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ABSTRACT

Engineering flight tests of the UH-1B helicopter equipped with
the XM-16 and XM-21 armament subsystems were conducted by the U, S, 5
Army Aviation Test Activity (USAAVNTA)., The overall objective was {
to determine the effect of the installation of the subsystems on the £
UH-1B, Specific objectives were to determine the existence of any
safety-of-flight conditicns by evaluation of quantitative stability i
and control and vibration data and to determine any performance losses.

The USAAVNTA was responsible for preparing test plan, executing ¥
test, and submitting final report, Tests were conducted at sites in Lo
Fort Irwin, Bakersfield, and Ecwards Air Force Base, California, UH-1B/
XM-16 tests were conducted from 19 July through 11 August 1965 and ! !
consisted of 39 flights totalling 35,8 productive flight hours, :
including 13 flights for 7.3 productive hours of weapon firing tests, l
UH-1B/XM-21 tests were conducted from 24 August through 2 September |
1965 and consisted of 14 flights totalling 13.75 productive flight
hours, including 3 flights for 2.5 productive hours of weapon firing
tests.

appreciable drag increase. The XM-16 caused a greater reduction in

specific range than the XM-21, Compared with performance of clean

UH-1B at 8000 pounds gross weight, 5000 feet altitude, and 324 rotor l
rpm, the installation of the XM-16 and XM-21 resulted in specific

range reductions of 15 percent and 12 percent respectively,

Performance data showed that both armament subsystems caused an y

Compared with clean UH-1B data (Report FTC-TDR-62-13), stabiiity
and control data showed no appreciable changes in flying character-
istics of the UH-1B equipped with either armament subsystem,

A o,

Firing tests showed that both armament subsystem could be fired
safely within the flight envelope established by the contractor. &

Vibration characteristics were satisfactory under all conditions
tested except for the lateral 4 cycles-per-revolution vibration with
the XM-21 armament subsystem installed., The vibration level at all
forward airspeeds slightly exceeded the 0,15-g limitation of MIL-H- |
8501A.

llydraulic boost-off tests in hover, takeoff, climb, level
: flight, and landing were investigated. Qualitative pilot comments
describing the helicopter's flying qualities with the boost off with
either armament subsystem indicated that collective forces were high
and could not be maintained for an extended period. The only
practical method of landing was to execute a run-on landing.
Attempting to transition to a hover resulted in over control and
incipient loss of control due to high cyclic forces,

The performance data generated in this evaluation shoulc be
incorporated in the Operator's Manual. i
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FOREWORD

1. AUTHORITY
1.1 XM-16/UH-1B Helicopter Armament Subsystem

a. Letter, AMSTE-BG, Hq, U, S. Army Test and Evaluation Command
(USATECOM) , 17 October 1963, subject: 'Directive for Engineering -
Service Test of Combination 2,75" FFAR-M~6/Ul{-1B Helicopter Armament
System, USATECOM Project-Task Number 4-4-1531-01, 02, 03,"

b, Letter, AMSTE-BG, llq, USATECOM, 31 March 1964, subject:
"Flight Test of: a, Helicopter Armament System XM-16/\li-1B, USATECOM
Project-Tusk Number 4-4-1532-03; b, Helicopter Armament System LAU3A/A
and 32A/UH-1B, USATECOM Project-Task Number 4-4-1542-.03,"

1.2 XM-21/UH-1B llelicopter Armament Subsystem

Letter, AMSTE-BG, liq, USATECOM, 5 January 1965, subject: 'Test
Directive, USATECOM Project Number 4-5-1535, Integrated Engineering/
Service Test of XM-21 Armament Subsystem for Ull-1B Helicopter."

2. REFERENCES

A list of references is contained in Section 3, Appendix VI,
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SECTION 1 ~ GENERAL

1.1 OBJECTIVES
1,1,1 UH-1B Helicopter Equipped with XM-16 Armament Subsystem

The overall test objective was to determine the effect of the
XM-16 armament subsystem on the basic UH-1B helicopter. The specific
objectives of the test were to:

a, Determine the existence of any safety-of-flight conditions
by the measurement and subsequent analysis of quantitative stability

and control and vibration data.

b, Determine the performance losses resulting from the
installation of the XM-16 armament subsystenm,

c. Verify the flight envelope proposed by the airframe
contractor to be used during armament firings.

1.,1,2 UH-1B Helicopter Equipped with XM-21 Armament Subsystem

The test objectives for the UH-1B helicopter equipped with
the XM-21 armament subsystem were the same as those in Paragraph 1,1.1,

1,2 RESPONSIBILITIES

The U, S. Army Aviation Test Activity (USAAVNTA) was responsible
for preparation of test plan, execution of test and submission of
final report,

1.3 DESCRIPTION OF MATERIEL

1.3,1 XM-16 ARMAMENT SUBSYSTEM

The XM-16 armament subsystem is composed of a combination of
the M-6 subsystem and the Aero 6D (LAU-32A/A), 7-round, 2.75-inch
Folding-7in Aerial Rocket (FFAR) rocket pod, the M-6 subsystem
consists of four 7.,62-millimeter (mm) M-60C machine guns, two
machine-gun mount assemblies, and the necessary controls and hardware.
A gun mount is attached to the rack assembly of the :xternal stores
support assembly on each side of the UH-1B helicopter, and the guns
are aimed by means of a sighting station at the copilot's position,
The four machine guns have a total weight of 796 pounds and a
maximum capacity of 6600 rounds., Total lateral deflection is 12
degrees inboard to 70 degrees outboard and the vertical deflection
is 9 degrees upward to 66 degrees downward, When either set of guns
is traversed to its inboard limit stop, the guns cease firing,
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The control panel consists of the OFF-SAFE-ARMED switch and
the gun selector switch., Both switches are three-position toggle
type and must be pulled upward to be operated. The guns fire only
when the OFF-SAFL-ARMED switch is in the ARMED position, The gun
selector switch enables the operator to select his fire power: with
the switch in the LOWER position, only the lower guns operate; in
the ALL position, both upper and lower guns operate; and in the
UPPER position, only the upper guns operate,

The sighting station is located at the copilot's position and
provides the means of remotely aiming the guns, When the "dead-man'
switch is depressed, control of the guns is transferred from the
cyclic control stick firing switches to the controller trigger, 1In
this condition the guns cannot be fired from the cyclic control
stick, The movement of the controller in elevation and deflection
causes the guns to follow the controller, When the ''dead-man" switch
is released, the guns are returned to the '"stow'" position and can

then be fired by depressing the fire button on the pilot's cyclic
control stick,

Photo 3-
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Two LAU-32A/A, 7-round, 2.75-inch FFAR rocket pods, one for each
side of the helicopter, are suspended from the MA-4A bomb racks and
are expendable, The launcher attitude is of fixed variable design
and can be changed in elevation only from the ground. The 2,75-inch
FFAR's can be fired in ripples only and are ignited in pairs, one
rocket simultaneously from each launcher, Up to 7 pairs of rockets
may be selected., The number of pairs of rockets may be preset
before firing and the subsystem is capable of firing 7 pairs of
rockets forward from a fixed position of the launcher in 1,167
seconds, The rockets are fired from the same cyclic control stick
firing switches that are used by the pilot or copilot to fire the
M-6 machine guns, The trigger switches are located on each cyclic
control stick., The rockets are aimed by pointing the aircraft and
using either the M-6 machine guns as spotter rounds or the MK VIII
sight mounted in the pilot's position., The two rocket pods can be
jettisoned simultaneously by either electrical or mechanical means,

The machine guns and rockets rannot be fired simultaneously,
When the ROCKET-GUN selector switch is placed in ROCKET, the
copilot may use the controller on the sighting station to aim and
fire the guns. The instant the pilot depresses the trigger on the
cyclic control stick, the guns automatically stop firing and the
rockets are ignited,

1.3.2 XM-21 ARMAMENT SUBSYSTEM

The XM-21 armament subsystem consists of a combination of
7.62-millimeter twin, high-rate-of-fire XM-20 machine guns and
twin 2.75-inch rocket launchers (LAU-32A/A). The gun mount
assemblies, which are installed one on each side of the helicopter,
were originally designed to support two M-60C machine guns, Each
mount of the test aircraft was modified to install a single, recoil
mounted, automatic machine gun,

The XM-20 is an electrically driven, 6-barrel, Gatling-type,
high-rate-of-fire machine gun. The two guns weigh 100 pounds. The
weapon is capable of providing fire coverage up to 10 degrees in
elevation, 99 degrees in depression, 12 degrees inboard, and 70
degrees outboard at rates of 2000 to 4000 rounds per minute. As with
the M-6 subsystem the guns cease firing when either weapon traverses to
its inboard limit. The slew rates are 40 degrees/second in elevation
and depression and 75 degrees/second in deflection,

The sighting station, which is located at the copilot's
position, is identical to the M-6 subsystem sighting station; and the
operational functions are also the same, When the “dead-man" switch
is depressed, the gun turrets follow the action of the controller on
the sighting station and the guns can be fired only by the copilot.
With the release of the ''dead-man'" switch, the guns return to the
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"stow" position, and both the pilot and copilot carn fire the guns
from the cyclic control sticks, The pilot is capable of firing the
guns only in the '"stow'" position and directs the fire by aiming the
helicopter,

Each of the XM-20 weapons is fed through a flexible ammunition
chute supported at the forward side of the pylon. The rounds are fed
from the right side, and the spent cases are ejected rearward and to
the left. The links are ejected rearward and to the right by means
of a rotary-type delinking feeder, The ammunition storage box
configuration in the aircraft remains the same as that of the M-6
subsystem. Two forward rows of boxes supply the left-hand gun and
two aft rows supply the right-hand gun. There is a total of 3000
rounds for each gun which are linked together to produce a single
continuous belt through the cartridge drive crossover., The cartridge
drive crossover enables each gun to be fed from the two rows of
storage boxes at the dual rate of 2000 and 4000 rounds per minute.
There is a burst limit time delay of approximately 3 seconds in the
firing system,

The control panel is very similar to that of the M-6 subsystem
except for the gun selector switch, The operator has the choice of
firing either the left-hand gun only, right-hand gun only, or both guns.

The rocket launcher is the same LAU-32A/A, 7-round, 2.75-inch
FFAR rocket pod as that of the XM-16 armament subsystem, The
capabilities and firing sequences are also identical. Rocket firing
is primary with the ROCKET-GUN switch in the ROCKET position. The
number of rocket pairs to be fired per burst is selected on the
ROCKET PAIR SELECTOR switch, Depressing a cyclic control stick
trigger causes the preselected number of rocket pairs to fire. The
circuitry is reset to the original condition whenzver the trigger
is released during a rocket burst so that the full selected number
of rocket pairs will be fired at the next burst, Should the copilot
be firing machine guns with the sighting station, depressing the
pilot's cyclic control stick trigger stops the machine-gun fire and
causes the rocket pairs to be fired, The pilot directs the rocket
fire by maneuvering the aircraft and acquires the target through his

reflex sight,

A detailed description of the Ul-1B helicopter, S/N 60-3589,
and an additional detailed description of the XM-16 and XM-21
armament subsystems are contained in Appendix IV,
1.4 BACKGROUND
1.4.1 QUALITATIVE MATERIEL REQUIREMENT

Combat Development Objectives Guide (CDOG) Paragraph 537a(2)
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states the following: "Armed Helicopter Weapons Systems. A series

of armament systems capable of rapid mounting and demounting from
Army observation and utility helicopters. The armament systems may
consist of weapons and ammunition from current weapons systems of
advanced design together with synchronized sighting, mounting, and
firing devices providing for elevation, depression, and traverse
where required, Specific armament systems required include light
weapons, point target weapons, and area weapons. The systems will
be employed in support of the full spectrum of ground combat
operations from selected observation and utility helicopters in
flight, at a hover, or on the ground., Weapons systems for
observation helicopters and those utility helicopters used in the
troop transport and utility role shall be light and simple to

avoid degrading required helicopter agility. Selected utility
helicopters will be armed for the primary mission as weapons
helicopters and will mount a single-type weapon system. The systems
will provide for full utilization of new weapons."

1.4,2 UH-1B HELICOPTER EQUIPPED WITH XM-16 ARMAMENT SUBSYSTEM

The effectiveness of the Ul-1B helicopter equipped with either
the M-3 (2.75~-inch FFAR) or the M-6 (7.62-millimeter M-60C machine
gun) armament subsystem has been demonstrated. In many tactical
situations, however, the combined use of the machine guns and the
rockets would have significantly increased the degree of mission
success. The need to incorporate both weapons was recognized and as
a result the combination of the two armament subsystems was
fabricated in August 1963,

1.4,3 UH-1B HELICOPTER EQUIPPED WiTH XM-21 ARMAMENT SUBSYSTEM

UH-1B helicopters are required to act as armed escort for
troop landing operations or for screening operations. In addition,
they make reconnaissance of enemy territory and should be capable
of protecting themselves if fired upon. Current aircraft are
equipped with the M-6 armament subsystem. This subsystem is not
wholly satisfactory because accuracy in tracking and first-round
hit requires improvements; reliability is low; and rate of fire
is too low, in certain operations, to exploit fully the maneuver-
ability of helicoupters. An improved subsystem is required that will
provide increased effectiveness in the destruction and neutralization
of hostile elements. Employment of the subsystems should require a
minimum restriction on the maneuverability of the aircraft. The
heavy components of the subsystem (weapons and/or ammunition) must
be designed for quick and easy removal from the aircraft,
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l.4.4 GENERAL

The Weaponization Project Manager, Hq, U. S. Army Materiel
Command (USAMC) assigned the engineering-service test of the UH-1B
helicopter equipped with the XM-16 and XM-21 armament subsystems to
Hq, U. S. Army Test and Evaluation Command (USATECOM). USATECOM,
in test directive, 17 October 1963, as amended 31 March 1964,
requested USAAVNTA to conduct an engineering flight test of the
UH-1B helicopter equipped with the XM-16 armament subsystem, In
Test Directive, 5 January 1965, USATECOM requested USAAVNTA to
conduct an engineering flight test of the UH-1B equipped with the
XM-21 armament subsystem.,

The engineering flight tests were conducted at test sites
in Fort Irwin, Bakersfield, and Edwards Air Force Base, California.
The UH-1B/XM-16 tests were conducted during the period 19 July 1965
through 11 August 1965, Thirty-nine flights totalling 35.8
productive flight hours were required to accomplish this program,

The UH-1B/XM-21 tests were conducted during the period 24 August
1965 through 2 September 1965. Fourteen flights totalling 13,75
productive flight hours were required to accomplish this program.

A separate report of the UH-1B/XM-16 jettison tests outlined
in Test Plan (Section 3, Appendix VI, Reference e) was submitted on
5 May 1965 (Reference n). An interim report on the UH-1B/XM-16
engineering flight test results was submitted on 13 September 1965
(Reference o).

USATECOM authorized USAAVNTA, on 21 August 1965, to
incorporate the results of the engineering flight tests of the

UH-1B equipped with the XM-16 and XM-21 armament subsystems in one
final report,

1.5 FINDINGS

1.5.1 PERFORMANCE

1.5.1.1 Level Flight

The results of the level flight performance tests indicated
that the UH-1B helicopter equipped with either the XM-16 or XM-21
armament subsystem required more power at the same airspeed than a
clean helicopter (Reference s),

At 8000 pounds gross weight, 5000 fecet altitude and 324
rotor rpm, the installation of the XM-16 armament subsystem resulted
in a specific range reduction of 15 percent, The installation of




the XM-21 armament subsystem at the same conditions resulted in a
12-percent reduction in specific range.

4 The minimum power required for level flight at a given
! coefficient of thrust (Ct) showed an average increase of approximately
£ 7 percent for the UH-1B equipped with either armament subsystem,

1.5,1.2 Autorotation

The minimum rate of descent in autorotation of the UH-1B
equipped with the XM-16 armament subsystem at gross weights between
6300 pounds and 7800 pounds was 1850 feet per minute (fpm) at 54
knots calibrated airspeed (KCAS), A minimum rate of descent of
1660 fpm was reported for the clean UH-1B at the same conditions
(Reference s). The Ul-1B equipped with the XM-16 and XM-21 exhibited
the same characteristics in autorotation,

1,5,2 STABILITY AND CONTROL

1.5.2,1 Static Longitudinal Stability

The static Jongitudinal stability of the UH-1B helicopter
with either weapon subsystem installed was satisfactory under all

{ conditions tested. A comparison of stability with the weapon
subsystems installed on the UH-1B showed that no appreciable
difference existed under similar test conditions. As noted in
earlier UH-1B evaluation (Reference r), instability occurred below
40 KCAS. This reversal was not objectionable., No appreciable
difference was observed in the static longitudinal stability
characteristics of the UH-1B with only one pod or with two pods,
either full or empty.

ORI

1,5.2.2 Static Directional Stability

] The static directional stability of the armed UH-1B in
all configurations was satisfactory under all test conditions.
Lateral control positions indicated less positive dihedral effect
than in the clean UH-1B helicopter but this was not considered
objectionable (Reference r). The variation in pedal position
required for steady sideslips showed no significant change from
test results of the pxevious evaluation (Reference r).

1,5.2.3 Sideward and Rearward Flight

g Flying characteristics of the armed UH-1B in sideward
and rearward flight were satisfactory and essentially unchanged
from those of a clean UH-1B, Sufficient control was available to
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fly to the 30 knots true airspeed (KTAS) required by Paragraph

3.2.10 of MIL-H-8501A (Reference p) in both sideward and rearward
flight.,

1.5.2,4 Dynamic Stability

Comparison of the dynamic stability test results of the
armed UH-1B and the clean UH-1B showed no difference in the
dynamic stability characteristics of the two aircraft. The 1-
inch control pulse disturbances were well damped about all three
axes and were acceptable.

1.5.,2,5 Controllability

The controllability of the armed UH-1B was satisfactory
about all three axes. The maximum control sensitivity of the
longitudinal, lateral and pedal responses were 10, 24 and 28
degrees/secondz/inch respectively at calibrated airspeeds of 48
through 95 knots in level flight. The longitudinal and lateral
control responses at the identical conditions were 5 and 11
degrees/second/inch respectively. The directional control
response was a maximum of 24 degrees/second/inch at 48 knots,

A slight difference in controllability existed between the
armed UH-1B and the clean UH-1B but this difference was not
apparent to the pilot,

1.5.3 VIBRATION
1.5.3.1 Non-Firing

The vibration lewvels of the UH-1B equipped with the XM-16
armament subsystem were satisfactory. The vibration levels with
the XM-21 armament subsystem installed, however, were magnified.
At a frequency of 4/rev (21.6 cycles/second), the lateral a:celer-
ation exceeded 0,15g, the limit specified in Paragraph 3.7.1(b) of
MIL-H~8501A (Reference p). This level was recorded from 43,5 KCAS
to the airspeed limit (100 KCAS),

1erSrid2 Firing

The vibration levels of the armed helicopter with the
guns firing were within the limits of Paragraph 3.7.1(b) of
MIL-H-8501A, The highest vibration level (0.15g) was recorded in
the lateral plane of motion at a 4/rev (21.6 cycles/second)
frequency.




1.5.4 FIRINGS

1.5.4.1 Machine-Gun Firiqgi

The firing of the XM-16 (M-60C) and XM-21 (XM-20)
machine guns hud no significant effects on the handling qualities
of the helicopter, The XM-20 machine guns created a reaction
force opposite to the line of fire, When the controls were held
fixed, the helicopter re:ponded in the direction of the resulting
momen% but, as the guns ceased firing, returned to the initial
trim position,

1.5.4.2 Rocket Firings

The firing of the 2.75-inch Folding-Fin Aerial Rockets
(FFAR's) was satisfactory under all conditions tested. With the
controls of the UH-1B held fixed, a nose-down attitude change of
4,5 degrees was experienced when a full complement of rockets
(7 pairs) was fired. The pitching rate was approximately 4.8
degrees/second and was not considered hazardous. A pilot would
normally unconsciocusly <orrect for this resultant pitch-down
tendency.

1.,5.5 BOOST-OFF

The results of these tests indicated that with the boost
off it was possible to maintain level flight with either weapon
subsystem installed on the UH-1B helicopter. The collective-
pitch control had a tendency to creep down at a rate of .5 inches/
second (1 second after the hydraulic boost was turned off),
Collective forces measured were 76 pounds in sustained level
flight with zero sideslip, and 90 pounds in a climb, Because of
these forces extended flight with the boost off would be impossible,
The only practical method of landing with boost off was to execute
a run-on type of landing because of the high control forces and
the incipient loss of control that resulted when attempting teo
transition to a hover,




My

R T L e ke Tt IAYR 3 S T WY o e e

oo ol o2 Fog €T e L Tt

1.6 Conclusions

The handling qualities of the UH-1B helicopter with either the
XM-16 armament subsystem or XM-21 armament subsystem installed
were essentially the same as those of a clean UH-1B.

A significant level flight performance penalty was experienced
with either subsystem installed. The minimum rate of descent
during autorotational descents with either subsystem installed was
increased by approximately 200 fpm,

Results from the firing of both machine guns and rockets

showed that there were no safety-of-flight limitations within the
envelope specified by the airframe contractor.

1.7 Recommendations

The performance data generated during this evaluation should
be incorporated in the Operator's Manual (Reference q).
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SECTION 2 - DETAILS OF TESTS

2.0 INTRODUCTION

The engineering tests of the UH-1B equipped with the XM-16
armament subsystem were completed on 11 August 1965. The XM-21
armament subsystem was immediately installed and tested. The
requirements of Paragraph 2.3.1 of the test plan (Reference g),
Machine-Gun Firings of the UH-1B/XM-21, were executed as outlined.
Portions of the other tests were omitted because of experience
gained during the UH-1B/XM-16 tests. No problem areas were
encountered during the XM-16 evaluation and because of the aero-
dynamic similarity of the XM-16 and the XM-21 only spot-checks of
the various flight conditions were required for the XM-21 sub-
system evaluation,

The performance portion of the test was limited to level-
flight speed-power and autorotation tests., The most adverse
flight conditions were concentrated on in the stability and
control portion of the test. These limitations were impased by
the short calendar time allotted for this project.

Performance tests were conducted in a stabilized condition
in non-turbulent air., All stability and control, boost-off, and
weapons firing tests were conducted in non-turbulent atmospheric
conditions so that test data would not be influencad by
uncontrolled disturbances.

The test UH-1B helicopter, Serial Number 60-3589, crashed
and burned on 2 September 1965,

Stability and control data was evaluated on the basis of
requirements of Military Specification MIL-H-8501A (Referenc: p).

The results of the Jettison Tests of the UH-1B/XM-16
armament subsystem outlined in Test Plan (Reference e) were
reported on 5 May 1965 in Reference n.

2.1 PERFORMANCE

2.1.1 LEVEL FLIGHT

2.1.1.1 Objective

Tests were conducted to determine airspeed, fuel flow,
and power required relationships to define the level flight
performance for any combination of gross weight, altitude and
rotor rpm,
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2.1,1.2 Method

Tests were conducted at various combinations of altitude,
gross weight, and rotor speed in the armed (XM-16 or XM-21)
configuration, Each speed power was flown at a constant value of
gross weight divided by density (W/p). This involved increasing
altitude on successive data points as fuel was consumed, Data
was recorded in stabilized flight at various airspeeds throughout
the allowable speed range at approximately 10-knot increments to
define adequately the particular power required curve, In
addition to basic power parameters, fuel-flow data was recorded,

2.1,1,3 Results

Test results are presented graphically in Figures 4
through 15, Section 3, Appendix I, Non-dimensional summary plots
are presented in Figures 1 through 3.

2.1.1.4 Analzsis

The effect on power required due to the addition of the
XM-16 or the XM-21 armament subsystem is illustrated in Figure A,

FIGURE A
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Compared with the performance of a clean UH-1B at the
conditions of Figure A, at the airspeed for normal rated power,
the installation of the armament subsystems resulted in a 13-knot
airspeed loss for the XM-21 and a 16.5-knot airspeed loss for the
XM-10.,

The performance penalty in terms of range performance is
illustrated in Figure 3,

FIGURE B

'LEVEL FLIGHT RANGE SUMMARY
DENSITY ALT. =5000 FT. ROTOR RPMs 324
AVG. C.G. STA. = 130.8 IN.(MiD.)
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Compared with the performance of a clean UH-1B at the

' conditions of Figure B, at 8500 pounds, the installation of the
XM-16 resulted in a 15-percent decrease and the installation of
the XM-21 resulted in a 12-percent decrease in specific range at
optimum cruise airspeed, Uompared with performance of a clean
Ull-18, the optimum cruise airspeeds with the XM-]16 or the XM-Z1

;‘ installed, varied from a decrease of 15 knots at light gross

' weights to zero knots at higher gross weights when optimum cruise

was at the placard airspeed limit.

e At

L

The UH-1B with the XM-16 installation showed a greater
reduction in specific range than with the XM-21 installation. This
difference can be explained by the greater drag surface of the XM-16.
This greater drag surfacc resulted in an increased negative fuselage
trim angle of attack for the XM-16 which in turn resulted in
increased power required and, therefore, a greater reduction in
specific range. The difference in trim angles of attack for the
XM-16 and XM-21 1s shown in Figure (,

FIGURE C
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2.1.2 AIRSPELD CALIBRATION

2.1.2.1 Objective

The objective of these tests was to determine the airspeed
position error for both the standard and test airspeed systems,

2.1,2.2 Method

The calibrated trailing bomb method was used to determine
the airspeed calibration of the standard and test airspeed systems.
The aircraft with the XM-16 installed was flown at various airspeeds
in stabilized level flight at an average gross weight of 6980 pounds.

2.,1.2.3 Results

Test results are presented graphically in Figures 19 and 20/}
Appendix I.

2.1.2.4 Analzsis

The position error of the test airspeed system was nonlinear,
This position error varied from +3.0 knots indicated airspeed (KIAS)
to +4,5 KIAS, The position error of the standard airspeed system was
identical to that of the airspeed system of a standard UH-1B (Reference
q). This indicates that the installation of either the XM-16 or XM-21
had no effect on the ship airspeed system position error.

2.1.3 AUTOROTATIONAL DESCENTS

2 1T 451 Objective

The objective of these tests was to determine the minimum
rate of descent and the airspeed for minimum rate of descent during
stabilized autorotations,

2.1.3.2 Method

Autorotational descents were conducted at various airspeeds
throughout the allowable speed range. During the descents, time and
altitude were recorded to determine the rate of descent. Stabilized
descents at various airspeeds between 40 and 88 KCAS were flown to
determine the airspeed for minimum rate of descent,

2,1,3.3 Results

Test results are presented graphically in Figure 21,
Appendix I,

15
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2.1.3.4 Analzsis

The tests to determine the minimum rate of descent and the
airspeed for minimum rate of descent were conducted with only the
XM-16 instalied on the Ull-1B helicopter, Since other tests revealed
the close similarity of the XM-16 and XM-21 armament subsystems in
their effect on flight characteristics, autorotational descents
with the XM-21 armament kit were not accomplished. The minimum rate
of descent in autorotation of the armed UH-1B at average gross
weights of 7000 pounds and average density altitudes of 7500 feet
was 1850 feet per minute (fpm) compared with 1660 fpm for the
unarmed UH-1B,

2.2 STABILITY AND CONTROL

2,2,1 STATIC LONGITUDINAL STABILITY

2a20l01 Objective

The objective of these tests was to determine the static
longitudinal speed stability as the airspeed was varied from trim
during level flight, autorotation, and partial power descents,

2.2.1,2 Method

Static longitudinal stability tests with either the XM-16
or XM-21 installed were conducted in two ways. The first method
consisted of recording the control positions required for various
stabilized airspeeds during level flight. These tests were conducted
in conjunction with the level flight tests (Paragraph 2.1,1).

The second method of evaluating the static longitudinal
stability consisted of fixing the collective stick at the various
trim conditions specified in Paragraph 3.2.10 of MIL-H-8501A
(Reference p). Once the helicopter was trimmed at a recommended
airspeed, the collective stick was fixed, the airspeed was changed
by the movement of the longitudinal cyclic stick and altitude was
allow to vary.

2.,2.1.3 Besults

Test results are presented graphically in Figures 22
through 36, Appendix I,

2.2.1.,4 Analzsis

Static longitudinal stability was positive for all airspeeds
above 40 knots at all conditions tested. No significant difference

16
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between the apparent degree of stability of the clean UH-1B (Reference
r) and the armed UH-1B was indicated by comparison of the slope of the
control position versus airspeed curves,

2.2.2 STATIC DIRECTIONAL STABILITY

2.2.2.1 Objective

The objective of these tests was to evaluate the lateral-
directional flying qualities, effective dihedral, and directional
stability for representative flight conditionms,

2.2.2.2 Method

Static lateral-directional stability was investigated by
obtaining the longitudinal, lateral and directional control
positions necessary to maintain various steady sideslip angles at
several different airspeeds and altitudes. The flight conditions
tested were level flight, autorotation, and climb. The center-of-
gravity (C.G.) locations were either forward or mid., Static
directional stability was determined from the relationship between
pedal position and angle of sideslip. Effective dihedral was
determined from the relationship between lateral control and
sideslip angle,

2.2.2,3 Results

Test results are presented graphically in Figures 37
through 46, Appeniix I.

2.2.2.,4 Analxsis

The armed UH-1B helicopter exhibited strong positive
static directional stability under all conditions tested. The
dihedral effect was slightly weaker compared with the clean UH-1B
evaluation (Reference r), Negative dihedral occurred at high-
speed level flight and was more noticeable at a forward C.G. than
at a mid C,G, Although not in accordance with MIL-H-850lA,
(Reference p), this was not objectionable to the pilot. The angle
of roll showed no change in attitude with increasing left sideslip;
this was not a characteristic of a clean UH-1B, This condition was
not objectionable to the pilot,

2.2.3 SIDEWARD AND REARWARD FLIGHT

2,2.3.1 Objective

The objective of these tests was to determine if sufficient

17
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control was available to hover in winds of up to 30 knots.
2.2.3.2 Method

The hovering characteristics of the armed UH-1B helicopter
in crosswind and tailwind were simulated by recording control
positions in sideward and rearward flight, The helicopter was
stabilized at the various cirspeeds by using a calibrated pacer
ground vehicle,

T L = o i e TR RA TS A VL
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2.2.3,3 Results

Test results are presented graphically in Figures 47 and
48, Appendix I,

A2 T A e

2.2,3.4 Analzsis

Sideward and rearward flights were satisfactory with the

XM-16 installed. A slight difference, however, was noticed with

: the nonsymmetrical armament configuration., With one pod removed,

‘ the control positions shifted to counter the unbalanced weight
loading but the flying qualities we=2 still satisfactory. No
problems were encountered in sideward flight through the speed
range from zero to 33.5 knots true airspeed (KTAS) in both
directions, During rearward flight at 23 KTAS, a longitudinal
cyclic stick control margin of 0.9 inches of aft cyclic travel
remained.

L ey M T 37,

RS

. 2,2.4 DYNAMIC STABILITY

2.2.4,1 Objective

The objective of these tests was to determine the
capability of the armed UH-1B to return to trim following a
disturbance,

2,2.4,2 Method

The armed UH-1B dynamic stability characteristics were

‘ determined from analysis of the time histories of the helicopter
' motions resulting from pulse-type control inputs. The
longitudinal, lateral, and directional axes were subjected to 1~
1t inch control inputs and the helicopter's responses were recorded.
3 The tests were conducted in level flight at an average density

; altitude of 4990 feet, a mid C.G. (Station 130.9), a rotor rpm of
, 324, and an average gross weight of 6980 pounds. A control

o fixture was used to insure precise inputs,

L R e T o
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2.2.4.3 Results

Time histories are presented in Figures 49 through 54,
Appendix I,

2.2.4.4 Analxsis

The UH-1B equipped with either the XM-16 or XM-21 showed
no apparent difference in dynamic stability characteristics from those
of a clean UH-1B, Following forward and aft longitudinal pulses, the
aircraft was essentially deadbeat in pitch. A residual lateral-
directional oscillation persisted after the initial disturbance
damped out. Following directional or lateral pulse inputs the
aircraft established a well damped '"dutch roll" mode of motion
which damped out in 4 to 5 cycles.

2.,2,5 CONTROLLABILITY

2.2.5.1 Objective

The objective of these tests was to determine the changes
in controllability of the UH-1B as a result of the installation of
the armament subsystem.

2.2,5.2 Method

The controllability of the UH-1B with the XM-16 installed
was determined by analyzing the helicopter's response to step-type
control inputs about all three axes. A control fixture was used to
insure constant inputs. The data was analyzed in terms of the
maximum angular accelerations and rates and the time to reach the
corresponding maximum values. The tests were conducted under the
same flight conditions listed for the dynamic stability tests
(Paragraph 2.2.4.2),

2.2.5.3 Results

L Test results are presented graphically in Figures 55
through 63, Appendix I,

3 2.2.5.4 Analxsis

The control sensitivity and response were determined
through analysis of the angular accelerations and the angular rates
i respectively. Differences were found in comparison of the control
: . sensitivity and response of the armed and unarmed UH-1B helicopters.

The following table presents a comparison of the controllability of
the armed and unarmed helicopters:
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CONTROL SENSITIVITY

WK '} r 1N By sy 3 7 0
op ¢ d 2
7 Al E Lk q ) Zy

3} o Time to
 Configuration

(lAxis /i ' Sensitivity "Penk
o | gt ¢ deg/sec?/in ‘sec
AL ASna il R = ; RN ; ;

‘Clean | iPitch Fwd 10.5 Aft 10.5 = 0.5

G e Rt 30.0

e i iYaw o ALt 224,00

i S, Fav ik o < -

Lt 23.8 0.4

Rt 29.9 0.5

| Pitch Aft 10,0 0.5

| Roll
il gmen
i | Yaw.

i | i
J NP GEReYS i L

Lt 20.1 Rt 25.3 0.4

Lt;1122.3 /Rt 728,2 0.6

CONTROL RESPONSE
Time to
Peak
sec

Configuration Axis Response

deg/sec/in

Clean ‘Pitch. Fwd 9.9 Aft 9,9 2,0

‘Roll Lt 10.2 Rt 15.0 1.2

Yaw . Lt 9.9 Rt 13.2 0.9

Pitch Fwd 6.5 Aft 4.9 1.5

Roll 'Lt 7.0 Rt 11.4

A § & Kk

i & Yéw v

_1}2

; Lt 10.5 Rt 17.1 0.9

NOTE: Comparisons were made in level flight at

800 KCAS at a gross weight of 7000 pounds.,

The centrollability changes indicated were not significant enough
to be perceptible to the pilot.
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The installation of the XM-16 or XM-21 on the UH-1B caused
a lower than normal vertical C.G, and increased the moment of
inertia about all axes. Controllability increased at a lower C.G.
and decreased with a larger moment of inertia, This would explain
the differences between the controllability of the clean UH-1B and
the armed Uli-1B,

2.3 VIBRATION

2.3.1 OBJECTIVE

The objectives of these tests were to determine the vibrations
induced by the installation of the armament subsystems and to
determine the vibrations due to the firing of the guns,

2.3.,2 METHOD

Vibration tests were recorded during the entire flying portion
of the program. The helicopter was equipped with two velocity-type
accelerometers at the passenger station to record lateral and
vertical vibrations, At the initial phase cf the flying program, the
test UH-1B helicopter was flown in the clean configuration and its
vibration characteristics were established. The vibration character-

istics of subsequent flights in the armed configuration were compared
with those of the clean helicopter,

2.3.3 RESULTS

Test results are presented graphically in Figures 64 through
66, Appendix I,

2,3.4 ANALYSIS

The armed (XM-16 or XM-21) UH-1B showed satisfactory
vibration characteristics during the firing of both subsystems and
during the non-firing of the XM-16 subsystem. Duriiy tiie non-
firing of the XM-21, however, the lateral vibration acceleration

21
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exceeded the allowable level defined in Paragraph 3.7.1 of MIL-H-
8501A (Reference p). The following table gives a comparison of the
vibrations: '

VIBRATION TEST CONDITIONS
Ull-1B/XM-16

Vibration Lateral Vertical Flight

Frequency CAS  Acceleration Acceleration Frequency C.G. Phase
PRSI AT, ¥ kt g g
l/rev.  97.0-  ,0225 .0209 5.3 131.2 Non-Firing
99,0 ,02925 0273 5.4 128.3 Firing
2/rev  97.0 077 .072 10.6 131.2 Non-Firing
o7 fo0 0 <4077 072 10.8 128.3 Fiting
4/rev 97,0 .000 . .000 21,2 131.2 Non-Firing
99,0 000 .000 21.6  128.3 Firing

*S.A. = Single Amplitude

VIBRATION TEST CONDITIONS
UH-1B/XM-21

Vibration Lateral Vertical Flight
Frequency CAS  Acceleration Acceleration Frequency C.G., Phase
S.A, kt g g
1/xev 101, 0552 .039 5.4 130,7 Non-Firing
100, 0315 ,03315 5.4 126,1 Firing
2/rev 101. 133 .078 10.8 130.7 Non-Firing
100, .09 072 10,8 126,1 Firing
100, «145 .07 21.6 126.1 Firing
22
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VIBRATION TEST CONDITIONS

CLEAN UH-18B
Vibration Lateral Vertical -~ Flight
Frequency CAS Acceleration Acceleration Frequency C.G. Phase
S.A* kt g g
1/rev 96.5 0154 0171 5.3 129.8 Non-Firiﬁg
2/rev 96.5 .063 .096 10.6 129.8 Non-Firing
4/rev 96.5 .000 .000 21,2 129,8 Non-Firing

2.4 FIRINGS

2.4.1 MACHINE-GUN FIRINGS

2.4,1,1 Objective

The objective of these tests was to evaluate the effects
on stability and control of the UH-1B during ithe gun firings at
various flight conditions and to insure that there was no compromise
of safety of flight throughout the flight envelope.

2.4.1,2 Method

The firing of the machine guns of the XM-16 and XM-21
armament subsystems was conducted at zero KCAS, 48 KCAS, 67 KCAS,
and 95 KCAS. Hover firings were conducted at approximately S0 feet
above the ground, and level flight firings were conducted at 500

23
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feet above the ground., Tests for both weapons were conducted in
the machine-gun firing positions listed in the following table:

MACHINE-GUN FIRING POSITIONS
XM-16 § XM=-21

VS e "‘ q"{:; o 55 & i 4 _'. W 1 | 4 -l R : 1 ‘ 5 .
‘Elevation Depression  Traverse Rt  Traverse Lt

o 2067y v

% Zero “«iZero [ (Zero Zero
Zero  Zero Extrene —-v
Zero ., . . Zero mmee Extreme

Maximum —--- .Zero Zero
Maxinum -=-- Extreme Zgds
“ ‘Maximum o= m——— Ext réfpe
———= ‘Maximum Zero Zero
———- Maximum Extreme -—-=

R Maximum ———- Extreme

NOTE: 1, * indicates "stow'" position.

2. Maximum travel of guns,

LN XM=16  XM-21
N Upward: 9° 10°
\\\\ Downward: 66° 90°
B Inboard: 12° 12°
H Outboard: 70° 70°

3, Guns will cease fire when their
inboard limit is reached,

2,4,1,3 Results

Time histories of machine-gun firings are presented in
Figures 67 through 72, Appendix I.

2.4.1.4 Analzsis

Firing the M-60C machine guns of the XM-16 subsystem did
not adversely affect the stability and control of the helicopter
at any of the conditions tested. Firing the XM-20 machine guns of
the XM-21 produced a reactionary force opposite to the direction of

24




|
B
|
F
|
|
E
|
g

fire., The helicopter's reaction can be clearly seen in Figures 67
through 72, Appendix I. The helicopter returned to the original
trim pusition after the guns ceased firing. This condition was not
objectionable to the pilot,

2.4,2 ROCKET FIRINGS

2.4,2.1 Objective

The objective of these tests was to insure that there were
no adverse flight characteristics introduced during the firing of
the rockets.,

2.4,2,2 Method
The firing of the 2.75-inch FFAR was conducted at 7300
pounds gross weight, 324 rotor rpm, and forward C.G. The rotckets

were fired at the conditions listed in the following table:

Flight S5 Altitude

Condition Airspeed Above Ground
"KCAS. ft
Hover 0 IGE*
Hover (Left Pod
Empty). 0 IGE
Level Flight 48,84,99 500
Level Flight : i
(10° Rt Sideslip) 85 750
Level Flight. - e
(10° Lt Sideslip) 85 650
Level Flight . -
(Lt Pod Empty) 85 600
Climb (400 fpr) 61 700
Descent (400 fpm) Si‘r 1300
Autorotation : 90 900.
Maneuvering ;
(Rt Pull-up) 95 700
. Maneuvering
(Lt Pull-up) Y95 R i 700

* IGE denotes in ground effect

25



For each of the conditions listed, except the one-pod-
H empty condition, 7 pairs of rockets were fired; for the one-pod-
empty condition, 7 single rockets were fired,

i 2.4.2,3 Results

Time histories are presented in Figures 73 through 79,
: Appendix I,

= "~ T Iy

2,4.2.4 Analzsis

The rocket firing tests were characterized by a nose-down
pitching motion of the helicopter under all conditions tested.
The pitch angle change was approximately 4.5 degrees with a maximum
angular rate of 4,8 degrees/second, The rate was so slight that
the pilot would automatically correct the pitching motion without
thinking about it. This pitching motion could be attributed to a
moment about the pitch axis resulting from the rocket blast. The
sudden loss of weight of the rockets would alsc add to this motion.
The rocket pods were located at an aft C.G. (Station 136.0), and
the firing of 14 rockets (252 pounds) in 1.167 seconds would move
the C.G, forward.,

T e ErAa s e b

2,5 BOOST-OFF FLIGHT

2.,5.1 OBJECTIVE

, The objective of these tests was to determine if flight was
1| feasible with the weapon systems installed and the hydraulic
control boost inoperative,

2.5.,2 METHOD

Power-boosted or pcwer-operated control failure was simulated
by switching off the hydraulic boost system on the armed UH-1B
helicopter, The forces necessary to maintain control of the
helicopter were measured by strain gages for the longitudinal and
lateral forces and a hand-held force indicator for the collective
force. Tests were conducted in hover, climb, level flight and
landing., Paragraph 3,5.8 of MIL-H-8501A (Reference p) was used as
a basis for evaluating the results.

2.,5.3 RESULTS

Time histories are pressnted in Figures 80 and 81, Appendix I.
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2.5.4 ANALYSIS .

The longitudinal, lateral, and pedal control forces were
satisfactory under all conditions tested. The collective position
force exceeded the maximum limit (25 pounds) stated in Paragraph
3.5.8 MIL-H-8501A (Reference p). The collective force measured 90
pounds in a climb and could not be maintained for an extended
period., A run-on landing was the only practical method of landing.
Incipient loss of control resulted from over-controlling when
transitioning to a hover because of the high cyclic forces,

SECTION 3 Appendices |

Appendix |

. Test Data B |
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UH-1B USA S/N 60 - 3589
Avs. C.G. = Sta 130.9(Mip)
ARMAMENT CONFIGURATION
Pops FurLLy LoabeD

SYM ROTOR SPRED ARMAMENT
~RPM ~

') 324 XM - 21

m] 324 XM-1l6

D 318 XM-16

A 314 XM -16

— — — DEMOQTES XM-~2|
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&
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Ficure No 3
Lever, FuiaHT PERFORMANCE
UH-1B USA S/N 6O - 3589
Ave CG. = Sta 130.9(Mip)
ARMAMENT CONFIGURATION
Pops Fuiwy Loapep -

3 SYM ROTOR SPEED ARMAMENT
o ~ R PM. ~
“‘ @] 324 XM =21 -
[} 324 XM - 16
3 D 318 XM - 16
- A 314 XM - 16
3 — - — DENOTES XM-Zi
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Ficure No., «
LeveL FLIGHT PERFORMAMCE
UH-1B USA s/ 60-55849
ARMAME NT COMFLIGURATION
GROSS WEIGHT 6590LE.
ALTITUDE S2BOFT.
ROTOR RPM 318
Cr 0039713
CG STATION 130.0 1N, (A7/D)
M- 16 KIT
TS3-L-9A S/NOGROZ

U5 STANDARD LAY 99 MAX.NAMPP

w
o

vm:_\_.

NOTE: FUEL FLOW DATA
UNAVAILABLE FOR MISSING

SpreciFic RANGE
N auT. My /LB Fuelr
B

10 NAMPP DATA POINTS,
DERIVED FROM
FIGURE 16
q00
Vg
x 800
w
z
8 RECOMMENMDED CRUISE
W
J
x T00
0
I
q
T 600
®
[
o]
o
¥
J 500
O
W - A CLEAU UH-B(FTC-TOR- 62-20)
2 ,
g
w = MAXIMUM POWER AVAILABLE: Q40 SHP
' 300
(o] 20 4.0 &0 8o 100 120
TRLE AIRSPEED ~ KNOTS
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Fiaure No. 45
LeveL, FLiGHT PERFORMANCE

UH-1B USA S/N 6O - 3589
ARMAMENT CONFIGURATION

GROSS WEIGHT TOIOLB.
ALTITUDE S320FT.
ROTOR RPM 318
Cy 04235
CG STATION I 312N, (A7/0)
XM-16KIT
TS53-L-9A S/N 06202

US STANDARD DAY AMAX NAMPP

Ve

NOTE.
FUEL FLOW DATA UNAVAILABLE
FOR MISSING NAMPP DATA POINTS

DERIVED FROM

FICURE /5

MAXIMUM POWER AVAILABLE * Q40 SHP

o &0 A-0 60 8o loo 130

TRUE AIRSPEED ~ KNoOTS
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Fiauag Neo., &
LeveEr FrLiaHT PRERFORMAMCE

UH-1B USA S/N GO - 3589
ARMAMENT CONFIGURATION

GROSS WEIGHT 7000 LR.

ALTITUDE 7300FT.
ROTOR RPM 324

Cr 04330

CG STATION 131.2 IN, {M710)

XM-i6 KIT
TS3-L-9A S/NOG202
VS STANDARD LAY

49 MAK NAMPP -

MNOTE ! PETI
FUEL FLOW DATA UNAVAILABLE

FOR MISSING NAMPP DATA POIMTS

~DERIVED FRand
FIGURE /6

0 g

RECOMMEMDE D CRUISE
AT Vne g

MARIMUM POWER AVAILABLE = GO0SHP

20 {0 .o 8o {1} 120

Trure AirsPEeDdD -~ KNoOTs
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ENaingE OutrPuT
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Fiaure No. 7
LEVEL FLiant PeERFORMANCE
UH-1IB USA S/N GO - 3589
ARMAMENT CONFIGURATIOM
GROSS WEBIGHT  71GOLE.

ALTITUDE 4700 FT.

ROTOR RPM X4

Cvy 004355

CG STATION {30.7IN. (M/D)
AN~ 6 KIT

TS3-L-9A S/N OGZR0O2
US STANDARD L4y

aQ MAYX. NAMPP

Vue
10
DERPIVED FROM
FIGURE /6
900 P
g8oo
00
Ve
I
%00 RECOMMENDED CRUISE
500
Q
200
MAXIMUM POWER AYALLABLE r95%5 SHP
300
o 20 Ro 60 o 100 120

TRUE AIRsPERED ~ KNoOTS
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Ficure No. 8
LevelL FLGHT PERFORMANCE
UH-18 USA 9/n 60-3589
ARVMIAMENT CONFIGURATION
GROSS WEIGHT ©68BGOLB
ALTITUDE qT7SOFT.
ROTGR RPM 323
Cy 004608
CG STATION 130.6IN (MiD)
X M-16 KT
30
A T53-L~-9A S/NOGROR
W
9.2 U5 STANDARD DAY
<2I b | . 99 MAX NAMPP
o J -
~ .20
y "z:_ Ve
|79
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i}
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NZ e
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1 FIGURE /6
Q00
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w /
3
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0
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<
T 600
n
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SpeciFic RaNGE
Naut Mi/La FusL

ALTITUDE 77SOFT
ROTOR RPM 324
Cry 004880
CG STATION 130.7 IN. (M/D) .
XM-1a il
.30
TS3-L-9A S/N 06202
US STANODARD DAY a9 MAX NAMPP
.20 o
""-~-~-..._|__\,'~IE N
1o
DERIVED FROM
FIGURE /&
900
g0 RE%OMMEUDED CRU\SE
Ve
700
600
Q
©
300
0]
400
MAXIMUM POWER AYAIIABLE » 890 SHD
300 S
20 40 %) 8a 100 120

Ficurg No. 9
Lever FuionT PeErRrForMaNCcE

UH-1B UsSA S/N 60 - 3589
ARMAMENT CONFIGURATION

GROSS WEIGHT 7780LB.
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Naut M. [Le Fuer
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Fieavre Neo. /0
LevEL FLiGHT PRRFORMANCE

UR-1B USA S/N 60-3589
ARMAMENT CONMFIGURATION

CROSS WEIGHT G720LB

ALTITUDE 14530 FT.

ROTOR RPM 324

Cr 005225

CG STATION 130.5IN. (M/D)
EM-16 KIT

TS3-L-9A S/N Q6202
US S TANODARD DAY

A9 MAK NAMPP

) _‘L/' Vue
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160 /
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i Ficure No. //
; LeveL FLiIGHT PeERFORMANCE
§ UH-1B USA S/n60-3589
ARMAMEMT CONFIGURATION
;.; GROSS WEIGHT GA80LBS
¢ ALTITUDE 14Q00 FT
H ROTOR RfPm 324
i Cr .00849S
: CG STATION 130.6 \N. (MID)
] XM=-16 KIT
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Ficurg No. /2
LeEver FuLiaHT PERFORMANCE

UH-1B USA S/N 60 - 3589
ARMAMENT CONFIGURATION

GROSS WEIGHT GGIOLR

ALTITUPE 4970 FT.
ROTOR RPM =24

Ct 003806

CG STATION 130.&IN. (AMID)

XM- 2 KIT

TS3-L-9A S/N QG202
US STANDARD DAY

a9 MAX NAMPP

jfef@f VNE

LDERIVED FRONM
FI/GURE /6
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Fiaure No /7
LeEveEl, FLiaHT PERFORMANCE

UH-1B USA S/N 60-3589
ARMAMENT CONFIGURATION

GROSS WEIGHT TOS0LB.

ALTITUDE 5000 FT.

ROTOR RPM 324

Cr 004066

CG STATION I30.4 IN. (/D)

XM-21 KIT

A 30 f
‘:", TS53-L-9A S/NOGR02
TR 0US ST7TANOCARD DAY Q9 MAX. NAMPP
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- LeEver FLigHT PERFORMANCE LR
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ALTITUDE 6960 FT
E ROTOR RPM =24
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Fiaure WNeo. /5
PERFORMANCE

LEvVEL FrLiauT
UH - 18 USA

S/N 60 - 3589
ARMAMENT COMFIGURATION

GROSS WE! .HT 8380LB.

ALTITUDE S480OFT.

ROTOR RPM 324

Cy .004q08
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TS3-L-9A S/M 06202
US STANOARD OA4Y

DERIVED FROM

FIGURE /6

B

(AM1D)

A9 MAX NAMPP

Ve

%0

TRUE

40 60

RirsPEED

A

80

KNoTs

\0o

120




o e etidmmn e e e e ot — i e <

S+ P/dHS v WIMOdISYOH 13VHG A3¥uIAY

oozt ool ©00) o0b oos oL o002 cos (=, 4 oo¢
oo
Hw3l¢ 0o0S¥N S
+Y2¢ OO0b al a
41 € QOLYy JAY
Y2 € oSsSu6 \vi oob
42¢E OQLGY A
+2¢ 00SS <
+2¢€ 000S% (@)
Wds ~ id~
d33ds Wolo¥ 30N WMAS oS
00°)
ooL
o8

TNOLLYHBITIY T INIDNT GNY 3wp0SS3dWd 3Ny
TUIANISEBASIG ANIDONT WOouLd CINIYUALBO dHS €
“(12-29-3aL~->14d)
IYNSSIVd IV L13ITINI WOSSIVIWOD NO QISVT £ ¢
(12-29 - w01 -2L4) AN3BWY 3IN0AVY D.2Z
SUALYBIINEAL dlY LIINI ¥0SS3IUAWOD NO d3sva O 1

20290 NM/S Yb-1-£S 1L
L8SE-CaN/S ¥YSNn gi-HD

SOILSIUIADOVHYHD) INIONT

2/

"ON AN 14

@pr/ 3 ~ MO 13N 4 AAAATADY

43




RRhEEsaa o s s At b

P T Ly Ty e R LRy i i S T L ] TR e ST Ty AT T

Cptaoiis ol e e i e e

N et PEERE ST 4 e L A e A WA e

=TTy

R T T AL T B P

44

LB,

—

Terque

QuTPuT SHaFT

12000
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L=N+]-Ts)

4000
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Fiaure No. /7
ENaine CHARACTERISTICS
T83-L-9A S/N 06202

BASED ON EMGINE TEST STAND CALIBRATION

U// SLopPe =

228,57 INJL%4M

w0 30 40 50

A PTQRQUE o P 5 1.
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IMODICATED
ANGLE OF ATTACK

INDICATED
ANGLE OF ATTALK

A~ DEGREES

~ DEGREES

AOSE DO

NOSE LP

MOSE DOWN

NOSE uP

10

10

Ficure No. /8

ANGLE OF ATTACK WITH ARMAM

enT luisTaLLATION

CH-'B U3A B/N60-3589

LEVEL FLIGWT

SYM AVGCr AVGCS. ARMAMENT CONFIGURATION

O D04066
u] 003473

130.B(MD XM-2|

130.Tiu(M) AM-16

BOTH PODS FULL
BOTH PODS FULL

20 40 = o]

CALIBRATED AIRSPEZED ~ KNOTS

oYM AYGCy AVGCG ARMAMENT COMFICURATION

O 0044908 130.9 wMB) XM-2]

O 004880

I 309 (MiD) XM-16

XM-IG

BOTH PODS FULL
30TH PODS FULL

20 40 60

CALIBRATED AIRSPEL LU

&0 V 100 120

KM OTS
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CORRECTION TO BE

CALIBRATED AIRSPEED ~ KMNOTS

ADDED ~ IMEHES X 1\ OLS

\0

-10

100

O

Ficure No. /9
AirspeeD CALIBRATION
UH-IB USA S/y60-3584

TRAILING BGMR METHCD

SHIP SYSTEM

GROSS WEIGHT 6980LB

CG STATIOM 131.2 1IN,
ROTOR RPM 324
98 o
g 7y ‘j‘ QL
_\Q\\
BHIP STATIC F‘!‘:IHTl ~
o 20 40 60 80 100 120

INDICATED AIRSPEED VKINOTS
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Fieaure No. 20
Airspeeo CALIBRATION

UH-IB USA S/N GO - 3589
TRAILING BOMB METROD

BooMm SYSTEM
GROSS WEBIGHT 6980L8.
CG STATION 131.2 1IN,
ROTOR RPM 324

BTIN.. —'--I

g

Lo &o

InpicaTED AIRSPEED ~ KNOTS
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; Ficure No. &7
] AuroroTATiONAL DeEscenT
] UH-\B USA S/NGO-3589
ﬁ ROTOR SPEED = 324-
i ARMED CONFIGURATION
.': X¥XM~16
SYM Hp GW CG
; QO OO T380 1250
: A TS00 GIE0 131.0
: O 6380 750 1253
: O 7B 720 1305
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i
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2609
: 2500
|
Z
=
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2 2100
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W 2000
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w
o 1900
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< |800
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1500
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LATERAL
STICK POSITION

COLLECTIVE PEDAL POSITION

STICK POSITION
1. FROM FULL DOWN

LONGITUDINAL
STICK POSITION

INCHES
FROM NMEUTRAL

W, FROM NELTRAL

LEFT

IN. FROM NEUTRAL

FWD

RIGHT

LEFT RIGHT

uP

(%)

AFT

zO

2.0

20

2.0

80

6.0

40

20

R0

2.0

4.0

6.0

Ficure No. 22

ConTrROL PosiTions IN LEVEL FLIGHT
UH-18 USA S/M 60-3539

ARMAMENT CONFIGURATION

Hy S5290FT AYG G.IN. G590 LB

RPM 324 AVGCG 1BO.8(N.
CYayg 00293 XM-1G KIT
T o0 o O () o
e OOV oY 0
c]

LATERAL STICK TRAVELWL 6.5 INCHES FROM NEUTRAL

PEDAL DATA(XM-1G) NOT AVAILABLE

COLLECTIVE TRAVEL 12.2 INCHES FROM FULL DOWN

G = @"S—O\D

LONGITUDINAL STICK TRAVEL @.%INCHES FROM MEUTRAL

20 %5 &0 8o 100 120

CALIBRATED AIRSPEED~ KNOTS
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; Ficure No. 23 .
| : ConTRroL PostTions iN LEVEL FLIGHT
|k UH-1B USA SINGO-3S&3]
‘i ARMAMENT CONFIGURATIOM
Sl
A
i Hp 4TOOFT AVG GM. TIGOLA,
4 ; RPM 314 AVG CG 13Q.7IN.
i -
Al 3 CTave ©O4355 XM-16 KIT
1 z 1
. P
1 8 E
=4 3 20
3 3 3 2 € 2
i3 —o—0—=00
5y§ © @W
1l YU
2l dF 5 U 20
w3 LATERAL STICK TRAVEL 6.5 INCHES FROM NEUTRAL
At
an J
5
5 #1
E—_— 0 _':| % 2.0
; 0w g
: gz 5
: 5 g (2) PEDAL DATA (XM-16) MOT AVAILABLE
[
5 g - ¢ u 2
gorsre
3
a
72§ > °°
>
Z k5 6.0 \@@w_o,—
T+
z
- 9 4.0
Y o
Guu 2
7 2 20
4 w = o COLLECT\WVE TRAVEL 12.2 INCHES FROM FULL DOWN
L 20
05 ¢©
2k
i o
K D g 2 2.0
] F& é
E Uy
fg. g Ju e LONGITUDINAL STICK TRAVEL 6.5 INCHES FROM NEUTRAL
3 l“', ] g )
: ~ u 6.0
o 20 ac €0 80 100 120
CALIBRATED AIRSPEED ~KNOTS
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ficure No. 24

ControL Posivions 11 LeveELFLIGHT
UH-1B8 USA 8/NGO-3589

ARMAMENT COMFIGURATION

Hp ATSCFT. AVG G.W. 6BTOLB
RPM 3323 AVG CG 130.6 IW. |
. Y
_, CTpyg 0008 XM-16 K1 |
!
2 8«
a5 I
55 2 g 20
)3
,"_’_8 g o} e,e@————ca———e——@—o
<X u . G—o—%
JY . u
0 28, 20 LATERAL STICK TRAVEL 6.5 INCHES FROM NEUTRAL
2 )
0o §k
Faub 2 20
wp o
§ =7 PEDAL DATA(XM-16) NOT AVAILABLE
o
44 g
q ~ [ o
s XL =2
aQ -
3
o
y g 8 5 8°
=k g Go
g G |
“8s
0 4.0
4y x
Cvu 2
. 3 . !
@2 g 2° COLLECTIVE TRAVEL 12,2 (NCHES FROM FULL DOWMN ’
- |
Ey
[
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,§<7
J
€05 o
2w o @O
Z kY
S a
g y X 4.0 . | = i
qut ' LONGITUDINAL STICK TRAVEL G.5INCHES FROM WEUTRAL
“E 2 g | IR
0 - i 6.0 |
o 20 40 60 8o 100 120 :
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LATERAL
STICK POSITION

PEDAL FOSITION

COLLECTIVE

LOMGITUDINAL
STICK POSITION

INCHES
FROM NEUTRAL

STICK POSITION
IN. FROM FULL DOWN

IN., FROM NEUTRAL

LEFT

IN.FROM NEULTRAL

RIGHT

LEFT RIGHT

ue

DWN

AFT

FWD

20

2.0

2.0

20

80

6.0

4.0

<0

2.0

2.0

4.0

6.0

filcure No. 25

CoNnTroL Positious 1n LeEVEL FLicHT
UH-18B USA SINGO-358%

ARMAMENT CONFIGURATION

AVG.G.W. TTISLB.
AVG CG IB0.BIN
XM-1e KIT

Hp TT4OFT
RPM 324

CT pyg OOFE80

MOCGO

LATERAL STICK TRAVEL 6.5 INCHES FROM NEUTRAL

PEDAL DATA (XM-1G) MOT AVAILABLE

COLLECTIVE TRAVEL 122IMCHES FROM FULLDOKWN

H@‘m‘g

LONGITUDINAL STICK TRAVEL 6.5 INCHES FROM NEUTRAL

20 <40 60 80 100 120

CAL{BRATED AIRSPEED ~ KNOTS




Ficure Nlo. 26

CouTroL Positions te LEvEL FuigwT
UH-18 USA S/NGO-3589

ARWIAMENT COMFIGURATION

BOTH PODS FULLY ‘LOADED
Hp 9970 FT. AVG.GW. 6600 LB
RPM 324 AVG. CG. 130.G M.
CTA\/G. 003806 XM-2 KIT
Y
]
-
4 E WU 20
Ty 2
283 o oo
Y O
52%E 2
b 2 v = LATERAL STICK TRAVEL G.5 IWCHES FROM NEUTRAL
-
i @,
E .59 20
g v 3 r “
0w
o o O—s-—p
J
22
S E 2.0 PEDAL TRAVEL 3.5 IUCHED FROM NEUTRAL
a b o7
2
; k4
w 0 % 2 80
2k 3
FPba 6o
: w 8 z
j Y g 4.0
8 u b COLLECTIVE TRAVEL 122 [NCHES FROM FULL DOWN
b F o4
n 2 5 20
] g [ 2o
J 7 Jd ¢«
< 2 a
20y o
o k5
= e ‘i’ 20
g o
Z x g 4.0
g 2 e g LOMGITUDINAL STICK TRAVEL 6.51NCHES FROM WEUTRAL J
" & L 6.0
o 20 40 (o] a0 100 120 8
CALIBRATED AIRSPEED ~ KNOTS 4
S3 _;:
' i
wan ' - SRR SO S ...|
. T




e

54

LATERAL
STICK POSITION

PE DAL POSITION

COLLECTIVE
STICK POSITION
IN, FROM FULL DOHN

LONGITOOINAL

INCHES
FRONM NEOTRAL

LEFT

STICK POSITION
(N, FROM NEUTRAL

FWD

1N FROM MEUTRAL.

LEFT

RIGHT

RIGHT

uP

DN

AFT

2.0

10.0

80

6.0

2.C

2.0

4.0

6.0

Ficuwre No. 27 ,
CoutroL Posimions 10 LEVEL FLigwuT
UKR-IB USA 5/N GO-3589
ARMAMENT CONFIGURATION
BOTH PODS FULLY LOADED

Hgy SODOFT. AVG.G.W. 7020 L8
RPM 324 AVG.C.G. 130-5IN.
CYava, 004066 AM-21 KIT

LATERAL STICK TRAVEL 6.50INCHES FROM NEUTRAL

O e

PEDAL TRAVEL 3.50IMCHES FROM NMEUTRAL

8~

COLLECTIWWE TRAVEL 12.2 (UCHES FROM FULL DoKW

e——ﬁ—e-e.e_

LONGITUDINAL STICK TRAVEL 6.5 INCHES FROM NEUTRAL

20 40 (o) 80 o0 120

CALIBRATED AIRSPEED ~ KHOTS
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TR e

Gttt il

RISk

Gz i i

20

RIGH

LATERAL

STIC K POSITION
AN, FROM MEUTRAL

LEFT

2.0

RIGHT

20

20

FROM MEUTRAL

PEDAL POSIT\ON
INCHES
LEFT

8.0

(S 14

6.0

COLLECTIVE
STICK POSITION

2.0

IN. FRO®™M FULL DOWN

DiNW

20

AFT

2.0

LONGITUDINAL

STICK POSITION
I[N, FRONM NEUTRAL

FIMD

©.0

ConTRoL PosiTions 1M Leva . FLIGHT

Filcure No. 28

UH-18 USA S/MGO-3589

ARMAMENT CONFICURATION
BOTH PCL > FULLY (LOADLED
Hp GAGOFT AYG GId T320LB.
RPM 324 AVG.C.G. 130.7 14,
Ty ave. Q04490 XM-21 KIT
n—"C O O 0O o8

LATERAL STICK TRAVEL 6.5 INCHES FROM MEUTRAL

2 ey
PEDAL TRAVEL 3.5 IMCHES FROM IUEUTRAL

8

i RSP

COLLECTIVE TRAVEL 12.2 IMCHES FROM FULL DOWN

LONGITODINAL STICK TRAVEL 6.5 INCHES FROW NEUTRAL )

20 40 0 80 100 120

CALIBRATED AIRSPEED ~ KNOTS
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ficure No. 2o
ConTrRoL PosiTione 1u Lever FLigwT
UH-1B USA S/N 60-3889
ARMAMENT COMFIGURATION

BOTH PODS FCLLY LOADED

Hp 5480 FT. AVG G.WN. 8380 LB
RPM 324 AVG. C.G. 131 OIN.
Ctavg 004908 XM-21 KIT
3
[
65
J E W 290
< 8 r
o a z
o
Ly O —O—6-069
<yt S-o-
e 4 y =20 LATERAL STICK TRAVEL G.5 (NCHES FROM NEUTRAL
3 s
-— (KU
E ¥= 20
a . ’5‘1
g w g o—e OO —o—a
I
&) g : o 0/6/
= 85 20 PEDAL TRAVEL 35 [HCHEDS FROM MEUTRAL
Q w J
3
7 8¢ o]
e G\S\G‘QM
w o=
>k 2
=)
- 0 6.0
Ut s
j X-g 4.0
oYy 2 COLLECTIVE TRAYEL 12.2 | UCHES FROM FULL DOWN
J r
5\ zg 2.0
il
J
1y
20
<k 2
a5 u ©
5 14 2
S g 5 =20
X 0
B
054 LONGITUDINAL STICK TRAVEL ©.% INCHES FROM MEUTRAL
. {
L @O
o 20 40 60 80 100 120

CALIBRATED AIRSPEED ~ KNOTS
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YRR

¢ PIRRITY IO

PETITIY PR

!

LATERAL
STICK POSITION

COLLECTIVE PEDA L POSITION

STICK POSITION

LONGITUDINAL

INCHES
FrRO™M MNEUTRAL

STICK POSITION
IN, FROM NEUTRAL

‘N, FROM NEUTRAL

LEFT

N, FROM FULL DOWM

LEFT RIGHT RIGHT

R

AFT DWA

FWD

SYM
)
0
Q

2,0

20

20

2.0

80

6.C

40

20

20

4.0

G.0

Filcure No. 30

STATIC LONGITLUDINAL SPEED STABILITY
UH-1B USA S/U 60-3589

ARMAMEBNT CONFIGURATION
LEVEL FL\C\HT

TRIM CAS AVGHp AVGE GW. AVG.CG RPWM PARMAMENT CONFIG.

38.0 4820 7230 127.2 324 YM-2] BoTH POOS FULL
520 47 60O 7635 125.7 323 %AM-16 BOTH PODS FULL
480 SO 7580 i25.3 324 XM-ib BoTH RODS EMPTY

SHADED SYMBOLS DENOTE TRIM CONMDITION

AM-1G(BOTH PODS EMPTY)

-X M-16 (BOTH PODS FULL)
LATERAL STICK TRAVEL &5 KNCHES FRON NEUTRAL

X M-24

PEDAL TRAVEL 3.5 INMCHES FROM NEUTRAL
PEDAL DATA(AM-1G) UOT AVAILABLE

<XM-21(BOTH PODS FULL)

XM-16 (BOTH CONFIG)

COLLECTIVE TRAVEL 2.2 INCHEDS FROM FULL DOWMN

—-XM-16(BOTH PODS FULL)

KM-16(BOTH PODS EMPTY)
-XM-21(BOTH PODS FULL)

LONGITUDINAL STICK TRAVEL G .SINCHES FROM NEUTRAL

20 40 €0 80 100 {20

CALIBRATEOD AIRSPRED ~ KNOTS
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58

LATERAL
STICK POSITION
1. FROM NEUTRAL

PEDAL POSI\TION

COLLECTIVE
STICK POSITION
1) FROM FULL DOWN

AFT DWW

LONGLITOODINAL
STICK POSITION
IN. FROM NEUTRAL

FWD

INCHRES
FROM NEUYVRAL.

LEFT RIGHT LEFT RIGHT

uP

<
<>DO3

2.0

2.0

2.0

8.0

6.0

40

20

20

20

4.0

6.0

Filcure No. 3/
STAaTiC LOMGITUDINAL SPEEDSTABILITY
UH-IB USA S/N Go-3589
ARMAMENT CONFIGURATION
LEVEL FLLGHT

‘1

TRIM CAS AVG Hp AVG GW. AYG CG RPM ARMAMENT CONFIG

RS5O 5150 7155 1270 324 XM-21 BOTH PODS FULL
B4.0 5250 7550 1257 323 KM-1G BOTH PODS FULL
86.0 5650 7528 125.2 323 XM-16 BOTH FODS EVIPTY

SHADED SYMBOLS DENOTE TRIM CONDITION

XM-21(BaTH PODS FULL)

XM-16(BOTH Pons rulLl) X t1- 1 G(BOTH POOS EMPN)
LATERAL STICK TRAVEL G5 1WCHES FROM HEUTRAL

:XM—Z\ (BOTH PODS FULL)

PEDAL TRAVEL 3.5 IMCHES FROM HEUTRAL
PEDAL DATA(XM-16) NOT AVAILABLE

<! AM-2{§ XM-16 (Fiy 0) (BoTH PODS EMPTY)

Z(M 1e(MID)

COLLECTIVE TRAVEL 12.2 INCHES FROM FULL DOWW

XM-16(BOTH PODS FULL)=—

LOUGITUODINAL STICK TRAV L 6.5IMCHES FROM NEUTRAL

20 40 O 20 {elw] 120

CALIBRATED AIRSPEED ~ KNOTS

|
|
}
!

o



Ficure No. 32
STATIC LONGITUDINAL SPEED STABILITY
UH-1B USA S/N 60-3589

ARMAOMENT CONFIGURATION
LEVEL FLIGHT

SYM TRIM GRS AVG Mg AVG G AVG CG RFM ARMAMENT CONFIG
) 02.5 ©2 30 7060 126.8 324  XM-2{ BOTH FODS FULL
r 960 48O T330 1} 25 6 222 XM-iG BOTH PODS FULL
B & A6 0 O ZC 1465 125.2 323 X M-16 BOTH FOUS TMPYY
< SIHADED SYNMBOLS DEMOTE TRIM COMDITION
2 (& .
05k
w
E 30 20
é ) s 2 X M-16 (MIG CO
—XM-1G(FWDCG
e g g s XM~ 16 (FuWD CG)
W
v ﬁ U : Z_xM-21 (FWD €G)
JE 2y 20 LATERAL STICK TRAVEL @5 INCHES FROM NEUTRAL
b=
J
2 & -
Q Kz
2 =
Foo & e XM-21
[ 0)] 7
9z
0¥ ©
i 20 PEDAL DATA(XM-1G)NOT AVAILABLE
a4 L 20 PEUAL TRAVEL 3.5 INCHES FROMWM MEUTRAL
b Yy
—XM-16(M1D C.G) 4 KM-21(FHD CG)
79 go
7 %2
o3 £%M-16(FWDCG)
Wi, o (PoDS EMPTY)
Z -7
)]
6 Q 2 4.0 COLLECTIVE TRAVEL 12.2 |NCHES FROM FULL DOWN
w
ol
O u § =o
n =2 X
23 ©
-
J7 2L 20
<0 é < XM-16(MID CG)~
Z - = S
Q }: W
5 2
A g 2.0
J 0
2y
9 Ul 4.0 LONGITUDINAL STICK TRAVEL ©.5INCHES FROM NEUTRAL
579
- eo

) 20 40 Slel 80 Q0 120

CALIBRATED AIRSPEED ~ KMOTS
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e

Ty

SR

e

R TR

60

LATERAL
STICK POSITIONM

PEDAL
POSI T\ON

COLLECTIVE
IN. FROM MEBUOTRAL

LONGITUDINAL
STICK POSITION
N FROM NEOTRAL

FWD.
0]

POSI TION
1\, FROM FOUOLLWL DOWN

LN, FROM WUEOTRAL

RIGHT
o N

LEFT
N

RKRIGHT
o N

LEFT
N

uP
P & © b

DM
N

AFT
N o N

H

Filcuore No. J3

STaTic LONGITUDINAL SPEED STaABILITY

UH-18 USA S/N 60-3589
ARMAMEWNT CONFIGURATION
AUTOROTATION

SYM TR CAS AVGH, AVG GW AVGC.G RPM ARNAMENT CONFI G

®)
0

540 5500 |4-10 126 4 324 ¥M-21 BoTH PODS FULL
56.0 5450 20 13071 318 Y.M-16 BOTH PODS FULL

SHADED SYNMBOLS DENOTE TRIM CONDITION

XM-IGZ i

"

2 Lxm-2|

LATERAL STICK TRAVEL 6.5\UCHES FROM NEUTRAL

ZCX M-2|

PEDAL TRAVEL 3. 5IUCHES FROM MEUTRAL
PEDAL DATA (XWM\i-16) HOT AVAILABLE

KM-2|7
Q o o) . o O
T

COLLECTIVE TRAVEL 12.2 INCHES FROM FULL DOKWW

Xm-21
-—%N@Ee

LOUMGITUDINAL STICK TRAVEL . SINCHES FROM NEUTRAL

(]
]
[t

20 40 Sl 80O 100 120

CALIBRATED AIRSPEED A~ KNOTS




Ficure No. 34

StaTic LONGITUDINAL SPEED STABILITY
UH-1B USA SIN GD0-3589

ARMAMENT CONFIGURATION
AUTOROTATION

SYin TRIMW CAS AVG Hp AVG GW. AYG CG RPM ARMAMENT CONFIG.
O 230 5070 8560 126.5 3235 XM-Z2! BOTH PODS FULL
Q 86.0 5700 7630 1312 322 XM-2| BoTH FODS FUW.
SHADED SYMBOLS DEMNOTE TRIM CONDITION
A
C
L
¥ 25 XM-21(MID CG)-—>
gk g = 2.0
i agreg®
A Q’?‘ﬁezr———e—e
;f} 0 e M- 2 1(FWD C &)
< 5 E k LATERAL STICK TRAVEL &.5INCHES FROM NEUTRAL
e
0w =
xm-21(MiDCG)
Y
l: & (L]
'.. —
0 :3 5 ¥ 20
w
8 5 2 ° AM-21(FNDCG)
J =
i g - PEDAL TRAVEL 35 |NCHES FROM NEUTRAL
a
¥ u 20
AR
§ uw
% % =Ye)
2
o 8 GO0
Ww o=,
>k 5 XM-21(FIND CG)
C 2
5 § L 40 g
u z T o
.1 .
axY 9 20 Q Q XM -21 (MID Co)
8 g b 2 COLLECTIVE TRAVEL 12.2 (UCHES FROM FOLL DOWNMNMN
. wzZ 2 e
} 38 20 M-21 (FWD CG)
; J 2 é <
‘ < 0 pot
: Z g 2 o
: g2
: oS =
: 9 " 8 =xm-21(Mib CG)
2 J u_ 4.0
0 i: - Q LONGITUDINAL STICK TRAVEL G .5 INCHES FROM UBUTRAL
| "0 22,
3 0 20 40 &0 80 Jale) 120

CallbraXed &Lré,\?ee&

e et e e




SR
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Ficure No. 35

StaTic LONMGITUDINAL SPEED STABILITY
VH-1B USA 5/M60-3589

ARMAMENT CONFIGURATION

T T P —

E? ? PARTIAL POWER DESCENT (# OO FT /Miby,;
: t oY RIM CAS AVG H g AVG Gve. AVG.C.G. RPM ARMAMENT (ONFIG )
Al b 8.0 4460 7685 128.2 324 XM-l6 RT.POD ONLY
2 o 37.0 5500 7675 125.5 324 XM-1% BOTH PODS EMPTY
‘ é SHADED SYMBOLS DENOTE TRIM CONDITION
2 s
k1| @9 o
) & 8 5 —Xr)\-\c:(eoru PODS EMPTY)
E || W 0 ° S
I Ly
: CORVIRTRN
! 4E g 2o %ﬁf‘:‘_ \ 00 OMLY
i 1“-) L e X M-16(RT. POD OMLY)
‘ LATERAL STICK TRAVEL &.5INCHES FROM NEUTRAL
Al z .,
an <z
a0 o g 20
21 0w @ o
€ |- g u g
3 “ I (o)
i
L7 & F PEDAL DATA MOT AVAILABLE
G =
al
21
il 2
’.x 2 ke % 8.0
k! le] - g
i o & XM 16 (RT. POD ONLY)
>E3 e 'l;
=9
0 0 3 s XM~ 16 (BOTH PODS EMPTY)
] i Y g COLLECTIVE TRAVEL 2.2 INCHES .FROM FULL DOWMN
] 3
Q = E z.0
gk .2z
"1z
Al -0 o
10 X M-16 (BOTH CONFIG)
an 4] 5 N
72 <€ g 20
Jo ¢
<Y r
zrJ o
adz
5 0
F [ RS 2.0
"1‘ U .‘f 0
3 & J E 4.0 LOMGITUDINAL STICK TRAVEL G.SIUCHES FROM WEULTRAL
3 Fo
3 < Z ;
‘ 6.0
3 Y "o 20 40 60 80 100 120

CALIBRATED AIRSPEED ~ KNOTS
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i el

LATERAL
STICK POSITION

PEDAL POSITIiON

COLALERCTIVE
STICK POSITION
(N, FROM FULL DOW KM

AFT DWW

LONGITUDIMAL

STICK POSIMTION
{1, FROM NMEUTRAL

FIND

INCHEDS
FROM NMEOUTRAL

LEFT

tNl. FROM MEUTRAL

LEFT

RIGHT

RIGRHT

uP

Ficure No. .36

STATIC LOMGITUDINAL SPEED STABILITY
UH-1B USA S/l 60-3589

ARMAMENT CONFIGURATION
PARTIAL POWER DESCENT (4Q0 FT./MIN.)
SYM TRIV CAS AVG Hp AVGGW. AVGC.G RPM ARMAMEWNT CONFIG
O 480 5540 7415 1261 324 X™M-2i BOTh PODS FULL
0 E N 5850  7(L5 131.0 324 XM-le BOTW PODS FULL
SHADED SNMBOLS DEMNOTE TRIV CONDITION

20
\XM-ZI # XM-1¢ (BOTH PODS FULL)

o S

M
2.0

LATERAL ©TICK TRAVEL G.5 INCHES FROM NEUTRAL

XM-21(BOTH PODS FULL)
2.0 E
(o]
PEDAL TRAVEL 3.5 INCHES FROM NE:UTRAL
2.0 PEDAL DATA(XM-16) HOT AVAILABLE
R0
vim-z( (BOTH PODS FuLL)
6.0 Qto—o0—@ o6
1 0l 1 ‘ a ’
K L] o o
4.0 XM-16 (BOTH PODS FULL)
COLLECTIVE TRAVEL 12.2 {NCHES FROM FULL DOWM
20 '
o
20
o] ;
< xM-21(BOTH PODS FULL)
R.0
LONGITUDINAL STICK TRAVEL 6.5INCHES FROM NEUTRAL
4.0
6.0
o 20 40 &0 80 100 120

CALIBRATED A!RSPEED ~ KNOTS
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LGk s fC

"

B’

A —— Y

P

T n A T A pd e Vet

LATERAL

STICIK POSITION
IN. FROM NEOLTRAL

PEDAL

LONGITUDINAL
STICK POS\TION

64

POSITION
IN. FROM NGUTRAL

IN, FROM NEUVUTRAL

RIGHT

LEET

RIGHT

LEFT

AFT

Ficure Nlo 37

StaTic DIRECTIONAL STABILITY
UH-1B USA S§/NGO-3589

ARMAMENT CONFIGURATION

CLime
SYM TRIM CAS AVG.Hp AVG.GMW AVG CG RPM ARMAMENT CONFIG
0} 1.0 7420 Q9SS 126.8 322 ¥M-2| BOTHPODS FULL
u] 61.0 A3 T315 125.6 322 ¥%XM-16 BOTH PODS FULL

SHADED SYMBOLS DEMOTE TRIM CONDITION

M-16 <XM-ZI

Eo—e—eo—o 0
LATERAL STICK TRAVEL G.S{HNCHES FROM NEUTRAL

PEDAL TRAVEL 5.5INCHES FROM o
NEUTRAL  PEDAL DATA{XM-16) HOT AVAILABLE

LONGITUDINAL STICK TRAVEL G.5INCHES FROM NEUTRAL
30 0 e} @) {e] 20 30
LEFT RIGHT

INDICATED ANMGLE OF SIDESLIP ~ DEGREES

ST de s E L e o R 4 w22 5 R T gy bt T AR SO IR\ 3 T I G 2 e o e PRIV e Bt e S e T el S i



v

INDICATED
AMGLE OF ROLL

INNDICATED
ANGLE OF ATTACK

~DEGREES

~DEGREES

NOSE DOWN

RIGHT

LEFT

NOSE UP

SYM

Filcure No. 3&

StaTic DIRECTIONAL STABILITY
UH-IB USA S/NGO-3589a

ARMANMENT CONFIGURATION

CLIMB
TRIM CAS AVG Hp AVG G.W. AVG CG RPM ARMAMEMT CONFIG
Gl.0 1420 6995 126.8 322 AM-2| BOTH PODSFUU.
G1.0 66l0o 7315 1256 322 XM-1G BOTH PODS FULL

SHADED SYMBOLS DEMOTE TRIM COMDITION

INDICATED AMNGLE OF SIDESLIPADEGREES

e e Y




Fl'_'v'_:-"" T 1 T T e
{
}
]
:
f
5
an
|
(
J
Ficure No. 39
Mn ; STATIC DIRECTIONAL ©TABILITY
b |1t UH-IB USA S/N 60-3589.
i ARMAMENT CONFIGURATIO W
alk LEVEL FLIGHT
4 g SYM TRimMm CAS AVG Hy AVG GMW. AVGCG RPM ARMAMEMT GMUMFIG
2l o} 87.0 4240 6820 125.5 323 XM-2| BOTH PODS FULL
an o 86.0 5340 7230 125.4 323 XM-16 BOTH PODS FULL
' g 8¢.0 5270 7385 I30.4 323 XM-16 BOTH PODS FULL
SHADED SYVMIBOLS DEMOTE TRINM CONDITION
il
- |
Al 2 XM - 16(MID) -
1l a1
a1 1952 2
¢ Q-0
- x o, 2 b
i 285, > M
L €y i § = <¥XM-2(4 XM-16(FWD) >+
L E 5 LATERAL STICK TRAVEL 6.5INCHES FROM NEUTRAL
i " -
-: 35
4 I
| 259 2
i« | 1 Y 5, ) 4
3 <
i O t 5 o]
ﬁ B69r
‘r{ ht w .
Lu 2 \"‘\M
{ s PEDAL TRAVEL 3.5 INCHES FROM MEUTRAL —&
g - PEDAL DATA(AM-1C) NOT AVAILABLE
JLE %
<
, dof"
Zrg
i [») m 2
; S
if F8s ©
3 v ff -2
JF g LONGITUDIMAL STICK TRAVEL G.5INCHES FROM NEUTRAL
] g2
30 20 o o 10 20 30
LEFT RIGHT
INDICATED AMGLE OF SIDESLIP ~DEG
06
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|
:
|
.

INUICATED
ANGLE OF RoOLL

INDICATED
AMGLE OF ATTACK

~ DEGREES

~DEGREES

HOSEDOWN

RIGHT

LEFT

NOSE upP

20

20

FiGURE No. 40 S
Static DIReCTIOMAL STABILITY ' '
UH-1B USA S/N 6O-3584

ARM/AMEMT COMFIGURATION
LEVEL FLIGHT

3YM TRIMCAS AVG. Hp AVG G.W. AVG.CG PPM ARMAMENT CONFIG.

o |70 4940 6220 125.5 323 XM-2] BOTH PODS FULL
g 86.0 5340 T30 1254 323 ¥AM-1G BOTH POLS FULL
o 840 BLFO 7385 130.4 323 XM-16 BOTH PODRS FULL

SHADED TYMBOLS DEMCTE TRIM COMNDITION

<—XM-1c (MiD)

30 20 o Q 1=} 20 30

INDICATED ANGLE OF SIDESLIP ~ DEG. |

(I

DU

el
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i
H
2 1
Al
-1 Ficure No. </
& || StaTIC DIiRECTIONAL STABILITY
{ i \ UH-IB USA S/NGO-3589
- : ARMAMENT CONFIGURATION
{ LEVEL FLIGHT
9
3 ; sSYMm TRIM CAS AVG Hp AVG GW. AVG CG RPM ARMAMENT CONFIG
D 0 103.0 5000 ©920 126.5 322 XM-2| BOTH PODS FULL
11 o 96.0 S030 7/¢co 125.2 323 ¥YM-1G BOTH PODS FULL
: g 93¢ S6¢O0 730OS 130.3 323 XM-16 BOTH PODS FULL .
i SHADED SYMBOLS DEMOTE TRIM CONDITION
{
e é
3 1 Z o+ XM 16 (MID)
3 ot T :
i ) J 5 ho 9. 2 i&\q\q—
21 Fww
Al <5 2 e =
a1 w O ° N - ——XM-16(FWD)
: ¥x Mo i o I
1 - U W ‘i“' 2 R | — G“e‘@\@
5 ) LATERAL STICK TRAVEL 6.5INCHES FROMI NEUTRAL
4an J -
A5 < T ICN
a1 a9 2 :
: J35¢ e ——XM-21
] g - W (G
4 or Z o
wa g
a0 g & o]
i I
’ PEDAL DATA (XM-16) NOT AVALLABLE
— PEDFA L TRAVEL I SINCHES FROM NEUTRAL
3 a4 2
g |78
3 13§ «
< 0 <X M-l (FIND)
- 2l | Q & T
3% ,5, - - —\—-XM—IG)(MID)
J -2 [— FHEP—0O
2
Fes
J (o} ,
23K
: q Vu o % LONGITUDINAL STICK TRAVEL 6.5 INCHES FROM WUEUTRAL
9 haz2
; -u ¢ S
; 30 20 10 o 10 20 30
1 LEFT RIGHT
INDICATED ANGLE OF SIDESLIP ~ DEGREES
68




L™ aen el fo

P e S O o L‘ -

s P AR G L U iz iad s mies it oo st s e g

IMDICATED
AMNMGCGLE OF RoLL

I DICATED
ANGLE OF ATTACK

~ DEGREES

~DEGREES

UOSE DOWN

RIGHT

LEFT

LOSE UP

20

Ficore No, 2

Static DirecTioNAL STABILITY
UH-18 USA S5/N 6O0-3589

ARMAMENT COMFIGURATION
LEVEL FLIGHT

SYM TRIM CAS AVGHp AVG G.W. AVG.CG RPM ARMAMENT CONFIG.
9 103.0 Yo ale} 920 126.5 322 XM-2] BOTH PODS FULL
| q96.0 5030 7160 125.2 323 AM-1G BOTH PODS FULL
T 930 5660 730S 1 303 323 XM-1G BOTH PODS FULL

SHADED SYMBOLS DEMOTE TRIM CONDITION
xm-21 (FWD €.G)
atlh
B £ xXM-16(BoTH PODS FULLMIGIC.G.)
—KM-16(BOTH PODS FULL4FWD.Ca)
Tnmqe(som PODS FULLAMID CR)
KM-Z((FND.C.G)-—/ \
/r‘é: - ¥y
] O Gas
<X M-16 (BOTH PODS FULL # FWUD C.G)
36 20 10 o Te) 20 30
LEFYT RIGHT

INDICATED ANGLE OF SIDESLIP ~DEGREES
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LATERAL
STICK POSITION

PEDAL

POSITION
IN. FROM NEUTRAL

LONCITUDIMAL
STICK POSITION
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1. FROM NEUTRAL

FROM MEUTRAL

INL.
FIND

RIGHT

LEFT

RIGHT

LEFT

AFT

Ficure Mo, 43

STaTIC DIRECTIONAL STABILITY
UH-1B USA S/NGO-3%89

ARMAMENT CONFIGURATION
LEVEL FLIGHT

SYM TRIMCAS AVG Hp AVG.GIA. AVG.CG RPM ARMAMEMY CONFIG,

0 39.0 490 7160 1270 324 ¥M-2{ BOTH PODS FULL
] 4R.0 5080 7310 125.8 323 YM-1¢ BOTH PODS FULL
g 4T7.G 5320 7420 130S 323 XM-16 BOTH POGDS FULL

SHADED B8YMBOLYS DENOTE TRIM CONDITION

—X M- D
& M~ 1 G(MID)

2
L E r K 'I——l{ I:r 'D‘- 'E:
o g g M- 1 (FID)
e al s o N k)

= = X -2

LATERAL STICK TRAVEL .5 INCHES FRONM MEUTRAL
2
)

PEDAL TRAVEL 3.5(NCHES FROM
2 NEUTRAL PEDAL DATA(XM-1G) NOT

AVAILABLE .
4

K- 2| XM-16(FwD)

2

-2 LONGITUDINIAL STICK TRAVEL 6.5 (WCHES FROM NEUTRAL
-4

30 20 10 (a) 10 20 350

LEFT RiGHY

INDICATED AUGLE OF SIDESLIP ~DEGREES

Seataeh




INDICATED ANGLE OF SIDESLIP ~DEGREES
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Ficure No. 44
STATIC. DIRECTIONAL STABILITY
UH-1B USA S/N 6O-3S89
ARMAMENT COMFIGURATION
LEVEL FLIGHT
SYM TRIM CAS AVG. Ry AVG.G.W., AYGR. QG RPM ARMAMENT CONFIG
o =9.0 4890 7160 i27.0 324 XM-2| BETH PODS FULL
u 48. 0 £050 7310 125.5 323 XM-1G BOTH PODS FULL
o 47.0 B3 R0 7480 1 30.5 B23 XM- G BOTH PODS FuLL
SHADED SYVIBOLS DEWOTE TRIM CONDITION
T 2
o
i
3 - - AM-16(MID) .
B § ot
Sku o : W
.Q s
gl AM-21
2 5 @ o £M-16(FWD)
2 k
<oy
20
| | : : ]
1 i T |
1 1 i I
!. !. et EETEE
. = N o |
20 fromadasnad ; s e 1) SR WSl RO
{ § R
a : |ﬂ i I i) o § i phetl) Fii _i......._.i.-:..." .---E....,..._
w € Yhi-21 - - _ : | '
T XM-Te(vuD) | )
J @ w2 0 UML) Sl T [
cyuw3 o &
22683 Bt s
=gl e |
b B
© 8
i : .
10 20 1 a o 26
LEFT |

O T Y g e e e
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LATERAL
STICK POSITION

PEDAL
POSITION

LONGITUODINAL
STICK POSITION
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Filcure No. 45

STATIC DIRECTIONAL DragiLITY
UH-1B USA S/INGO-3589

ARMAMENT CONFIGURATION
AUTO ROTATION

SYM  TRIM CAS AVGHp AVG GW. AVG CG RPM ARMAMENT CONFIG
O 55.0 G100 6945 126.7 306 XM-2i BOTH PODS FULL

] 585.0 Gigqo 7265 125.5 24 XM-16 BOTH PODS FULL
SHADED SYMBOLS DENOTE TRIM CONDITION

-]
g =
'55 2 AM-16% XM-21
T
2 o E-a—o—0 O © o=
0 ___.-—-!-r—f\ A
G o——a 1o
$ &
g gy 2 LATERAL STICK TRAVEL 6.5IMCHES FROM NEUTRAL
7
J 'i C-}—-—-_m___.:._______@_ KWi-21—
< .
N Y 2 ®o @-Z&
g = — )
5 t PEDAL TRAVEL 35(MNCHES FROM NEUTRAL. PEDAL DATAXM-IG)
0
Su 2 NOT AVALLABLE
w
p
JaF 4 .
g % XM-16
- O——=—56—
G-

> z \OW:’QL‘D S o S0
2 o XM-21—>
z
]
g -2 LCMGITODL WAL STICK TRAVEL 6.5 IMCHES FROM NEUTRAL

fa)
7 X
?. TR -4

30 20 1o o 10 20 30
LEFT RIGHT

INDICATED AWGLE OF SIDESLIP ~DEGREES
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INDICATED
AMGLE OF ROLL

INDICATED
ANGLE OF ATTACK

~ DEGREES

~ DPECREES

NOSE DoOwWM

RIGHT

LEFT

NOSE VP

8

10

20

SYM  TRiM CAS AVG. Hp AYG GW. AVG.CG RPM ARMAMENT COMFIG

Ficure No, 46

STATIC DIRECTIONAL STABILITY
UH-18 USA S/NGO-3589

ARMAMENT CONFIGLRATION
AUTOROTATION

o) 55.0 610® €945  126.7 30G XM-2i BOTH PoDS FULL
a 55.0 6190 7265 1255 324 XM-16 BOTHRODS FULL
SHADED SYMBGLS DENOTE TRIM COUDITION
i
|
I
|
!
XM-=2F = ‘
< g—° M*W
M-l
XM'IC:7
B
e o >
i.'h"T-ZIL
)
30 20 o o 10 20 30
LEFT RIGHT ;

INDICATED AMGLE OF SIDESLIP ~ DEGREES
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' FicuRe No. 4y 1

ConTroL PosiTioN iN SIDEWARD FLIGHT LIS Ry
UH+I1B UBA S/N ©0-3589 ;

ARMAMENT CONFIGURATION
N GROUWD EFFECT ' oo
SYM  AVG.Hp AVG.GW. AVG CG RPM ARMAMENT CONFIG. '

n] 3790 7248 125.6 324 XM-16 BOTH PODSFULLY
D 3520 6895 I252 324 XM-16 LOADED =
RT. POD FULLY LOADED
# LEFT POD REMOVED
: i
i 8k '
: |
~ .o o o "= tooa oo
2 § 33 © '
wd§2 o BOTH PODS FULLY LOADED
E¥aE
4y - & = s
- w 20 i : g :
H L RUGHT POD FULLY LORDEL $LEFT POD
LATERAL STICK TRAVEL 6.5 IMCHES FROM WMEUTRAL REMOVED
Z.93 9220 Ao g e
Jofw | ’
Sk % o
y @ 2 z
a02a I PEDAL DATA UOT AVAILABLE
Py £ W 20 i H
b 3
2 0
. 2 é 5 80
> 2 n :
Frof o B 5 oo e = i
s w 6.0 s B E R B :
W g I3 RIGHT POD "ULLY LOADED {LEFTPOD
Yvuid REMAVED
J ¥ b .0 ; 4
E g COLLECTIVE TRAVEL (2.2 INCHES FROM FULL DOWN |
e p
4 0 .
b 5 22 .
E 6.0 --RIGHT POD FULLY LOADED { LEFT POL REMOVED
4.0
4 2 . B\-_E :
o .
2 Eay &9 BOTH PODS FULLY LOADED S K
I
Y]
E g v <2 Q . i
8y¢23 LONGITUDINAL STICK TRAVEL G.5/MCHES FROM WEUTRAL :
v g 20 |
a - u o
0
3 40
30 20 10 o 10 20 - 30
LEFT  RIGHT

TRUE AIRSPEED~KNOTS
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i e i o Tt e b ek il

LATERALWL
STICK POSITION

PED AL

POS|{TION

COLLECTIVE
STICK POSITION

LONG I TUDINAL
STICK POStTION

INCHES
FROM UELTRAL

INCHES

INCHES
FROM FULL DOINMN  FROM MEUTRAL

INCHES
FRoM NEUTRAL

DN upP LEFT RIGHT LEFT RIGHT

AFT

Ficure No 4&

ConTrOL PosiTion 1n RenRWARD FLIGHT
UH-1B USA S/NGO-3589

ARMAMENT CONFIGURATIOM

0 GROULD EFFECT

S M AVG.Hp AVG G.W AVG CG RPM ARMAMENIT CONMFIG.

(] 314 724€ 1256 329 AMV-16 BOTH PODS FULLY
LOADED
A 3520 6695 1252 324 (M-1¢ RT POD FULLY LOADED
FLEFT POD REMOVE D
20 <BOTH PODS FULLY LOADED
"
Y
- ! N RIGHT POD FULLY LOADED
E'—EB—-\BEE LEFT POD REMOVED
B o -— —B—f
—Fy—

20 LATERAL STICK TRAVEL 6.5INDHES FROM NEUTRAL

2.0 l

)

PEDAL DATA NOT AVAILABLE

20

80 ~—BOTH PODS FULLY LOADED

6.0

“ RIGHT POD FULLY LOADED £ LEFT POD REMOVED
4.0
COLLECTIVE TRAVEL (2.2 INCHES FROM FULL DOWL
6.0
m <—~RIGHT POD FULLY LOADED $LEFT POD REMOVED
S

40 »

B “=-BOTH PODS FULLY LOADED -

o LONGITUDINAL STICK TRAVEL 6.5 IWCHES FROM NEUTRAL
2.0
4.0

30 20 10 o 10 20 30

REAR WARD FOKWARD

TRUE AIRSPEED~ KNOTS
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PITCH AND ROLL
ANGULAR ACCELERATION

~ I:Ec;m-:t-:s/sac_z

urP
¢ RT

FIGURE NO.49

AFT LONGITUDINAL PULSE
UH-1B, U.S.A., S/N 60-3589
ARMAMENT: XM-16 PODS FULLY LOADED
FULL LONGITUDINAL TRAVEL: 13.0 INCHES
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AVERAGE GROSS WER
LONGITUDINAL C.G.
FLIGHT CONDITIOINS I8
TRIM C.A.S.: 95.5 KTS. 8
DENSITY ALTITUDE: 6%
ROTOR SPEED: 324 ‘ |

LA . i

# AN AN
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TIME ~ SECONDS &




TIME ~ SECONDS

AVERAGE GROSS WEIGHT: 7180 LBS.
LONGITUDINAL C.G. LOCATION: 13(.2 |N.
FLIGHT CONDITIOINS: LEVEL FLIGHT
TRIM C.AS.: 95.5 KTS.
DENSITY ALTITUDE: 5120 FEET
ROTOR SPEED: 324 RPM
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PITCH AND ROLL
ANGULAR ACCELERATION

RATE OF PITCH,

ANGLE OF PITCH,
ROLL, AND YAW
~ DEGREES

LONG. STICK

ROLLy AND YAW
~ DEGREES/SEC.

POSITION
~ IN. FROM NEUTRAL

~ DEGREES/SEcC.?*

uP
LRT.

PITcH § ROLL
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CLT
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PITEH
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FIGURE NO.50

AFT LONGITUDINAL PULSE

UH-1B, US.A., S/N60-3889
ARMAMENT . XM-21 PODS FULLY LOADED
FULL LONGITUDINAL TRAVEL: 13,0 INCHES

AVERAGE GROSS,
LONGITUDINAL C.
FLIGHT CONDITIOl
TRIM C.AS. : 84.3 K
DENSITY ALTITUD)
ROTOR SPEED: 3;
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AVERAGE GROSS WEIGHT: 680 LBS
LONGITUDINAL CG. LOCATION' 130 6 iN.
4
FLIGHT CONDITIONS' LEVEL FLIGHT
TRIM C.AS. : 843 KTS.
DENSITY ALTITUDE:4850 FEET
ROTOR SPEED: 324 RPM
Ve
\
A L PITCH A
= e — _"--l-. I .l.. } . e o——
R e A oo P P et W2 S =
by PR _L"'_..-'.';‘:—:"
ROt % YAN ANGULAR ACCELERATION INOPERATIVE
AW
,—”‘_‘~—-¢":EOLL _z/
e I B et oo =S iay ol i el seiivadk k= Ry
_.___..---——.---——T'_"'_'_-_ = . A - — T

6 7 8 9
TIME ~ SECOMNDS

10 11




+
b 209

PITCH AND ROLL
ANGULAR ACCELERATION
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FIGURE NO. 5!

LEFT LATERAL PULSE

UH-1B, U.S.A., S/N 60-3589
ARMAMENT: XM-Il6 PODS FULLY LOADED
FULL LATERAL TRAVEL: 13.0

AVERAGE GROSS ¥
LONGITUDINAL c.G#
FLIGHT CONDITIONE
TRIM C.A.S.: 95.5

DENSITY A\_TlTUD'
ROTOR SPEED:32#8
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AVERAGE GROSS WEIGHT: 7180 LBs.

{ LONGITUDINAL C.G. LOCATION: (3[.2 IN. ]
F FLIGHT CONDITIONS: LEVEL FLIGHT ]
B
2 TRIM C AS.:955 KTS. :
" DENSITY ALTITUDE: 5120 FEET ‘
ROTOR SPEED:324 RPM ]
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