR
HVR HVR Airspeed (KCAS) HVR HVR
S3 49 Engine torque(psi) >4 Ss
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
=78 *128 -250 *25 T/R red pitch link F(1b) 100 t 160 2275 ¢ 28
=715 *100 -225 +25  T/R white pitch link F(1b) -150 + |28 -250* 25
15 160 ~-S50 +80 T/R pitch cont tube axial F(lb) +150* SO +50 *+ 25

+{SO00 2 Q000 +20Q00
+130000 {000 +I25000
+2500 $200  +1500
17000 4500 -23000
+ 30000 * 3000 +2 9000

O * 000 +100

~100 t 600 + 500

5.0L 0S8 50 toS T/R blade pitch (deg)
+ 33000 £ 10000 L0000 *I0000 T/B torque’(in-1b)
+395 ¢ oo ¢ T/R shaft torque(ft-1b)

+10000 T/B vertical M?(in-1b)

t20000  T/B lateral M?(in-1b)

+20000% 5000 +30000 SO0
430000 5000 4|35000° 40000

+ 400 Upper left fitting stress?(psi) +2600* 200 42900 ¢ 300

2000 T/F forward & aft M’(in-1b)

+ 3000 T/F lateral M’(in-1b)

+ 00 T/R shaft parallel M(in-1b)

t 600 T/R shaft perp M(in-1b)

-21000 £ 3000 -13500 t 2500
+29000% 2000  +31000 ¥ 2000
-400 £ 700  -500 * 900
+300 500 +300% 700
150Lt 25 55 L 0.5
35000 * 5000 +98000* 3000

YA +44S ¢

'Average longitudinal CG at fuselage station 195.7

2Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0
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FIGURE 24
Normal Landing
AH-1G S/N 71-20985

P

CLEAN CONFIGURATION i0G CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212 ’1
7230 72%0 Gross weight (1b) 520 *1S0
1660 3590 Density altitude(ft) A59) 2000
4.8 1.5 Afir temperature(°C) 13.0 T.0
321 320 Main rotor speed (rpm) 320 319
~5 ~5 Airspeed (KCAS) ~5 ~s
MEAN 0SC  MEAN 0sc LOAD PARAMETER MFAN 0sc MEAN 0sC
-S0 *100 -225 *1?285 T/R red pitch link F(lb) =75 100 -200 * 28
-S0 * 50 ~200 =25 T/R white pitch link F(1b) ~-50: §0O ~200 28
i 185 2178 -28 *t §0 T/R pitch cont tube axial F(1b) +|12S 128 +SO t 50
3 « 10000 10000 +10000 10000  T/B vertical M(in-Ib) +1 5000t 10000 430000 * SO00
60000 * 15000 +95M0 *15000  T/B lateral M’(in-1b) +3S0M0* 10000  +110000* i 5000

“1300 * 300 ~leo *300 Upper left fitting stress®(psi) 42000* 300 41600 ¢ 300
-26000 4000 -33500 *4608 T/F forward & aft M’(in-1b) 75004000 -31000 * 2500
+21000 3000 21000 * 2000 T/F lateral M’(in-1b) 423000 2000 424000 ° 2000

o %00 -300 %60 T/R shaft parallel M(in-1b) -100 * 900 +200 * kA0

200 Q00 *300 500 T/R shaft perp M(in-1b) r 300 ¢ 1600 +300 * 00
05 L t o5 8§ . ¢ 0.5 T/R blade pitch (deg) 50L* 28 0L ° 0.5
+22000 8000 24000 8600 T/B torque’ (in-1b) 26000 * GOOO +24900 * 8000

r210 * +250 ¢ T/R shaft torque(ft-1b) +295* 0228 *

'Average longitudinal CG at fuselage station 195.7
1 ’ 2Instrumentation located at tail boom station 50.0

3 dInstrumentation located at tail fin station 41.0

$




FIGURL 25
IGE Forward Flight Acceleration
AH-1G S/N 71-20985

CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212
7640 758170 Gross weight (1b) 9190 qis0
f“ 1540 3620 Density altitude(ft) 2110 2760 13
.‘ 4 5 19.5 Air temperature(°C) Q.0 1S5.0 1
' 322 321 Main rotor speed(rpm) 327 324 ]
HVAR to 06 HVR to 106 i repgedi(KELS) HVR to 106 HVR to 106 i
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
+50 t\7S -78& t98 T/R red pitch link F(1b) +&50 115 28§ t 100
i +50 *17§ -§0 *100 T/R white pitch link F(1b) o +17§ -5 :+100
| -50 100 .12 t75 T/R pitch cont tube axial F(1b) =100 t 100 -150 + 185
3 ~20000 :+10000 - §000 415000 T/ yertical M?(in-1b) -]10000+ 0000 +5000+15000
] +130000 ,15000 +120000 +35000  T/B lateral M?(in-1b) t 12500, 15000 +125000 25000

+3000 + OO +3300 :(0O Upper left fitting stress?(psi) +3200:+ 200 +3000:400
~-10000 +5000 —-|0600 +5500 T/F forward & aft M’ (in-1b) =~ 7T000+4000 =-|0500 +5000

426000 +3000 +25000 . 4000 T/F lateral M’(in-1b) 26000, 2000 +24000 + 3000

+

¥100 +900 +400 +1200 T/R shaft parallel M(in-1b) —~300 + 800 0 :13%00

(o) +q00 +400 :1500 T/R shaft perp M(in-1b) +400 : Q00 +400 :]3%00
6.OL * 05 6GOL oS5 T/R blade pitch (deg) AOL : 0.8 6OL : 0.5
4+34L000 *[0000 422000 1 (0000 T/B torque?(in-1b) +30000: (000 +34000+10000
4qo0 * +$Q0 + T/R shaft torque(ft-1b) +90 ¢ +90 ¢

'Average longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0
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IGE Forward Flight Deceleration

CLEAN CONFIGURATION

FIGURE 26

AH-1G  S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER! 801 212
7640 7560 Gross welght (1b) Q190 ql40
1540 4750 Density altitude(ft) 2720 27460
*_ 1.5 19.5 Air temperature(°C) 12 .8 |§.0
320 321 Main rotor speed(rpm) 2.4 32
JO6 +o HVR 106 to HVR Airspeed (KCAS) 106 to HVR 106 to HVR
MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC
=18 *100 -200 +285 T/R red pitch link F(1b) -{00 * &0 -\18 + 850
=100 + 100 _\7§ +25 T/R white pitch link F(1b) -150+ %0 -175 +1s8
5 +125 + 100 (o] + 50 1/R pitch cont tube axial F(lb) 4150 + $0O o + 50
‘ 410000 + |§000 +15000 +{0000  T/B vertical M?(in-1b) +10000: 5000 +20000 + | 5000
| + 80000 . (00OO +9Q000C .10000 T/B lateral M?(in-1b) ¢ 15000, 50C0 4100000, (5000
é +1800 + 300 +1700 +7200 Upper left fitting stress’(psi) +2§00: 200 +1500 + 00
' ~ 19000 + 3500 —29500 .2500 ~/f forward & aft M’(in-1b) -24000+ 5000 —-16000 ., 5000
+16000 . 3000 421000 . 2000 T/F lateral M’ (in-1b) 426000+ 2000 L20000:3000
: ¥400 + (00 #3000 :700 T/R shaft parallel M(in-1b) —400. (0O o 100
-300 + (0O +400 :-00 T/R shaft perp M(in-1b) ¥400: 500 +400 . |I0O
RSL + o085 lloL + o085 T/R blade pitch (deg) I%0L: 08 Il.OL + a5
420000 * 6000 +26000 +[0000 T/R torque? (in-1b) 436000, 6000 429000 + L000

f +igo ¢ 42385 T/R shaft torque(ft-1b) +350 + 340 .

lAvera;‘;e longitudinal CG at fuselage station 195.7

ZInstrumentation located at tail boom station 50.0

E “"nstrumentation located at tail fin station 41.0
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FIGURE 27 ]
IGE Quick Stop 3
AH-1G  S/N 71-20985 : 9
CLFAN CONFIGURATION 1'0G CONFIGURATIGH :
801 212 FLIGHT PARAMETFR' 801 212
15 80 2500 Gross weight (1b) 9130 Qloo
{790 3700 Density altitude(ft) 2350 2750
60 20.0 Air temperature(°C) Q.5 14.5
322 (9 Main rotor speed (rpm) 222 330
106 to HVR 106 to HVR Airspeed (KCAS) 106 to HVR 106 10 HVR
MEAN 0SC  MEAN 0sc LOAD PARAMETER MEAN  0SC MEAN  0SC
-75 *8§0 -100 +28 T/R red pitch link F(1lb) -75 :50 0 +25
-850 +80 =715 +728 T/R white pitch link F(1b) -128 t9s c : 50

+1S0 +75 ~50 + §0 T/R pitch cont tube axial F(lb) +150 + S0 -126 + 50
+15000 l00co O + 20000  71/B vert'cal M (in-1b) 4:0000: 5000 -5000 . |5000
+!15000 +(0000 t55000 .)0000 T/B lateral M’ (in-1b) +110000,5000 95000 . 20000

Y1900 +B0OO +1000 4+ 400 Upper left fitting stress2(psi) 42300+ 200 +I1800 + 300

-26000 +4000 -30000 +4000 T/F forward & aft '(ir-1b) -2.5500+2600 —]6500 . (500

+27000 +2000 424000 +32000 T/F lateral M’(in-1b) 4+27000.20C 0 +21000+ 2 000
o] + 600 %100 + Q00 T/R shaft parallel M(in-1b) -400 : 700 =100 . |200
o + 600 4300 :700 T/R shaft perp M(in-1b) +500: 600 +400 , )j00
130L + 23 13, 8L + 05 T/R blade pitch (deg) I.5L: 085 j20L + 05
‘ 428000 *10000 +30000 + 10000 T/B torque”(in-1b) +34000: 4000 428000.10000
E. +340 * +350 T/R shaft torque(ft-1b) 1340 * +400 *

'Average longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

3 }nstrumentation located at tail fin station 41.0

]




FIGURL 28 1
Level Flight Acceleration :
AH-1G  S/N 71-20985 s
CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER’ 801 212
1780 21780 Gross weight (1b) q4340 8930
3, R40 4080 Density altitude(ft) 4180 3870 :
2.0 15§ Air temperature(°C) 6.S 2.0 1
121 321 Main rotor speed(rpwn) 323 325
145 145 Alrspeed (KCAS) 133 129 g
MEAN 0SC  MEAN osc LOAD PARAMETER MEAN  0SC MEAN  0SC
+25 £200 —(oo *71S5 T/R red pitch link F(1b) © :+200 ~2§ :+580 b
+50 +17S €0 +)100 T/R white pitch link F(1b) 0O +125§ -5 -:100 i
0 +250 - 100 :|00 T/R pitch cont tube axial F(lb) =-50 + 200 —(00 + 10O
i -15000 +30000 -|5000 +30000 T/B vertical M?(in-1b) ~10000+ 50000 - 5000 . 15000
+130000 + 45000 +140000 , 45000 T/B lateral M?(in-1b) 4125000, 20000 145000, 2 £ 000

+3100 + 700 +3300 : 600 Upper left fitting stress’(psi) +3100: 500 43200, 500

~23000 + Q000 -27000 +5500 T/F forward & aft M’(in-1b) —24000, 7000 -24600.5500

+26000 + 8000 +25000 + 5000 T/F lateral M?(in-1b) 427000, 4000 427000 , 4000
200 1300 —100 +(600 T/R shaft parallel M(in-1b) 0 .1200 +400 4200
O +1200 +200 +1490  T/R shaft perp M(in-1b) 4200 + 1200 +400 , 300
451 + 05 45 0.5 T/R blade pitch (deg) 6.OL: 0.8 BSL.,o05
+26000 112000 426000 + 000 T/B torque?(in-1b) 426000+ 10000 +30000.(0000
E: +¥i100 ¢ +7s + T/R shaft torque(ft-1b) +9§5 ¢ +70

'Average longitudinal CG at fuselage station 195.7
“Instrumentation located at tail boom station 50.0

'Instrumentation located at tail fin station 41.0




CLEAN CONFIGURATION

FIGURE 29

Level Flight
AH-1G S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER’ 801 212
1780 1560 Gross weight (1b) 93140 q040
3840 4200 Density altitude(ft) 41¢0 4000
2.0 3 0 Air temperature(°C) 6.5 12.0
121 323 Main rotor speed(rpm) 323 322
JAS 148 Airspeed (KCAS) 135 133
MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC
+25 :200 -5 :+50 T/R red pitch link F(Ib) 0 +200 -50 .75
+50 175 _50 +50 T/R white pitch link F(lb) 0 128 -25 .00
(0] +250 —1715 +50 T/R pitch cont tube axial F(lb) —50 + 200 -joo + |00
-15000 +30000 -5000 +26000 T/B vertical M?(in-1b) = 10000, 50000 -5000 , 15000

4130000 +45000
+3100 +700

-23000 t 9000

+26000 + Q000

I+

+200 1300

+

o) +1200
4.5 L

i+

0.5

+26000 + 12000

+

i+

+ 100

+126000 , 45000

43800 :+600 uypper left fitting stress?(psi)

~-23500 +4500
428000 + 3000
+500 + 500
+200 +400

e.0L + 0.5

+38000 + 4000

+80 *

T/B lateral M?(in-1b)

T/F forward & aft M’(in-1b)

T/F lateral M’(in-1b)

T/R shaft parallel M(in-1b)

T/R shaft perp M(in-1b)
T/R blade pitch (deg)
T/B torque?(in-1b)

T/R shaft torque(ft-1h)

+12.5000. 20000 140000, 10000

+3100+ 500

~24000+ 7000

427000, 4000

0 +1200
+200 + 1200
6.0L+s o035

+26000+10000

+9§5

+3000 , (0O
- 2.5500, 5000
+25000 , 4000
+200 , 1400
+300 . |400
40L , 05

+26000 , (0000

+80

1+

'Average longitudinal CG at fuselage station 195.7

?Instrumentation located at tail boom station 50.0

‘Instrumentation located at tail fin station 41.0
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FIGURE 30
Level Flight
AH-1G S/N 71-20985

: CLEAN CONFIGURATION HOG CONFIGURATION j
: 212 212 FLIGHT PARAMETER' 212 212
. <720 1690 Gross welght (1b) Q200 q )80 H
4130 5990 Density altitude(ft) 4010 3900 1
3.5 4.0 Air temperature (°C) it 8 12.0
;: % 24 124 Main rotor speed (rpm) 324 2324
: 80 qo Airspeed (KCAS) g0 qo
MEAN 0sC MEAN 0SsC LOAD PARAMETER MEAN 0sC MEAN 0sC
o +25 © + 25 T/R red pitch link F(lb} 0 .2S§ o .25
0 +25 © +25 T/R white pitch link I(lb) o . S© o + 50
-1s * 25 -100 .25 T/R pitch cont tube axial F(1lb) -100 , 50 -100 . §0

2 - 15000 +5000 —]0000 +10000 T/ vertical M?(in-1b) 0 .l0000 O . 0000
+50000 + 10000 +50007 , 0000 T/B lateral M?(in-1b) 180000, 10000 +7oooo! 10000
£1900 + 200 +2100 +200 Upper left fitting stress’(psi) +1500+ 400  +1%00 . 400
-22500 + 3000 -26000 +B3500 T/F forward & aft M’(in-1b) -2700¢ 4500 -29000 + 4500
+12000 : {000 +13000 +|000 T/F lateral M’(in-1b) +14000: 3000 +|8000+ %000

+300 * $00 +300 :+4600 T/R shaft parallel M(in-1b) 4300 , 900 +200 . 1000

+100 tS00 +200 500 T/R shaft perp M(in-1b) +100 + 1000  +400 . |I00O
0L ¢t 08 BHOL toS T/R blade pitch (deg) I.SL+ 08 |SL + 05

+20000 6000 22000 (000 T/B torque?(in-1b) +12000: gooo  +/0000 . Q000
+50 + +80 ¢ T/R shaft torque(ft-1b) +50 » +58 ¢

'Average longitudinal CG at fuselage station 195.7

‘Instrumentation located at tail boom station 50.0

YInstrumentation located at tail fin station 41.0
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FIGURE 31 ]
Level Flight . b
] AH-1G  S/N 71-20985 i
?' CLEAN CONFIGURATION HOG CONFIGURATION 3
' 212 212 FLIGHT PARAMETER' 212 212 {
F' 7670 7620 Gross weight (1b) 9150 q)30 ]
4040 4000 Density altitude(ft) 3970 4020 ;
[ 3.5 3.0 Air temperature(°C) .5 1.5 ‘
: %74 2% Main rotor speed(rpm) 323 3725
[XeYe) 11 Airspeed (KCAS) |1 Ol i 10 j
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0SsC ‘
o] 28 =25 2§ T/R red pitch link F(lb) 0 .25 0o .50
E o +25 425 +25 T/R white pitch link F(lb) o .50 0 .15
i -100  + 25 -5 425 /R pitch cont tube axial F(lb) =100+ §O -100 . 15
b ~-75000 +10000 =~T15000 , 0000 T/8 vertical M?(in-1b) O :10000 -5000.:20000
F’ +60000 +15000 445000 , 0000 T/B lateral M?(in-1b) +90000, 10000 +95000, 15000
+1700 + 200 +2600 :300 Upper left fitting stress?(psi) +1500 + 400 42000, 400
~26000 + 5000 -24000 +4600 T/F forward & aft M’(in-1b) -28000:+ 5000 -23000,(, 000
| +16000 + 1000 +16000 . 000 T/F lateral M®(in-1b) 414000+ 3,000 +17000, 3000
1 +300 + 00 +300 4600 T/R shaft parallel M(in-1b)  +200:+ 1000 +200 , 1000
+100 500 +100 + (00 T/R shaft perp M(in-1b) +400 . 1300 +300, 1200
3.0L + 05 3dOL + 05 T/R blade pitch (deg) 20L+ 0.5 2.0L + 05
+24000 + 6000 +228000 + 4000 T/B torque’ (in-1b) 416000+ 8000 +16000 , 10000
+50 + +50 + T/R shaft torque(ft-1b) 460 ¢ +55

1l\veragc longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

'Instrumentation located at tail fin station 41.0
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FIGURE 32
Level Flight
AH-1G S/N 71-20985

CLEAN CONFIGURATION HOG CONFIGURATION
212 212 FLIGHT PARAMETER' 212 212
7600 7580 Gross weight (1b) qillo Q0990
3970 4000 Density altitude(ft) 4 090 4000
29.5 3.0 Air temperature(°C) 12.0 12.0
3724 224 Main rotor speed(rpm) 324 322
119 |30 Airspeed (KCAS) 120 133
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC
O +25 -285 +25 T/R red pitch link F(1b) -.5:560 -S0 ,15
0 + 25 0 +25 T/R white pitch link F(1b) -5+ 75 -28 +100
-75 +50 -15 +50 T/R pitch cont tube axial F(lb) =100 + 100 _j00 , |00
©  +10000 -10000 +15000 [/} vertical M (in-1b) ~5000,150c0 -5000,15000
+80000 + 10000 +80000 +20000 T/B lateral M?(in-1b) 1115000, 20000 4140000, 0000
+2000 + 200 +2500 :500 (pper left fitting stress’(psi) +2§00+ 400 +3000, GOO

~2.0000 +4000 - 11000 .4000 T/F forward & aft M}(in-1b) ~-20500: 4500 -25500, 5000

+21000 * 1000 +22000 + 1000 T/F lateral M’(in-1b) 420000, 3000 +25000,4000

+300 + 500 +300 :600 T/R shaft parallel M(in-1b) +300, 1000 +200 , | 400

' 4100 + 500 +]00 +4,00 T/R shaft perp M(in-1b) +400 . 1300 %00, 400

# 385L + 05 40L + 0935 T/R blade pitch (deg) 30L, 08§ 4AO0L , 05
r, +26000 + 4000 428000 + (000 T/B torque’ (in-1b) +22000, | 0000 +26000, 0000
k +60 ¢ +¢0 ¢ T/R shaft torque(ft-1b) +858 ¢ +%0 @

: 'Average longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

*Instrumentation located at tail fin station 41.0
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FIGURE 33
Maximum Power Climb
AH-1G S/N 71-20985
CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212 j
7490 Gross weight (1b) q2%0
4900 Density altitude(ft) 4670 ‘
18.0 Air temperature(°C) 11.0 ]
%24 Main rotor speed (rpm) 124 :
10 Airspeed (KCAS) 70 '1
Rate of climb(fpm) 173%% &
MEAN 0sC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN 0sC j
+ . -75 +80 T/R red pitch link F(1b) * —lo; + §0
* ~-50 *&§0 T/R white pitch link F(1b) * -75 + §0
¢ —100 * 75 T/R pitch cont tube axial F(1b) *+ -150 + §0

o +10000 T/B vertical M?(in-1b) -5000 +)0000

1+
I+

+ +§0000 +5000 T/B lateral M?(in-1b) + +150000+ 10000
] * +3100 + 400 ypper left fitting stress’(psi) + +3400 . 200
i * -20500 +5000 T/F forward & aft M’(in-1b) * -23000 . §500

+23000 +3000 T/F lateral M} (in-1b) +25000 , 2000

1+
1+

+300 . 1000

I+

+ —-200 #1300 T/R shaft parallel M(in-1b)
+700 + jooo

+
I+

4200 t1(000 T/R shaft perp M(in-1b)

* 451 +0-5  T/R blade pitch (deg) . §5L + 0.5
+ +24000 :+g8000 T/B torque? (in-1b) + +32000, (000
+ + 70 + T/R shaft torque(ft-1b) + 4+ 80 +

YAverage longitudinal CG at fuselage station 195.7
“instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0
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FIGURE 34 %
Maximum Power Climb b
AH-1G S/N 71-20985 ]
CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER™ 801 212 3
7580 75 80 Gross weight (1b) q210 qva0 ]
4730 5300 Density altitude(ft) 4500 4180 :
3.5 IS.0 Air temperature(°C) 6.0 14.0
319 320 Main rotor speed(rpm) 320 323 ;
7 120 Airspeed (KCAS) {21 107 ;
| 300 1300 Rate of climb(fpm) 1 300 1300
MEAN 0SC  MEAN 0sC LOAD PARAMETER MFAN 0sC MEAN  0SC
+50 .200 -75 :7§ I/R red pitch link F(1b) © .150 00 :100
450 200 -50 +75  T/R white pitch link F(lb) t§O0 .150 -150 . o0
-50 +100 =125 +100 T1/Rp pitch cont tube axial F(lb) =100 + 10O -125 .18
-15000 +15000 -5§000 +10000  T/B vertical M?(in-1b) -10000: 20000 -5000 ; 0000
+135000 :20000 + 55000 +10000 T/B lateral M?(in-1b) + 100000+2.0000 +105000.20000

+3200 :500 13200 +300 Upper left fitting stress’(psi)+3300+400 +2700, 300

-24000 6000 ~2,000 *+4500 T/F forward & aft M’(in-1b) -25000: 000 -24000, (500

+28000 :4000 426000 4000 T/F lateral M’(in-1b) +2%000,. 3000 +23000, 3000

4200 :1000 -100 +400 T/R shaft parallel M(in-1b) +100 + 1100 +600 . 200

~-200 +1000 +200 :1200 T/R shaft perp M(in-1b) O +1000 +200 . (700

AQOL +05 40L 05 T/R blade pitch (deg) 45L + 085 QoL +095
g ' 130000 + 10000 420000 + §000 T/B torque’(in-1b) +34000 : 9000 +28000: g0CO
| +70 ¢ +50 ¢ T/R shaft torque(ft-1b) +60 + +)165 ¢

3 : lAverage longitudinal CG at fuselage station 195.,7
' ?Instrumentation located at tail boom station 50.0

'Instrumentation lorated at tail fin station 41.0
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FLGURE 35 :
Climb
AH-1G  S/N 71-20985
CLEAN CONFTGURATION HOG CONFIGURATION i
801 212 FLIGHT PARAMETER' 801 212 :
1480 77700 Gross weight (1b) €900 .
4410 5490 Density altitude(ft) X620
.0 1S.0 Alr temperature(°C) 1.0
3 14 324 Main rotor speed(rpm) 324 :
71 7% Airspeed (KCAS) 70 ~1
00 WEoYe) Rate of climb(fpm) 00O j
MEAN 0scC MEAN 0sC LOAD PARAMETER MEAN 0sc MEAN 0sC ;
+50 $100 —-28&5 *50 T/Rred pitch link F(1b) + (o] + 15 3
+125 +100 28 :&0 T/R white pitch link F(lb) s 28 . %0
-100 +125 -12& * 80 T/R pitch cont tube axial F(1b) i -100 + 5§50
-10000 +15000 -5000 +10000 T/ yertical M?(in-1b) 2 © +10000
+70000 : 10000 +35000 + 5000 T/B lateral M?(in-1b) + +1020004 5000

+ 1600 + 400 +2100 +300 ypper left fitting stress?(psi) +2100 , 300

i+

~22000 4500 -2%500 +Q000 T/F forward & aft M’(in-1b) s -24500.: 4500

+14000 + 2000 426000 . 3000 T/F lateral M’(in-1b) t+19000, 2000

i+

o + 800 =200 +900 T/R shaft parallel M(in-1b) * +400 . ||00

+

+200 . (100

I+

+200 1900 1200 +|000 T/R shaft perp M(in-1b)

05 L + 05 30L +05 T/R blade pitch (deg) + 25L + o5
+14000 + Q000 +16000 (000 T/B torque”(in-1b) . 426000 + 8000
+s0  * +58 * T/R shaft torque(ft-1b) + + 60 ¢

Average longitudinal CC at fuselage station 195,7
“Instrumentation located at tail hoom station 50.0

"Instrumentation located at tail fin station 41.0
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FIGURE 36 1
Climb
AF-1G  S/N 71-20985
CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212 4
75¢0 1650 Gross weight (1b) azyio g820 %
473%0 5060 Density altitude(ft) 4500 3730 )
35 15.0 Air temperature(°C) 6¢.0 1.8
319 324 Main rotor speed(rpm) 320 325
117 120 Airspeed (KCAS) } 21 120
1300 1200 Rate of climb(fpm) 1300 1300
MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC
+50 *200 O +50 T/R red pitch link F(lb) o :150 -2§5 . 50
+50 200 =50 +7S§ T/R white pitch link F(l1b)  +359 +180 o .75
—50 t100 ='25 +715 T/R pitch cont tube axial F(1b) =100 +100 |25 + 7§
-15000 +15000 ©  +15000  T/B vertical M2 (in-1b) =10000, 20000 -5000 . 15000
+135000 120000 4150000 10000 T/B lateral M?(in-1b) +100000 +20000 +140000,20000

23200 +500 +3000 +%00 Upper left fitting stress?(psi) +3%00 » 400 43%00, 500
~-24000 + 6000 -2.1000 +8000 T/r forward & aft M’(in-1b) 25000+ 6000 -24500, 55¢c0
+2%000 4000 +24000 +4000 T/F lateral M3(in-1b) +28000. 3000 126000, S5000

$200 +1000 -200 +U0O T/R shaft parallel M(in-1b) +100 + 1100 +300 .00

~200 1000 +300 :Q00 T/R shaft perp M(in=1b) O - 1000 +400 .|400

4.0L : 05 32L 05 T/R blade pitch (deg) AS5L: 05 3E5L . 05

+30000 +10000 426000 +Q000 T/B torque?(in-1b) 434000 . 8000 +354000, go00
] +¥70 ¢ +60 + T/R shaft torque(ft-1h) r60 +40 .

lAvera;;‘;e longitudinal CC at fuselage station 195.7
‘Instrumentation located at tail hoom station 50.0

}Instrumentation located at tail fin station 41.0

? 6




CLEAN CONFIGURATION

FIGURE 37
Partial Power Descents
AH-1G  S/N 71-20985

HOG CONFIGURATION

sl

801 212 FLTIGHT PARAMETER' 801 212
17180 720 (ross weight (1b) 8290 fB S0
4950 44%0 Density altitude(ft) 4540 28%0
©.0 15.9 Air temperature(°C) 5.9 1 s
323 3258 Main rotor speed(rpm) 327 32y
1% 1% Alrspeed (KCAS) 33 {20

- 6060 ~500 Rate of climb(fpm) - 600 - 500
HMEAN 0SsC MEAN 0SC LOAD PARAMETER MEAN 0sC MEAN 0sC
+50 :100 O +80 T/R red pitch link 1?(1; ‘—*;S + 100 -So + 50
+125 *100 (o] + 80 T/R white pitch link F(lb) 125+ SO -8 * S0
-t00 *100 -100 + 80 T/R pitch cont tube axial F(lb) + ~-250 * 75

-5000 *20000 -SO00 tCodod  T/8 vertical M? (ir-1b) 1000025000 -25000° ISCO0

T/B lateral M?(in-1b) + 40000+ (5000 + 150000 | SCO0

*«750600 10000 +55000 00

1500 *400  +I%00 400 Upper left fitting stress’(psi) +{100* 400 42400 300
-22500 3OO0 -I5500 *Ge00 T/F forward & aft M'(in-1b) =27500+ 7500 =-23000* OO0
+11600 *DHO0O +10000 3000 T/F lateral M'(in-1b) +16000: 3000 +{3H000* 3000
o 600 © *1300 T/R shaft parallel M(in-1b) © *+%0 +200* UOO
+200 * 700 *200 000 T/R shaft perp M(in-1b) +200 * R0OO +200 * 100
05 R 05 oL 05 T/R blade pitch (deg) AL+t 25 0 L * 0.5
+ GO0 19000 + 140060 8000 T/B torque’ (in-1b) +*(0000 * 10000 + R0O00 * 8000
+S0 ¢ +So ¢ T/R shaft torque(ft-1b) +65 + +58

YAverage longitudinal CG at fuselage station 195.7

ZInstrumentation located at tail boum station 50.0

Jnstrumentation located at tail fin station 41.0
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4
4 FIGURE 38 |
A Partial Power Descents
AH-1G S/N 71-20985 :
CLEAN CONFIGURATION HOG CONFIGURATION {
801 212 FLIGHT PARAMETER' 801 212
4
717100 1670 Gross weight (1b) 2040 £790 3
4200 4130 Density altitude(ft) 3370 4Q2%0 |
r, 2.5 15,0 Air temperature(°C) 7.5 1S E
226 234 Main rotor speed(rpm) 224 315
] 129 18 Airspeed (KCAS) na 120
-1200 -1100 Rate of climb(fpm) -1100 -1 Q0
MEAN 0SsC MEAN 0sC LOAD PARAMETER MEAN 0scC MEAN 0SC
50 *100 -26 * 80 T/R red pitch link F(lb) «15 * 78 o * 80
I.‘ s100 OO ~26 t S0 T/R white pitch link F(1b) +100* 8o +28 + &0
-100 100 -9% * 18 T/R pitch cont tube axial F(lb) + -100 * 1§
1 - 5060 320000 - a000 20000 T/B vertical M?(in-1b) _|°w: 10000 -S000* 15000
E‘ +45000 210000 25600  f00c0  T/B lateral M*(in-1b) « 50000* 10000 ,86,000* 15000

+ 900 :400 + 1200 * 500 Upper left fitting stress’(psi) +900% 5360 +1000 ¢ 500

- 20000 12000 -24500 1000 T/F forward & aft M?(in-1b) -20000: 7000 -22000 © LOOO

+S000 * 3000 +7000 *4000  T/F lateral ’(in-1b) +S000* 3OO0 +7000 * 4000
© P00 -200 :1300 T/R shaft parallel M(in-1b) O 360 +200* 1060
: +100:300 4100 00 T/R shaft perp M(in-1b) 300 %00 +300 * 1200
¥ 85 R 25 o4 to5 T/R blade pitch (deg) O *oS g5 .t 0.5
+ 4000 /7600 (600 %6600 T/B torque’®(in-1b) +10000 70000 8000 * Y000
50 ¢ +80 ¢ T/R shaft torque(ft-1b) S50 ¢ 850 *

'Average longitudinal CG at fuselage st:tion 195.7

?Instrumentation located at tail boom stition 50.0

Instrumentation located at tail fin station 41.0
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FIGURE 39

Left Sideslip in Level Flight 9

AH-1G  S/N 71-20985 . zﬂ

CLEAN CONFIGURATION HOG CONFIGURATION 1

801 212 FLIGHT PARAMETER' 801 212 "
7550 77740 Gross weight (1b) qls0 Qo030
3650 3670 Density altitude(ft) 3640 3460
3.5 1§. 8§ Air temperature(°C) V.5 1%.0

324 324 Main rotor speed(rpm) 324 3214 '

126 121 Airspeed (KCAS) |18 120 a

| 4 ) 4 Sideslip angle(deg) |6 (B} j

MEAN 0scC MEAN 0SC LOAD PARAMETER MEAN 7 0SsC MEAN 0scC ‘

+

+250 +250 +275 1150 T/R red pitch link F(1b) +250 +250 +22§5 + |50
+250 +250 +300 175 T/R white pitch link F(1b) +275 +275 4250 . |50
-300 :22-5 -225 2175 T/R pitch cont tube axial F(1b) -3252 300 -%15 + 115

+ 10000 , 20000 +20000 , 2000 T/B vertical M?(in-1b) +25000+|5000 + 25000 ,20000

—

+

T —

+145000 . 20000 +1400% ,25000  T/B 1ateral M?(in-1b) 417000020000 +165000, 15000

+3000 400 +2700 ,400 Upper left fitting stress’(psi)+ 3500+ 400 + 3600 : 400

P i )

] -10000 + Q000 — Q000 +6000  1/F forwvard & aft M’(in-1b) =Y000+6500 —7000 . 7000
+16000 +4000 116000 , 4000 T/F lateral M’ (in-1b) +2200,4000 +21000, 5000
o +1400 +600 .I500 T/R shaft parallel M(in-1b) O +1300 + 500,400
+100 +1200 +300 . 700 T/R shaft perp M(in-1b) +300 .2300 +200 .|700
9sR :+ 05 TSR +05 T/R blade pitch (deg) 50R .05 6.OR , 25
+26000 + 0000 +16000 . 2000 T/B torque?(in-1b) +22000+ g000 +30000, (0000
+80 . + 85 ¢ T/R shaft torque(ft-1b) +35 +50 +

'Average longitudinal CG at fuselage station 195.7

v

ZInstrumentation located at tail bhoom stati-n 50.0

}Instrumentation located at tail fin statirn 41.C
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FIGURE 40 3
Left Side~iip in Level Flight i
AH-1C S/N 71-20985 i
CLEAN CONFIGURATION HOG CONFIGURATION 1
801 212 FLIGHT PARAMETER' 801 212 |
7520 1790 Gross weight (1b) 2830 9070 1
3930 3700 Density altitude(ft) 3800 3750
€5 16.5 Air temperature(°C) 7.5 14.0 H
326 325 Main rotor speed(rpm) 325 324
J0 I 1 Airspeed (KCAS) 69 70
_ 22 22 Sideslip angle(deg) 25 22
F MEAN 0scC MEAN 0SC LOAD PARAMETER MEAN 0SC MEAN 0SsC

4

[ + 150 *200 4200 *+718 T/R red pitch link F(lb) 175 + 200 4175 + 758

£200 t200 +200 +100 T/R white pitch link F(1b) +200 :+ 100 4200 . 7§

1+

: -275 +100 -225 +|00 T/R pitch cont tube axial F(lb) =250 + 150 -325 . 100
: +10000 15000 420000 , 0000 T/B vertical M°(in-1b) +10000,20000 +15000, {0000
+75000 110000 +50000 20000  T/B lateral M (in-1b) +75000, 46000 +80000. 5000

+1000 ., 500 4800 .200 ypper left fitting stressz(psi)*"!’oo:qoo +1700, 300
-9500 +5500 -6500 ,5000 T/F forward & aft M'(in-1b) =—1000+ (00O -$§000, (o000
+11000 2000 +14000 .|p000 T/F lateral M°(in-1b) +14000. 3000 +[/3000. 7000

o +900 +820 41200 T/R shaft parallel M(in-1b) —100 + @00 +500 .1//00

4 +300 +900 4200 .1000  T/R shaft perp M(in-!b) +300:900 —1i00 .]200
78R + 05 S§O0R :+25  T/R blade pitch (deg) §SR. 05 4.0R .07
+4000 + (000 +2000 :g000 T/B torque?(in-1b) +12000+ 000 +16009 ., o000

E +35 ¢ +35 + T/R shaft torque(ft-1b) +30 ¢ Y5 ¢

¢ ’ 'Average longitudinal CG at fuselage station 195.7

‘Instrumentation located at tail boom station $0.0

JInstrumentation located at tail fin station 41.0
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FIGURE 41 '
Right Sideslip in Level Flight ]
AH-1G  S/N 71-20985 ]
CLEAN CONFIGURATION HOG CONFIGURATION ‘
801 212 FLIGHT PARAMETER' 801 212
7350 7730 Gross weight (1b) 91¢0 q020 3
4040 4050 Density altitude(ft) 3740 3980 i
7.5 17.5 Alr temperature(°C) 10.0 (4.0 ;
320 324 Main rotor speed(rpm) 323 225 ’s
120 121 Airspeed (KCAS) 120 { 20 q
Y | § Sideslip angle(deg) Y {4 4
MEAN 0SC  MEAN 0SC LOAD PARAMETER MEAN 0SC MEAN  O°.
——1_25 +250 =325 +128 T/R red pitch link F(lb) -125 *250 -350* IZ;
~-78 1175 -250 |00 T/R white pitch link F(1lb) ~100 +225 -275 +12$
. +200 * 1§80 —-25 +75 T/R pitch cont tube axial F(1b) 4178 + 150 + 2§ + 100
. -1§000 ,15000 ~15000 ,20000 /B vertical M’ (in-1b) -5000 +15000 ~5000 +10070
+ 85000 15000 +40000 , 20000 T/B lateral M(in-1b) +70000, 20000 +60000, |§ 000

+)800 +400 41000 .400 (pper left fitting stress®(psi)+1200+ 400 +1500 . 300
-14000 .7000 -8000 +6000 1/F forward & aft M’(in-1b) = 4500+6500 = 14000, 5000
+2.5000 , 3000 +/5000 4000 T/F lateral M’(in-1b) +20000 . 4000 +17000. 3000

-100 ,1000 +400 .1000 T/R shaft parallel M(in-ib) =200 +(000 +400 . |l00

ﬁ +200 1000 +200 1200 T/R shaft perp M(in-1b) +300 2000 +300 . jo00
IsoL., o5 100L .05 T/R blade pitch (deg) i14.5L, 05 100L ., 0S5

4 +16000 , Q000 +10000 2000 T/B torque? (in-1h) +16000+ 8000 +16000, ( 0op
+315 ¢« x205 ¢ T/R shaft torque(ft-1b) +270 + +260 ¢+

3 TAveraye longltudinal €G at fuselage station 195.7

?Instrumentation located at tail boom station 50.0

’Instrumentation located at tail fin station 41.0




FIGURL 42
Right Sideslip in Level Flight

AH-1G  S/N 71-20985 1
CLEAN CONFIGURATION HOG CONFIGURATION i
801 212 FLIGHT PARAMETER' 801 212 !
7500 7780 Gross weight (1b) € |00 q 060 1
3630 3920 Density altitude(ft) 4300 3930 ;
8.0 16.0 Alr temperature(°C) 6.5 15.0 :
425 324 Main rotor speed(rpm) 325 324 i
9% 71 Airspeed (KCAS) 69 6% ,
22 22 Sideslip angle(deg) 23 20 i
MEAN 0sC MEAN 0SsC LOAD PARAMETER MEAN 0sC MEAN 0SC n
: —100 )50 —~2580 *71§8 T/R red pitch link F(lb)-— -..-lgo_ + —|'75 _£_5—0~;_7—5—
1 -75 +150 —225 +80  T/R uhite pitch link F(lb) =100 +100 =200 .25
41715 100 4+ 75 +50 T/R pitch cont tube axial F(lb) +175 + |00 o .50 ]
[‘_‘ - 5000 +15000 + 5000 (0000 T/B vertical M?(in-1b) - 5000 ,15000 +5000 ,|0000 x
+25000 * 10000 +40000 +|0000 T/B lateral M?(in-1b) ~35000, 10000 +80000, 15000 if
+200 +400 +400 4200 upper left fitting stress’ (psi) +600 +200 +1600, 200 ]
-4500 +A4000 -(500 :+4000 I/F forward & aft M’(in-1b) —3000 +4000 =£000 .4000
i, +8000 +2000 +12000 +72000 T/F lateral M’(in-1h) +12000 +3000 +l4000t2°o°
o + 800 +400 + 800 T/R shaft parallel M(in-1b) 0 .800 +500, 900
; +200 :800 +300 +1000  T/R shaft perp M(in-1lb) +200 ., Q00 +3%00,)000
A 78 L + 05 100L +0S T/R blade pitch (deg) 9.5L . 05 |0.5L., 05
3 + 4000 : 8000 +8000 +9000 T/B torque’ (in-1b) +8000 . 8000 <Ti1000, 000
+1385 + +160 T/R shaft torque(ft-1b) +170 +110 &
i ’ lAvemge longitudinal CG at fuselage station 195.7

?Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0

TR




CLEAN CONFIGURATION

FIGURL 43
Left Sideslip in Climb
AH-1G  S/N 71-20785

HOG CONFIGURATION

Y

801 212
7470 7500
3690 4920
4.5 17.5
322 324
120 121
1200 jooo
1D I3
MEAN  OSC MEAN 0sC
+200 +250 4200 :125
+200 22§ +
-350 +250 -250 .78

+15000 + 5000
+175000 . 25000
+358 00 + 400

- 8000

i+

8000
+24000 , 000
+100 + |l100

o +1000

7§ R

i+

0.5

4 34000 4 (0000

+40 ¢

+15000 .+ 15000

+ 165000 , 25000

+3700 + COO
—13000 . 7000
+21000 . 5000
+500 +1500
o .l1500
e.5R 05

+2 4000 +10000

+60 ¢

FLIGHT PARAMET :R™
Cross weight (1b)
Density altitude(ft)
Air temperature(°C)
Main rotor speed(rpm)
Alrspeed (KCAS)
Rate of climb(fpm)
Sideslip angle(deg)

LOAD PARAMETER

T/R red pitch link F(1b)
T/R white pitch link F(1b)
T/R pitch cont tube axial F(1lb)
T/B vertical M?(in-1b)
T/B lateral M?(in-1b)
Upper left fitting stress’(psi)
T/F forward & aft M’(in-1b)
T/F lateral M’(in-1b)
T/R shaft parallel t(in-1b)
I/R shaft perp M(in-1b)
T/R blade vitch (deg)
T/B torque?(in-1b)

T/R shaft torque(ft-1b)

301 212

8840
4040

14.0

325

113
jooo

1'%

MEAN 0sC MEAN 0sC

1+

+200 + 100
4225+ 1350

+ -300 + IS0

I+

+20000. | 5000

I+

+|559‘332°ooo

I+

+3900 + (OO

i+

- 6000 . 3000

I+

+24000 . 00O

I+

+400, 1600

I+

. 0 .ls00

45§ R ,o5

i+

+36000 + 10000

I+

I+

+50 ¢

lAvemge longitudinal CGC at fuselage station 195.7

’Instrumentation located at tail boom station 50.0

‘Instrumentation located at tail fin station 41,0
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CLEAN CONFIGURATION

FIGURE 44
Left Sideslip in Climb
AH-1G S/N 71-20985

FLIGHT PARAMETER'

Gross weight (1b)
Density altitude(ft)
Air temperature(°C)
Main rotor speced(rpm)

Alrspeed (KCAS)
Rate of climb(fpm)
Sideslip angle(deg)

LOAD PARAMETER

801 212
74730 7650
4770 4640
7.0 1 7.5
324 325

¢4 T
250 1000
22 21

MEAN 0SC  MEAN 0sC
+150 1785 +225 tlo00
1TSS +175 200 :i00

-350 + 125 -275%
+15000 + 15000 415000

+105000 + 0000 +110000

+125 T/R pitch cont tube axial F(lb) ~ 300

+ 15000

+ |0000

+2000 +400 +2200
-2500 +3500 -llooo
+ 15000

o] + 1000 4400

+ 4§00

+2000 +17000 + 3000

4200 + Q00 +200 +1000
OR + 0.5 45 R :05

+6000 8000 +14000 . //Q00
+30 : +20 +

T/K red pitch link F(lb)

T/R white pitch link F(1b)

T/B vertical M’ (in-1b)

T/B lateral M‘(in-1b)

T/F forward & aft ™’ (in-1b)

T/¥ lateral M (in-1b)

+1200 T/R shaft parallel *1(in-1b)

T/R shaft perp M(in-1h)
T/R blade pitch (dep)
T/B torque’(in-1h)

T/R shatt torque(ft-1h)

HOG CONFIGURATION

801
a300
4900
q.0
32%
73
1000
23
MEAN  0SC
+225 * 200
«2.00 + 200
200

4+

+20000+ | Soc0

+150000+ 5000

+ 400 ypper left fitting stress®(psi) +3200: 500

~-3500+3500

+24000+ BoooO

-200 + 900
+300 + 1400
40R+ 05

420000+ 6000

-5 +

"Average longitudinal CG at fuselage station 195.7

‘Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0

n

212
2940
3770

1 4

(o}

325

09
Qo0

2.4

MEAN
+115 *
+200

-37§

te

+10000 +

+ 125000 ,

+400

i+

+200
B30R
+2 6000 +

-5 +

0sC
as
100
100
10000

15000

+ 500
+ 5500

4000

1400
1500

0.5

000

T DT

st R
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FIGURE 45
Right Sideslip in Climb
AH-1G  S/N 71-20985 j
CLEAN CONFIGURATION HOG CONFIGURATION
H’ 801 N 212 FLIGHT PARAMETER' 801 212 1
A 7440 7420 Gross weight (1b) 170
4600 4490 Density aluitude(ft) 3740 4
» 55 11.§ Air temperature(°C) 14.0 j
4 320 324 Main rotor speed(rpm) 322
ﬁ‘ 117 120 Alrspeed (KCAS) | ?
1000 1000 Rate of climb(fpm) g0 0 K
13 |14 Sideslip angle(deg) 12
MEAN 0SC MEAN 0sC LOAD PARAMETER MEAN 0sC MEAN  0SC
~100 + V75 =375 +128 T/R red pitch link F(1b) + -325.150
-50 +150 * T/R white pitch link F(1b) * -275 + 125
3
4 +75 + 175 4785 +100 T/R pitch cont tube axial F(1b) + +
-¢0000 +15000 -5000 +35000 T/B vertical M?(in-1b) s ~10000 ,2 0000
! + 0000 +25000 +70000 . 40000 T/B lateral M*(in-1h) + +75000,20000
+ 2000 + 400 +1700 +400@ ypper left fitting stress’(psi) * +2200, 400
~Q000 +12000 -11000 + 6500 T/F forward & aft M’ (in-1b) + ~7500 + 7500
4+ 24000 + 4000 +21000 :+ 5000 T/F lateral M’(in-1b) 4 +24000% {000
0 + 1000 +400 :1000 T/R shaft parallel M(in-1b) + +400 +1000
1 o + {100 +400 . [400 T/R shaft perp M(in-1h) + +200 1500
1 120L + 05 120L + 035  T/R blade pitch (deg) + 13.5L: 05
1 +30000 + 10000 +1Q000 .12000 T/RB torquez(in-lb) + 424000+ | 2000
{
+275 + 1250 ¢+ T/R shaft torque(ft-1b) + +310 ¢

lAverago longitudinal CG at fuselage station 195.7

“Instrumentation located at tail boom station 50.0

*Instrumentation located at tail fin station 41.0
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FIGURL 46
Right Sideslip in Climb

AH-1G S/N 71-20985 ;

CLEAN CONFIGURAT [ON HOG CONF1GURATION

801 212 FLIGHT PARAMETER’ 801 212 4

7500 7560 Gross weight (1b) a2 60 8900 ]

4440 §290 Density alritude(ft) 4900 AplO i

4 0 )<7.5. Air temperature (°C) q.0 14 0
LY q 3 23 Main rotor speed(rpm) 323 3724

69 71 Airspeed (KCAS) 71 71
1000 000 Rate of climb(fpm) 000 00O
23 22 Sideslip angle(deg) 24 23
MEAN 0SC  MEAN 0SC LOAD PARAMETER MEAN  0SC MEAN  0SC
~175 225 —=325 +i00 T/R red pitch link (1b) ~150*225 -350 + 100
-150 +200 + T/R white pitch link F(1b) —_loo*t 200 ~—300.100
9 +200 +100 +75 + 50 71/R pitch cont tube axial F(1b) 4280+ |00 o . 50
' O +10000 415000 ,10000 T/ vertical M (in-Ib) +5000+ 15000 +5000 + 10000
+ 110000 , 25000 +710000 , 40000 T/B lateral M?(in-1b) + 95000, 2 0000 + 80000, 15000

+2200 . 400 +1200 + 200 Upper left fitting strossz(psi) +1700* 300 +1700+ 300
~15000 + 000 —11000 + §000 T/F forward & aft M'(in-1b) -12000* §000 —-8500.: (00O
+26000 + 3000 +18000 + 2000 T/F lateral M’'(in-1b) +24000+ 2000 +2it"0+ |500

=100 +700 +300 +400 1/R shaft parallel M(in-1b) -300: go0 +200 . 3900

E o t 00 +300 + 900 T/R shaft perp M(in-1b) +300+ 700 4200 + (100

j NSL+ oS 12oL =05 T/R blade pitch (deg) 12.0Ls 05 |40L. 0.5
+30000 +:8000 +!10000 . 0000 T/B torque? (in-1b) 118000 , (OO0 122000, gpo0O
+400 +260 T/R shaft torque(ft-1b) +'5G51 1-5-50 +

'Average longitudinal CG at fuselage station 195.7

“Instrumentation located at tail hoom station 5G.0

‘Instrumentation located at tail fin station 41.0
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FIGURL 47

Constant Power Left Turn
AH-1G  S/N 71-20985

CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER! 801 212
7720 7580 Gross weight (1b) 9340 ga0o0
3100 4140 Density alcitude(ft) A310 4490 |
5§55 I8 0 Air temperature(°C) 12.0 1. s {
328 32¢ Main rotor speed(rpm) 351 327 i
q6 9% Airspeed (KCAS) Q42 q?2 71
2.0 (.9 Normal acceleration(G's) 1.9 I8
! MEAN 0SC  MEAN 0SC LOAD PARAMETER MEAN  0SC MEAN  0SC
; —:“2:-5 —: |.OO —'-1_.; *25 T/R red pitch link F(jll:)_ o ;25 + '2-5- -100 , 25 ?
+50 +100 —-50 +25 T/R uhite pitch link F(1b) +50 , 150 -100 , 50 fg
3
-75 +100 =275 4100 T/R pitch cont tube axial F(lb) =¢85 +12§ =—100 . 50 i
1 -50000 :20000 —45000 +:30000 1/ vertical M?(in-1h) -25000. 25000 -35000:35000
+ 15000 +20000 445000 . 40000 T/B lateral M?(in-1b) 440000:30000 +60000, 5000
+1100 +500 +2000 :400 vypper left fitting stress’(psi) +1500. 400 +2600, (00
F -10000 48000 -15500 ,6500 7/y foryard & aft *’(in-1b) =-13000: 8000 -(,000:10500
+5000 , 3000 411000 ,3000 T/F lateral M’(in-1h) +10000+ 4000 14000, 4000
+300 1000 4600 . 100 T/ shaft parallel ‘M(in-1b) —100 +]000 +400 1300
-100 :g00 1300 .00 T/R shaft perp M(in-1b) +200 - 1100 +g00 1300
loL + o5 30L .05 T/R blade pitch (deg) 40L .05 50L . 05
+6000 + 3000 +6000 : 10000 T/B torque’(in-1b) +8000: 8000 122000 :/0000
¥ 60 °* +60 * T/R shaft torque(ft-1b) +75 s+ +%0

"Averape longitudinal CG at fuselage station 195.7
“Instrumentation located at tail boom station 50.0

JInstrumentation located at tail fin station 41.0

"
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FIGURE 48 J
Constant Power Left Turn 3
AH-1G S/N 71-20985 ;
CLEAN CONFIGURATION HOG CONFIGURATION L
801 212 FLIGHT PARAMETER! 801 212 ;
T30 76%0 Gross weight (1b) Q270 87130 :
3750 §830 Density altitude(ft) 4340 5000 1
4.5 19.0 Air temperature(°C) 12.0 14.0
3273 327 Main rotor speed(rpm) 3298 325 A
3
129 126 Airspeed (KCAS) 120 K
2.0 2.0 Normal acceleration(G's) 1.9 2.0
4
MEAN 0scC MEAN 0SC LOAD PARAMETER MEAN 0sC MEAN 0sC i
—25 + )00 -8 + 50 T/R red pitch link F(1b) ~50 +200 ~-%0 . 50 i
+25 t100 -850 +75 T/R white pitch link F(1b) +50 +200 =-25 .50 “’

-28§ :|00 ~|00 *7§5 T/R pitch cont tube axial F(1b)¢7§ 150 ~-75 + 175
- 50000+ 25000 =30000 +35000 T/B vertical M?(in-1b) -30000 : 30000 -25000 + 30000
+45000 + 25000 +10000 35000 T/B lateral 42 (in-1b) +90000 +25000 4100000 +25000
+1700 * 400 +2800 +500 Upper left fitting stress’(psi)+2700 + 500 +3100 . 600

~ 15000 +10000 14500 +A500 T/F forward & aft M’(in-1b) —20000 *+ )0000 -12000 + Q000

+12000 . 3000 + 14000 , 5000 T/F lateral M’(in-1b) +20000 + 5000 120000 : 4000
r +400 :1200 +300 .1S00 T/R shaft parallel M(in-1b) O +1400 +300 , 1500
; O +1100 +200 .1500 T/R shaft perp M(in-1b) +100 +1500 4200 .1700
F. 30L* 05 3BOL 205 T/R blade pitch (deg) ToL + 05 45L + 05
: +12000+ {0000 +16000 . (0000 T/B torque’(in-1b) 42.2000 + 12000 426000 +10000
‘ + 30 ¢+ + 60 ¢ T/R shaft torque(ft-1b) +120 ¢ +60 *

YAverage longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0

}Instrumentation located at tail fin station 41.0
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FIGURE 49
Constant Power Right Turn
AH-1G  S/N 71-20985 . i

CLEAN CONFIGURATION HOG CONFIGURATION 3
801 212 FLIGHT PARAMETER' 801 212
7660 7620 Cross weight (1b) 9300 ta20
3990 5120 Density altitude (ft) 3980 4410
50 17.0 Air temperature (°C) 2.5 14.0 b
129 328 Main rotor speed (rpm) ID2 330
95 102 Airspeed(KCAS) 86 aQy 4
(.9 1.9 Normal acceleration(G's) . % 1.9 ‘
MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC 1
+50 100 —§0 50 T/R red pitch link F(lb) +50 l—OO -50 + 25§ “
+75 *+100 -25 +50 T/R white pitch link F(lb) +150 . 150 -25 + 75 :
= -100 +50 T/R pitch cont tube axial F(lb) - 100 + 125 17§ + 50 ]
3 -50000 +20000-40000 ,20000  T/B vertical M*(in-1b) -25000:25000 -35000, 30000
: +2.5000 +15000+25000 20000 T/B lateral M?(in-1b) +25000. 15000 4+55000,20000

+1300 +400 +1600 500 |pper left fitting stress?(psi) +1200: 00 422004+ 700

~11000 + 6000 -14500 +7000  T/% forvard & aft M’(in-1b) —-11000+g000 =-12500,10500

+4000 +3000 +8000 ,4000 T/F lateral N°(in-1b) +9000:4000 +12000. 4000
+100 +1]00 +400 1200 T/R shaft parallel M(in-1b) 4200 + {100 +300 + 500
—100 :1000 +300 :1200 T/R shaft perp M(in-1b) 4300 + (100 +100 , |400
JOR: 0.5 1.5 L + 25  T/Rblade pitch (deg) ISL-05 25L 095
P 48000 +Q000 +8000 ;+g000 T/B torque’(in-1b) +r 6000+ %000 418000 + QOO0
:‘ + 55 * + 60 + T/R shaft torque(ft-1bh) + 65 *r§o0

lAver:me longitudinal CC at fuselage station 195.7

ZInstrumentation located at tail boom station 50.0

‘"Instrumentation located at tail fin station 41.0
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FIGURE 50
Constant Power Right Turn
AH-1G  S/N 71-20985

CLEAN CONFIGURATION

HOG CONFIGURATION

801 212 FLIGHT PARAMETER' 801 212
7610 7650 Gross weight (1b) 4250 €810
4150 4960 Density altitude(ft) 4350 4070
4.5 19.0 Air temperature(°C) 12.0 14.0
323 323 Main rotor speed(rpm) 325 32%
126 127 Airspeed (KCAS) 16 11é
1.9 2.2 Normal acceleration(G's) 1.7 1.9
MEAN 0SC  MEAN 0sc LOAD PARAMETER MEAN  0SC MEAN  0SC
+75 +125 -0  +100 T/R red pitch link F(1b) +25 ,125 -25 ,50
+125 :+150 O  +100  T/R uhite pitch link F(lb)  +100 150 6 .75
-150 :125 —150 :100 1/R pitch cont tube axial F(lb) =100 + 100 -200 . 50
-50000 +30000-45000 :45000 T/B vertical M?(in-1b) -20000 +50000 -20000 + 25000
+45000 :25000+90000 :45000 T/B lateral M?(in-1b) 495000+ 25000 +100000 . 25000
+1700 400 +3000 :500 Upper left fitting stress’(psi) +2800+ 500 +3200 . 600
-{4000 :10000-17500 10500 T/F forward & aft M’(in-1b) -18500+ 8500 ~12000 +10000
+9000 +4000 +16000 .5000 T/F lateral M*(in-1b) 19000+ 3000 +{7000 5000
+200 +(200 +600 +|¢Cc T/R shaft parallel M(in-1b) 0 +1200 +i00 . 1900
-100 1000 +300 :1600 T/R shaft perp M(in-1b) +200 +1300 o .1500
0 08 20L +0.85  T/Rblade pitch (deg) AS5L .05 30L. 05
+14000 +8000 +12000 :12.000 T/B torque? (in-1b) 420000+ 8000 +2 $000+|2000
*60 ¢ +S0 T/R shaft torque(ft-1b) +74 +60

'Average longitudinal CG at fuselage station 195.7

ZInstrumentation located at tail boom station 50.0

nstrumentation located at tail fin station 41.0

n
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CLEAN CONFIGURATION

FIGURE 51
Constant Altitude Left Turn
AH-1G  S/N 71-20985

HOC CONFIGURATION

801 212
7290 7640
4130 3940
3.0 16.0
324 324
99 9¢
1.3 .3

MEAN 0SsC MEAN 0sC

+50 1§ -50 50
+75 785 -25 +50

+

~ 100 100 -50 + 50
-~ 15000 +15000 —-10000 ., 5000

465000 + 10000 +170000 + 0000
+1600 + 400 +ig00 +?200
25500 +5500 -24(000 + (000
*12000 +2000 (5000 +1 000

o + 300 +400 +)000
+200 + Qoo 4300 + /00
20 + 05 3SL +05

+6000 * 000 +12000 +6000

i+

teéo +355 *

FLIGHT PARAMETER'
Gross weight (1b)
Density altitude(ft)
Air temperature(°C)
Main rotor speed(rpm)
Airspeed (KCAS)
Normal acceleration(G's)

LOAD PARAMETER

T/R red pitch link F(1b)

T/R white pitch link F(1lb)

801 212
9010 9210
3910 3940
75 12.0
322 324
g q2
)5 |.4
MEAN  0SC MEAN  0SC
+25 t2o00 ~—;5—-;—50—
+s0 tloo =15 +75
-100 + 158

T/R pitch cont tube axial F(lb) -80 + |§0

T/B vertical M?(in-1b)

T/B lateral M?(in-1b)

-25000 +) 5000

+ 110000+ 20000

Upper left fitting stress’(psi)T2800+400

T/F forward & aft !’ (in-1b)
T/F lateral M’(in-1b)

T/R shaft parallel M(in-1b)
T/R shaft perp M(in-1b)
T/R blade pitch (deg)

T/B torque‘ (in-1b)

T/R shaft torque(ft-1b)

lAvernge longitudirnal CG at fuselage station 195.7

2Instrumentation located at tail boom station 50.0

'Instrumentation located at tail fin station 41.0
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-30000, 000
+24000 + 3000
-200 +1000
t100 + a00
5L + o5
42600010000

+35 °

-20000+ 0000
+Q0000 .+ 5000
+2700 + 400
~21000 +4500
+18000+ 2000
+400 :]000
+700 + 1100
45L + 0.5
+22000+ o000

+ 65 +

A ntine




CLEAN CONFIGURATION

FIGURE 52

Constant Altitude Left Turn

AH-1G S/N 71-20985

HOG CONFIGURATION

801 212 FLIGHT PARAMETER' 801 212
74770 7680 Gross weight (1b) 8a70 8970
1950 4140 Density altitude(ft) 4210 371%0

). 0 17.5 Air temperature(°C) 10.0 4.0
327 323 Main rotor speed(rpm) 322 2321
127 (127 Airspeed (KCAS) 119 21
1.8 1.4 Normal acceleration(G's) i3 1.3

MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC
+285 +125 -~100 *71S5 T/R red pitch link F(1b) +§O t200 _-718 :+175
+25 150 -1S =+ 100 T/R white pitch link F(lb) +25 200 _7E 75
O + 150 100 + 715 T/R pitch cont tube axial F(1b)-50 * {§0 -—~17§8 + 715
~35000+ 15000 — 15000 , 25000 T/B vertical M?(in-1b) -15000 420000 ~20000 , 25000

4105000 + 25000
+2900 , 400
-26000 + 9000

£24000 , 4000

0 +1200
o] + 900
YysL + o095

+24000 +9 000

+85 ¢

+115000 +350000

T/B lateral M?(in-1b)

+ 150000 . 35000 +\355000 , 20000

+3400 , 600 Upper left fitting stress’(psi)t 3400+ 400 43900 . 500

-26000 +7000
+28000 , 5000
+400 ,|500
+ 200 :+1500
55L + 08

+2 6000 42000

+140 ¢

T/F forward & aft M3(in-1b) -29000+7000 —20000 :7000

T/F lateral M’(in-1b)
T/R shaft parallel M(in-1b)
T/R shaft perp M(in-1b)
T/R blade pitch (deg)
T/B torque?(in-1b)

T/R shaft torque(ft-1b)

+26000, 4000 +27000 , 5000
-100 +2100 + 600 .)200
+400 , |q00 +200 .1500
17.5L + 05 §§ L . 05

426000 + 6000 + %6000 + 0000

+75 ¢ +58 ¢

'Average longitudinal CG at fuselage station 195.7

21nstrumentation located at tail boom station 50.0

dinstrumentation located at tail fin station 41.0
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FIGURE 53 ]
Constant Altitude Right Turn -
AH-1G S/N 71-20985

CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' 801 212
7270 1600 Gross weight (1b) gas50 Q2730
4020 3910 Density altitude(ft) 4240 3810
8.0 le.0 Air temperature(°C) 6.5 12.0
324 327% Main rotor speed(rpm) 321 324
104 97 Airspeed (KCAS) 90 9%
.2 .4 Normal acceleration(G's) 1.4 1.3
MEAN 0SC  MEAN 0sC LOAD PARAMETER MEAN  0SC MEAN  0SC
+785 100 _26&6 +50 T/R red puch—nnk F(1b) ;?.5 +200 25 :26§
¥100 + 7§ 0 +50  T/R white pitch link F(1b) +7§ +100 —-2§ +50
-125 + 1S -15 +50 1/R pitch cont tube axial F(lb) -100 *200 —1S50 +50
-20000 +15000 -15000 +20000 T/B vertical M?(in-1b) -25000 +20000 -10000 ,|0000
+ 100000 + 15000 +15000 +12000  T/B lateral M2 (in-1b) +120000 . 25000 +85000 , 10000

+ 1600, 400 42200 +300 ypper left fitting stress®(psi)+3200 + 400 +2700 ., 200

-25000 + (SO0 -2.2000 +§000 T/F forward & aft M’(in-1b) -31000 . 5000 -24000 , 5000

+ 9000 ,2000 {16000 +?2000 T/F lateral M3 (in-1h) +24000 + 3000 +13000 . 000
‘.. o + 1000 4400 +1200 T/R shaft parallel M(in-1b) =100 +|000 + 300 .1000
é. +300 . 900 +300 :|i00 T/R shaft perp M(in-1b) O +1000 +800 .|000
"‘ 2S5 L.05 30L : 5 T/R blade pitch (deg) oL + 08 2. 5L + 093
f +4000 . @000 +27000 :+£000 T/B torque? (in-1b) +2.6000 +10000 +26000 . 000
‘ + 45 ¢ +s5 . T/R shaft torque (ft-1b) + 65 @ + 60 +

'Average longitudinal CG at fuselage station 195.7
?Instrumentation located at tail boom station 50.0
‘Instrumentation located at tail fin station 41.0




FIGURE 54
Constant Altitude Right Turn
AH-1G  S/N 71-20985

CLEAN CONFIGURATION HOG CONFIGURATION
801 212 FLIGHT PARAMETER' ) 801 212
. 7770 7700 Gross weight (1b) g9 %0 ga90 ;
3830 38%0 Density altitude(ft) 1800 33¢%0 1
1
- £S5 16.0 Alr temperature (°C) 1.0 13.5 {
} 320 328 Main rotor speed (rpm) 322 319
g 12§ 126 Airspeed (KCAS) 11q 119
é 1.3 |.4 Normal acceleration(('s) | .4 1.4 "
MEAN 0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>