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ABSTRACT

A Phasc D engineering flight test of the UH-1B helicopter
equipped with the Model 540 rotor system was conducted by the
U. S. Army Aviation Test Activity (USAAVNTA). Objectives of the
test were to determine the airworthiness and to define the per-
formance characteristics and fiying qualities of the helicopter.
Test results, where appropriate, were compared with previous test
results of the standard Ull-1B. Tests were conducted at Ldwards
Air Forcc Base, California, anc at remote test sites in Calif-
ornia and Colorado from 19 May 1965 through 30 April 1966. Total
aircraft flight time totaled 336.30 hours. Quantitative heli-
copter performance was defined for hovering, takeoff, climb,
level flight, aad autorotation. Stability and control character-
istics were investigated for varied conditions of altitude, air-
speed, center-of-gravity location, and gross weight. Correction
of the sclf-excited, self-sustaining pylon motion cncountered or
determination of its effect upon component stress and life is
neccssary to resolve the safety-of-flight implications of this
deficiency. Correction of the shortcomings listed in this report
would result in improved mission performance of the UH-1B equipped
with the !MModel 540 rotor system.
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FOREWORD

The U. 5. Army Test and Evaluation Command (USATECOM)
assigned to the U. S. Army Aviation Test Activity (USAAVNTA)
responsibility for preparing test plan, coordinating with
the U. S. Army Aviation Test Board, executing test, and sub-
mitting final report.
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gECTEON 1 INTRODUCTION

1.1 BACKGROUND

1.1.1 In October 1963, the contractor proposed a 20-hour flight
evaluation of the 540 '"Door Hinge" Rotor System at no cost to the
Government. In response to request by the Office of the Chief of
Research and Development, Department of the Army, in November 1963,
the U. S. Army Materiel Command (USAMC) accepted the proposal and
assigned the flight evaluation to USATECOM. A 20-hour flight eval-
uation was conducted by USAAVNTA at the contractor's facility during
the period 8 January 1964 to 22 January 1964 using a modified Model
204B helicopter. Based on the results of this evaluation (refer-
ence a, appendix VII, '"Military Potential Test of the Model 540 'Door
Hinge' Rotor System'"), the contractor's engineering change pro-
posal ECP-UH-1B-160 (reference b) was procured and the Model 540
Rotor System became standard on production UH-1B helicopters be-
ginning in August 1965.

1.1.2 On 20 August 1964, USATECOM directed USAAVNTA to conduct
Phase B and Phase D testing of the UH-1B helicopter equipped with
the Model 540 Rotor System (hereafter in this report referred to
as the UH-1B/540) in compliance with the request by the Iroquois
Project Manager, USAMC. USATECOM issued amendments to test direc-
tive on 3 November 1964 and 11 March 1965. Test plan of the en-
gineering test, Phase B and Phase D, was submitted by USAAVNTA in
January 1965 and approved by USATECOM on 18 February 1965.

1.1.3 Phase B tests were conducted at the contractor's facilities
from 26 February 1965 through 23 March 1965. The results of these
tests were presented in reference i. Problem areas uncovered in
the Phase B test required that USAAVNTA participate in the con-
tractor's Phase C design refinement tests to evaluate the contrac-
tor's correctiors.

1.1.4 Phase D testing was conducted from 19 May 1965 through 30
April 1966. Preliminary results were given to the contractor
periodically as they became available. This report presents the
final results of Phase D testing.

1.2 DESCRIPTION OF MATERIEL

A description of the UH-1B/540 is presented in appendix V.
1.3 TEST OBJECTIVES

The objectives of this test were to determine the airworthi-

ness of the UH-1B/540 and to define the performance characteris-
tics and handling qualities of the aircraft.

e
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.4 SUMMARY OF RESULTS

Listed in the following paragraphs are the results of the i
tests. These results are in addition to the specific quantita- ;
tive results defining the performance of the helicopter during
hover, takeoff, climb, level flight and autorotation. A more L
detailed statement of test results is contained in appendix IV. :

1.4.1 A condition of self-induced, self-sustaining pylon motion i
was exhibited by the helicopter in powered flight in calm air. ]
The pylon (main transmission, mast and rotor) oscillated later-
ally with a high amplitudc at a frequency of 2/3-cycle per main
rotor revolution (per rev). The cause of this condition was
not defined and its effect upon component life is not known.

1.4.2 Level flight performance with respect to maximum air-
speeds available was excellent. Maximum airspeed was limited

5 by takeoff-rated shaft horsepower available for nearly all con-
ditions of gross weight and density altitude. Compared with
standard UH-1B test results, the increases in level-flight air- ;
speeds were approximately 15 to 35 knots true airspeed (KTAS) k
at density altitudes bclow 5000 feet.

1.4.3 In a takeoff-rated power climb at light gross weight ;

2 (less than approximately 7000 pounds) with a forward center 4

: of gravity (C.G.), there was a discontinuity in the longi- b
tudinal cyclic stick-position gradient. A change in airspeed E
of only 5 knots calibrated airspeed (KCAS) required a change ;
in longitudinal stick position of 1.3 inches, resulting in *
an apparent instability. It was very difficult to stabilize
airspeed at light gross weight near the airspeed for maximum
rate of climb.

AT

1.4.4 Static longitudinal stability characteristics in level

flight and autorotation were satisfactory for most conditions.
In coordinated level flight (trim curves), longitudinal cyclic
stick gradients were positive for all conditions tested except
for the normal helicopter stick reversal below 40 KCAS. Ade- 3
quate control margins were present at all conditions but, near :
the aft C.G. limit of 138 inches, the forward stick position ]
near power-limit airspeed was uncomfortable for an average- ]
size pilot. With collective fixed, variation of airspeed

about a 129-KCAS level flight trim point resulted in a slightly

negative static longitudinal stick-position gradient at an aft ' ;
C.G. (137.6 inches). [

1.4.5 The collective pitch-rotor speed gradient was small. A
large change in rotor speed resulted from a small change in col-

2
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lective pitch. This characteristic, along with RPM lag and over-
shoot due to high rotor inertia, resulted in difficulty in main-
taining a selected rotor speed during autorotation.

1.4.6 The reaction of the helicopter to a throttle chop at
speeds above approximately 100 KCAS was objectionable. Follow-
ing the throttle chop the helicopter would pitch down and roll
left abruptly.

1.4.7 Dynamic lateral-directional stability characteristics
were poor. Following a lateral or a directional disturbance,

a persistent ''dutch roll" oscillation developed. In turbulence
this characteristic was objectionable.

1.4.8 The pilot was required to "beep'" excessively to maintain
approximately constant rotor speed during power changes due to
poor static droop compensation.

1.4.9 Without a collective pitch position indicator, maximun
takeoff performance and stabilized rotor speed in autorotation
were difficult to obtain.

1.4.10 It was difficult to achieve a stabilized hover at skid
heights between 10 and 25 feet due to random disturbances about
all three axes. This condition was not hazardous, but the pilot
should be aware of it before conducting operations requiring
maximum hovering performance and precision at these skid heights.

1.4.11 Rearward flight was conducted in smooth air at speeds
up to 32 KTAS; however, only approximately 4-percent aft longi-
tudinal cyclic stick travel remained at rearward airspeeds of
more than 11 KTAS. Stick position stability was neutral with

4 percent remaining from 11 to 32 KTAS.

1.5 CONCLUSIONS

1.5.1 All characteristics of UH-1B/540 were considered to be
satisfactory with the following exceptions:

a. Category A. Safety of Flight

The self-sustaining, undamped pylon motion at 2/3 per
rev had an unknown effect upon component stress or component life
(paragraph 2.4.3).

3




b. Category B. Mandatory Correction for Satisfactory Mission
Performance

There were no aircraft characteristics in this category.

c. Category C. Desirable Corrections for Improved Mission
Performance

(1) The static longitudinal cyclic stick-position gra-
dient in a takeoff-rated power climb at light gross weight with a
forward C.G. was unsatisfactory near the airspeed for maximum rate
of climb (paragraph 2.3.1.2).

(2) The collective-fixed static longitudinal stability
was negative near power-limit maximum airspeed in level flight with
an aft C.G. of 137.6 inches. At the same condition, the extremely
forward longitudinal cyclic stick position required an uncomfort-
ably long reach by the pilot (paragraphs 2.3.1.1 and 2.3.1.3).

(3) The collective pitch-rotor speed gradient in auto-
rotation was small, resulting in difficulty in stabilizing rotor
speed during autorotation (paragraph 2.2.5.3).

(4) The reaction of the helicopter to a throttle chop
at high speed was objectionable due to an abrupt nose-down pitch
and left roll (paragraph 2.3.6).

(5) A "dutch roll" oscillation was present at most
flight conditions due to poor dynamic lateral-directional stability
characteristics (paragraph 2.3.5).

(6) The static droop characteristics of the test hel-
icopter were unsatisfactory (paragraph 2.4.2).

(7) A collective pitch position indicator was very
helpful in obtaining maximum takcoff performance and in estab-

lishing stabilized rotor speed during autorotation (paragraphs
2.2.2.4, 2.2.5.3).

(8) It was difficult to achieve a stabilized hover
at skid heights between 10 and 25 fcet (paragraph 2.2.1.5).

1.5.2 The following characteristic of the Ull-1B/540 enhances
its mission capability:

The level flight maximum airspeed preformance of the Ul-
1B/540 was excellent (paragraph 2.2.4.2).

4
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1.6 RECOMMENDATIONS

a. Category A. Safety of Flight

(1) The self-excited, undamped pylon motion should be
eliminated or its effect upon component stress or life should be
defined (paragraph 2.4.3).

b. Category C. Desirable Corrections for Improved Mission
Performance

(1) The static longitudinal cyclic stick gradient dis-
continuity in a takeoff-ratcd power climb at light gross weight
and forward C.G. should be climinated. If this characteristic
is not climinated, a note should be placed in the operator's
manual indicating that, under these conditions, a climb shouid
be conducted at approximately 10 KCAS above the airspecd for
maximum rate of climb when visual horizon reference is restricted
(paragraph 2.2.3.3).

(2) The maximum aft C.G. limit should be changed to
station 135 (paragraphs 2.3.1.1, 2.3.1.3, 2.2.4.4).

(3) Collective pitch-rotor speed gradients in auto-
rotation should be increased (paragraph 2.2.5.3).

(4) The reaction of the helicopter following a high-
speed throttle chop should be improved (paragraph 2.3.0).

(5) Static rotor-speed droop with power changes shculd
be reduced (paragraph 2.4.2).

(6) A collective pitch position indicator should be
incorporated as standard cockpit instrumentation (paragraphs
2.2.2.4, 2.2.5.3).

(7) A note should be placed in the operator's manual
to the effect that, in a hover, stabilizing at skid heights
from 10 to 25 feet is difficult. Although not hazardous, this
characteristic should be considered during operations requiring
maximum hover performance and precision at these heights (para-
graph 2.2.1.6).
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Photo 2 - Preflight on Ul-1B/540 Helicopter at Leadville, Colorado



SEGT!QN 2 DETAILS of TEST

2.1 INTRODUCTION

2.1.1 This report presents the results of engineering flight tests
of the UH-1B/540 helicopter. Testing consisted of 241 flights and
was conducted from 19 May 1965 through 30 April 1966. Total air-
craft flight time during the program was 336,30 hours, Test sites
were Bakersfield, California (488-foot elevation); Edwards Air Force
Base, California (2302-foot elevation); Bishop, California (4118-
foot elevation); McAfee Meadow, White Mountains, California (11,500-
foot elevation):; and Leadville, Colorado (9927-foot elevation).

2.1.2 Performance tests defined the performance of the UH-1B/540
helicopter during hover, takeoff, climb, level flight, and auto-
rotation. Stability and control tests defined the heliconter's
static longitudinal and static lateral-directional stability, dynamic
longitudinal and dvnamic lateral-directional stability, reaction to

a throttle chop, sideward and rearward flight characteristics, and
controllability about all three axes, Details of test methods and
data reduction procedures are presented in appendix III,

2.2 PERFORMANCE

One of the primary parameters of the performance characteristics
presented in this report was the gross weight of the helicopter,
When direct comparison of the performance of the UH-1B/540 and the
standard UH-1B was made it was on a gross-weight comparison basis,
It should be noted while making performance comparisons that there
was a significant difference in the empty weights of the two heli-
copters. The detail specification for the FY64 (standard) UH-1B
(reference m) defined the empty weight as 4616 pounds. The detail
specification for the UH-1B/540 (reference m revised) defined the
empty weight as 4842 pounds. The empty weight differential was 226
pounds.

2.2.1 Hover

2.2.1.1 Hover tests were conducted at gross weights from 5800 to
9400 pounds: density altitudes from 1600 to 10,500 feet:; rotor speeds
of 300, 304, 314, and 324 rpm; skid heights of 2,5, 10, 15, and 25
feet; and out of ground effect (OGE), Both free-flight and tethered
hovering techniques were used. Test results are presented in figures
5 through 10 and are summarized in figures 1 through 4, apnendix I.
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2.2.1,2 The in-ground-effect (IGE) (2-foot skid height) hover ceil-
ing of the UH-1B/540 is shown in figure A and illustrates the improve-
ment in IGE hover performance compared to that of the standard UH-1B,
On a standard day, the 2-foot hover ceiling at 9500 pounds gross
weight was 4400 feet., At any particular altitude on a standard day
the UH-1B/540 could hover at approximately 130 pounds heavier gross
weight than the UH-1B at gross weights below the standard WI-1B
limitation of 8500 pounds, On a 35-degree Centigrade (C) day, the
UH-1B8/540 could hover at approximately 60 pounds heavier gross weight
than the UH-1B at gross weights below 8500 pounds. At sea level on

a 35-degree C day, the maximum gross weight for a 2-foot hover was
9330 pounds; this represented an increase of 830 pounds in the hover-
ing capability of the UH-1B/540,

FIGURE A

In Ground Effect Hover Ceiling

TAKEOFF RATED POWER
224 RPM++2°C INLET RISE « SKID HEIGHT = 2 FEET

3
8

PRESSURE AL TITUDE ~ FEET

o

~ GROSS WEIGHT ~ LBS




2.2,1,3 The OGE hover ceiling of the UH-1B/540 is shown in figure

B, The maximum gross weight for OGE hover at sea level on a standard
day was 8825 pounds., The OGE hover capability of the UH-1B/S40 was
less than that of the standard UH-1B on a standard day at altitudes
above 1600 feet. Above 3500 feet on a standard day, the Ul-1B could
hover at an approximately 170 pounds heavier gross weight than the
UH-1B/540, On a 35-degree C day, the UH-iB/540 maximum gross weight
for OGE hover at sea level was 7725 pounds. The standard Ul-1B

could hover at an approximately 210 pounds heavier gross weight than
the UH-1B/540 on a 35-degree C day,

FIGURE B
Out Of Ground Effect Hover Ceiling
KEOFF RATED POWER - 324 RPM - + 2°C INLET RISE

- s500dy

EL

E~FEET

%

FRESSURE ALTITU

Wy /0000

STANDARD
DAY

O
Q
S

2,2,1,4 Table 1 summarizes a comparison of the hover ceilings both
IGE and OGE of the UH-1B/540 and the standard UH-1B at 6600 pounds
gross weight. The IGE hover performance of the UH-1B/540 was limited
by power available at altitudes above 4400 feet on a standard day
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and at sea level on a 35-degree C day. The OGE hover performance
of the UH-1B/540 was limited by power available at sea level on 1a
standard day.

TABLE 1
HOVER CEILING - FEET
IGE OGE
Std Day 35°C Day Std Day 35°C Day
UH-1B/540 17,550 10,360 11,600 4210
Uti-18 17,150 10,100 12,350 5560

Gross Weight 6600 pounds; IGE Skid Height 2 feet,

2.2.1.5 Tigure 2, appendix I, summarizes the hover performance of

the UH-1B/540 in calm air at takeoff-rated power for periods in

excess of 2 minutes, This plot indicates a decrease in IGE hover
ceilings compared to those obtained at the same conditions for periods
less than 2 minutes (figure 1), This decrease in hover performance
was due to the decrease in takeoff-rated shaft horsepower available
when hot engine exhaust and cooling air established a hotter-than-
ambient engine inlet condition, Figure 2 was based on shaft horse-
power available derived from the compressor inlet temperature rise

as a function of skid height presented in figure 223, appendix I.

2.2.1.6 The skid height at which the U-1B/540 was OGE varied with
thrust coefficient (CT). At the lowest CT's tested, ground effect
was measurable at a 45-foot skid height; this skid height increased
to 50 feet at the highest CT's tested. In the ranpe of skid heights
from 10 to 25 feet, it was quite difficult to achieve a stabilized
hover in calm air. Random inputs about all three axes disturbed

the helicopter attitude, requiring corrective control inputs., These
corrective control inputs in turn disturbed power to the main rotor
and thus skid height. These disturbsnces were probably due to the
disturbed recirculating airflow through both the main rotor and tail
rotor. Interaction of the recirculating airflow and the horizontal
stabilizer may have been a contributing factor. Although this con-
dition was not hazardous, it should be considered during operations
requiring a 10- to 25-fcot skid height and maximum hovering pre-
cision and performance.

2,2,2 Takeoff

2.2.2.1 Takeoff performance tests were conducted at gross weights
from 6100 pounds to 7590 pounds, pressure altitudes from 9500 feet
to 9760 feet, and ambient temperatures from -5 degrees C to +1.5

degrees C. Results of the takeoff tests are presented in figures

10
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11 through 20, appendix I. Takeoff performance data are most
informa*ive under conditions of limited helicopter performance.
I the limiting case, the 2-foot skid height-level acceleration
technique offers the only practical means of performing a takeoff
without bleeding rotor energy.

2.,2.2.,2 Figure C illustrates the characteristic takeoff flight path
obtained by using a 2-foot skid height-level acceleration technique.
Starting from a stabilized hover at a skid height of 2 feet, the
takeoff was initiated by simultaneously demanding takeoff-rated

power from the engine and accelerating through the translational
airspeed of 8 to 15 KTAS., Through the acceleration phase, skid
height was maintained at approximately 2 feet. When airspeed reached
2 to 5 KTAS less than the desired climbout airspeed, the helicopter
was rotated and the climbout made at a constant airspeed.

FIGURE C
Take Off Flight Path
TWO FOOT SKID HEIGHT LEVEL +« ACCELERATION TECHNIQUE

CLIMBOUT. TRUE AIRSPEED (Vr)

_‘-\__\_\_ E:.

i S
TarA NS 4 TION |
e
( Eﬁ 5 AOTATION "ElET
P E A ‘
|
START POINT PO HORIZONTAL DISTANCE REQUIRED

TO CLEAR A BO FOOT OBRSTACLE
I !

2.2,2.3 Engine acceleration to takeoff power was very smooth with
uniform rated torque increase., This allowed the pilot to anticipate
and correct accurately any yawing tendencies. Due to the rather
high lag in the power turbine speed-select (beep) system, full in-
crease (maximum beep) had to be selected at, or just prior to, take-
off power demand to avoid excessive transient rctor droon. When

11




the helicopter was passing through the translational airspeed range,
ground effect was diminished, When operating at low power margins,
when nearly takeoff power was required to hover at a 2-foot skid
height, the helicopter would settle passing through translation. A
pover margin allowing a minimum hovering skid height of approximately
3 feet at takeoff power was required to avoid contacting the grourd
when the helicopter was passing through translation,

2.2,2,4 When operating at very low power margins, it was necessary
to demand full power as quickly as possible so that full power had
already been developed as the helicopter passed through translation,.
The test helicopter was equipped with a collective pitch position
indicator as part of the flight test instrumentation. This instru-
ment proved very useful in obtaining maximum takeoff nerformance.
In a hover prior to takeoff, collective pitch was increased until
takeoff power at the test conditions was obtained. The collective
pitch position at takeoff power was noted. The takeoff was then
initiated from a 2-foot skid height hover by rapidly and smoothly
increasing collective pitch to the takeoff power position previously
noted. During the level acceleration it was necessary to increase
collective pitch to maintain takeoff power. With high values of
excess power, uncomfortably large nose-down pitch attitudes were
required to maintain the acceleration skid height. During climbout,
airspeed was maintained by referring to helicopter attitude. The
standard airspeed system was not usable at low airspeed due to its
large fluctuations and errors.

2,2,3 Climb

2,2.3.1 Climb tests were conducted from sea level to service ceil-
ing at four gross weights. Two climbs were performed at each gross
weight, at takeoff-rated power and rotor speed of 324 rpm. Climb
airspeed was the airspeed fer minimum power required in level flight
at the test conditions. Test results were corrected to standard-day
conditions, Standard-day service ceilings ranged from 21,3800 feet
at 6600 pounds gross weight to 11,750 feet at 9500 pounds gross
weight, Standard-day sea-level rate of climb ranged from 2530 feet
per minute (fpm) at 6600 pounds gross weight to 1230 fpm at 9500
pounds gross weight. Results of the climb performance tests are
presented in figures 21 through 24, appendix I.

2.2.3.2 Figure D illustrates a comparison of the climb performance
of the UH-1B/540 and the standard UH-1B, Both the service ceilings
and sea-level rates of climb were improved for the UH-1B/540.
Service ceilings through the gross weight range common to both heli-
copters were raised approximately 3500 feet, Standard-day sea-level
rates of climb through tiie gross weight range common to both heli-
copters were increased approximately 50 to 100 fpm,

12
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FIGURE D
Climb Performance
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2.2.3.3 The presence of the static longitudinal cyclic stick
gradient discontinuity (see paragraph 2,3.1.2) in tie region of the
airspeed for best rate of climb at light gross weight made it very
difficult to stabilize at optimum climb airspeed. The only practical
method of stabilizing at optimum climb airspeed was to maintain the
proper pitch attitude by constantly correcting any small deviation
from that attitude with longitudinal cyclic stick inputs, If indi-
cated airspeed was used as a primary reference, large (up to ¥ 10
KIAS) excursions in airspeed were experienced. The change in rate
of climb with increased airspeed was quite small near the airspeed
for maximum rate of climb, Little climb performance would be sacri-
ficed by increasing climb airspeed approximately 10 KIAS when this
condition is encountered., This procedure is recommended for flight
without a well defined horizon reference or under instrument con-
ditions,

2.2.4 Lovel Flight

2.2.4,1 level flight performance tests were conducted at gross
13
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weights from 5110 pounds to 9190 pounds, density altitudes from

1780 feet to 15,850 feet, and rotor speeds of 324 rpm and 314 rpm,
Basic level flight performance was defined for the heliconter with
a mid C,G. Two flights with a forward C.G. and two flights with

an aft C,G. were made to define the effect of C.G. upon power re-
quired. One flight was made with the cargo doors removed. The :
level flight speed-power polars ave presented in figures 29 through E
50, appendix I. Power required in level flight is summarized in ;
non-dimensional form in figures 26 through 28. Specific range and ;
optimum cruise speed summaries are presented in figure 25, ;

2.2.4.2 Figures E, F, and G illustrate the maximum level flight 3
airspeeds of the UH-1B/540 for both takeoff-rated power and maximum
continuous power for three altitudes. At any altitude or gross
weight on a standard dav, the UH-1B/540 could be operated at maxi-
mum continuous power and not exceed the helicopter's never-exceed
airsmeed (Vyg). Airspeeds at maximum continuous power at sea level
ranged from 125 KTAS at (600 pounds gross weight to 115 KTAS at
9500 pounds gross weight. The maximum airspeed in level flight was
limited by takeoff-rated power available for nearlv all conditions. ;
The only exception, when VNg limits were imposed, was at a con- E
dition of high gross weight and low densitv altitude (sea-level
standard day at gross weights more than approximately 8900 vpounds).
The sea-level standard-dav power-limit airsnmeed at 6600 pounds
gross weight was 135 KTAS., At 5000 feet on a standard day, rower-

iy i B e
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limit airspeeds ranged from approximately 136 KTAS at 6600 nounds
gross weight to 113 KTAS at 9500 pounds gross weight. The standard
UH-1B was limited bv VNE throughout its gross weight and altitude
envelope, This limit is shown in fipures E, F, and G, In general,
th- increase in level flight speed of the UH-1B/540, comnared to
the level flight speed of the standard UH-1B, was 15 to 35 KTAS.

2.2.4,3 Examples of specific range nerformance st ontimum cruise
speed of the UH-1B/540 are shown in fipgure H. These examples were
derived from figure 25, appendix I. Specific range of the UH-1B/
540 was reduced from that of the standard UH-1B, The decrease in
specific range was apnroximatelv 10 nercent at both se- level and

FIGURE H
Specific Range at Optimum Cruise Speed
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5000 feet densitv altitude., The airsreeds for ontimum specific
range, shown in figure I, ranged from 109 KTAS to 113 KTAS at alti-
tudes between sea level and 5000 feet density altitude., At a

gross weight of 9500 pounds, the airsmeed for optimum cruise was
vervy nearlv the airspeed at maximum continuous nower (t 2 KTAS).

At lower gross weights the airspeed at maximum continuous nower
increased un to a maximum of 20 KTAS higher than the ontimum cruise
speed (133 KTAS compared with 113 KTAS at 5000 feet density alti-
tude and 6000 pounds gross weight). Optimum cruise speed at sea
level and 5000 feet density altitude was nearlv the same for both
the standard UH-1B and UH-1B/540 at gross weights up to anproxi-
mately 7000 nounds. Above that approximate gross weight, the VNE
of the standard UH-1B dictated a cruise speed below the optimum
cruise speed based on snecific range. At 8200 pounds gross weight,
optimum cruise speed of the standard UH-1B was 15 KTAS slower than
that of the UH-1B/540 at sea level and 18 KTAS slower than that of
the UH-1B/540 at 5000 feet density altitude,
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FIGURE |
Optimum Cruise Speed
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2.2.4.4 The effect of a forward or aft C.G. unon level flight per-
formance is shown in figures 40 through 49, appendix I, and summar-
ized in table 2, The equivalent flat plate area increases due to
the forward or aft C.G. location when compared with the mid C.G.
location were calculated at the recommended cruise smeeds. For each
case, performance was compared with the level flight performance at
a mid C.G. for identical conditions,

TABLE 2
CENTER-OF-GRAVITY EFFECTS UPON LEVEL FLIGHT PERFORMANCE
Recommended Equivalent Flat
Center of | Gross Density Cruise Plate Area
Gravity Weight | Altitude{ Airspeed Increase

in 1b ft KTAS ft?
125,9(Fwd) 8460 5165 113 1.3
126,0(Fwd) | 6620 5190 113 1.0
133.9(Aft) 8535 5110 112 0.5
137.9(Aft) | 6770 4340 112 2.4

Rotor Speed 324 rpm: mid C.G, location 131,0 inches.
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With the cargo doors removed, the power required in level flight
was increased significantly, Figure 50, appendix I, indicates that
at recommended cruise speed, 108 KTAS, power required was increased
by 37 SHP, from 735 SHP to 772 SHP., This increase in power re-
quired was equal to an increase in equivalent flat nlate area of
3.3 ft2, Specific range with cargo doors removed was decreased
approximately 2.4 percent,

2.2.5 Autorotation

2.2,5.1 Autorotation performance tests were conducted at two alti-
tudes and two ranges of gross weight. At both 5000 feet and 10,000
feet, rates of descent through a range of airspeeds were defined for
light gross weight (6200 pounds through 6380 pounds) and for heavy
gross weight (7270 pounds through 9250 pounds). Results of the
autorotation tests are presented in figures 51 through 53, appendix
Io

2.2,5.2 Minimum rates of descent were between approximately 1800
and 2000 fpm in both ranges of gross weight tested, At light gross
weight, less than 6380 pounds, airspeed for minimum rate of descent
was approximately 60 KTAS., At heavy gross weight, more than 8180
pounds, airspeed for minimum rate of descent was approximately 63
KTAS,

2.2.5.3 Figure J illustrates an undesirable autorotation charac-
teristic of the UH-1B/540. At a constant airspeed, the collective

FIGURE J
Autorotational Descent Performance
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pitch-rotor speed gradient was very small., Large changes of rotor
speed occurred with small collective pitch changes. In addition to
this characteristic, the high inertia of the 540 rotor system caused
large lags in the response of rotor speed to collective pitch changes,
These two characteristics combined resulted in the pilot's 'chasing
rotor speed,” The low collective gradients caused a tendency to
overcorrect collective pitch changes, and the high inertia and re-
sulting rotor speed lag compounded the problem., It was not diffi-
cult to maintain rotor speed "between the red lines," but stabilizing
on a selected rotcr speed required considerable pilot attention at

a time when his attention should be directed outside the cockpit.

A collective pitch position indicator was helpful for rotor speed
control,

2.3 STABILITY AND CONTROL

Stability and controllability tests of the UH-1B/540 were con-
ducted at seven standard helicopter configurations. Helicopter
characteristics were defined at both forward and aft C.G. at three
gross weights, Gross weights were approximately 6600 pounds, 8500
pounds, and 9200 pounds. In addition, extreme aft C.G. character-
istics were defined at light gross weight. All tests were done at
a density altitude of 5000 feet and a rotor speed cof 324 rpm,

2.3,1 Static Longitudinal Stability

Static longitudinal stability was defined both in coordinated
forward flight (control positions in forward flight, figures 54
through 63, appendix I) and in speed changes about a trim point
(static longitudinal collective-fixed stability, figures 64 through
85, appendix I).

2.3.1.1 In coordinated forward flight, longitudinal cyclic stick
gradients were positive at all configurations tested except for the
normal helicopter longitudinal cyclic stick reversal at low speed
(less than 40 KCAS)., At all gross weights in level flight, the
longitudinal cyclic stick gradients were higher with a forward C.G.
than with an aft C.G. Near the light gross weight-aft C.G. limit
of 138,0 inches, the longitudinal cyclic stick gradient was only
weakly positive at high speed, The control margin remaining at
power-limited maximum airspeed was approximately 10 percent of

the total longitudinal cyclic stick travel., The stick position at
these conditions was uncomfortable to the pilot due to the long reach
required, Because of the weak stability gradient and the forward
cyclic control position, a more realistic aft C.G. limit is 135.0
inches at gross weights less than 7000 pounds.

2.3,1.2 Figure K illustrates the longitudinal cyclic stick position
19



FIGURE K
Static Longitudinal Stability
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required in level flight and in a maximum power climb at 6655 pounds
gross weight and forward C.G. The longitudinal cyclic stica dis-
continuity during climb was a definite shortcoming. Near the air-
speed for maximum rate of climb, a change in airspeed of only 5 KCAS
required a longitudinal stick position change of 1.3 inches, This
characteristic resulted in an apparent instability even though the
control position gradients were strongly positive, The nose-down
pitch tendency with a small decrease in airspeed was caused by the
loss of nose-up moment when the horizontal stabilizer stalled., The
stall resulted from the high angle of attack on the inverted airfoil
with low horizontal airspeed component and high rates of climb,

With more installed shaft horsepower, this apparent instability should
appear at higher airspeeds and higher gross weights,

2.3.1.3 Static longitudinal stability as defined by small airspeed
excursions above and below a trim airspeed (static longitudinal
collective~-fixed stability) was similar to that described in the
preceding paragraph, except that longitudinal cyclic stick gradients
at high speed were lower. Control margins remained adequate. The
apparent instability in a full-power, 6655-pound gross weight climb
was again noted. At a C.G. of 137.6, longitudinal cyclic stick
gradient became slightly negative about a high-speed level flight
trim point and thus did not meet the requirement of MIL-H-8501A,
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2.3.,2 Static Lateral-Directional Stability

The results of the static lateral-directional stability tests
are presented in figures 86 through 104, and are summarized in
figures 86, 87, and 88, appendix I,

2.3.2,1 The static directional stability of the UH-1B/540 was posi-
tive for all conditions testcd., Left pedal input was required to
sustain right sideslip and vice verca., Statiec directional stability
was weak (small pedal gradients) at low speeds but increased rapidly
above approximately 70 KCAS, Gross weight had a negligible effect,
Pedal gradients were generally greater with a forward C.G. than

with an aft C.G.

2,3,2,2 Effective dihedral as evidenced by the lateral cyclic stick
gradient with sideslip angle was weakly positive at 9200 pounds
gross weight, Effective dihedral was stronger for an aft C.G. than
for a forward C.G. At 8200 pounds gross weight or less, effective
dihedral decreased. The effective dihedral was most negative at
light gross weight, forward C.G., and high airspeed, and was objec-
tionable at these conditions. Aerodynamic lateral forces produced a
high roll angle during sideslip which gave the impression of strong
positive effeztive dihedral at high speed. The helicopter did not
meet the positive effective dihedral requirements of MIL-H-8501A.
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2.3.2.3 At the sane conditions in which negative effective dihedral
was objectionable (light weight, forward C.G., and high speed), the
longitudinal trim change with sideslip was pronounced. Figure L
indicates that with a 10-degree left sideslip, a 0.9-inch application
of aft longitudinal cyclic was required to avoid nose-down pitching.
Simultaneously, right lateral cyclic was required due to the negative
effective dihedral. One of the implications of this combination of
characteristics may be seen by visualizing the cvclic movement re-
quired during a flat "horizon-sweep' sideslip to the left (yaw

FIGURE L
Static Lateral-Directional Stability
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right) as might be required on an armed mission. Following the
right pedal input, aft cyclic would be required to counteract the
pitchdown, and right lateral cyclic would be required because of the
negative effective dihedral.

2.3.3 Sideward and Rearward Flight

Sideward and rearward flight tests were conducted at 8140
pounds gross weight, forward C.G. (125.8 inches), 324 rpm rotor sneed,
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and 2080 feet density altitude., Results are presented in figures
105 and 106, appendix I,

2.3,3.1 Sideward flight at the test conditions was possible at true
airspeeds in excess of 30 KTAS to the right and 40 KTAS to the left.
Ten percent of the available pedal travel remained at 37 knots to
the left, imposing a realistic limit on left sideward flight at that
value., No similar control limitation existed during right sideward
flight at the highest airspeed attained (32 KTAS}. The heliconter
exceeded the minimum sideward flight requirements of MIL-1-8501A,

FIGURE M
Rearward Flight
S GROSS WEIGHT  FWD.CG. DENSITY ALTITUDE
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EQ‘. 14 : = r , :

‘3 LLLLL SIS LIL N LI Ll AT CONTROG. 20807

—

2.3.3.2 Rearward flight was conducted to a maximum speed of 32 KTAS.
Figure M illustrates, however, that an abrupt nose-down pitch

change occurred at about 10 KTAS rearward requiring an abrupt aft
cyclic input. This large aft input left only about 4-percent aft
travel available in the 10 to 32 KTAS rearward flight airspeed range.

These tests were conducted in calm, non-turbulent air. No correc-
tions for gust inputs were required., There was insufficient aft
longitudinal control available to hover "downwind" and correct

gust inputs for wind speeds above 10 KTAS, As a result, the hazards
of downwind approaches and hovering were increased. The heliconter
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did not meet the minimum requirements of MIL-H-8501A in rearward
flight due to the small aft control margin remaining at speeds
greater than 10 XTAS rearward.

2.3.4 Dypam}c_Lopqitpdjna}.Sngi}ij

2.3,4,1 The dvnamic longitudinal stabilitv characteristics of the
UH-1B/540 in level flight and autorotation were excellent., Retumn
to trim was essentiallv deadbeat. Figures 107 and 108, anpendix I,
show two tvpical reactions to longitudinal disturbances, In the
airspeed range of the apnarent longitudinal static instability as
described in 2,3.1.2, the helicopter would not return to trim,
Fipure 109, anpendix I, shows the reaction to an aft longitudinal
control puise at light gross weight with a forward C.G, in a maxi-
mum nower climb. Following the aft nulse, the airspeed decreased
to the point where the horizontal stabilizer stalled and the nose
of the heliconter "fell through' with increasing nose-down pit:zh
attitude until recoverv was necessarv.

2.3.4,2 Strong pitch-roll coupling was present during climb and
level flieht with the courling decreasing somewhat with increased
airspeed. Nose-up pitch resulted in a right roll tendencv. This
coupling was not objectionuble during normal maneuvering flight:
however, during nap-of-the-earth flving, the counling could become
noticeable, with lateral cvclic corrections required following
longitudinal control inputs,
Bo¥lold  DVPENDG SR SNBEECIEY) BIRel iy

Both lateral and directional disturbances were heavilv
damped to a low-amplitude "dutch roll" oscillation at airsnecds
ahove 80 KCAS at all conditions tested. At lower airspeeds dir-
ectional disturbances were onlv lightly damped with a high degree
of roll coupling resulting in a high-amplitude, persistent lateral-
directional or '"dutch roll" oscillation, Figure 110, anpendix T,
illustrates this reaction., This lateral-directional oscillation
may he initiated following a disturbance about anv axis due to the
complex coupling present. The ''dutch roll'" oscillation mav be seen
in the helicopter angular acceleration traces following longitudinal
disturbance in figures 107 and 108. In light turbulence this char-
acteristic was readily apparent and objectionable, particularly
in the areas of weak directional pedal gradients below 70 KCAS

(paragraph 2,.3.2.1).

2.3.6 Throttie Chop

The reaction of the UH-1B/540 to a simulated engine failure
at 133 KCAS is shown in figure 111, anpendix I. At airspeeds be=-
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low apnroximatelv 100 KCAS there were no unusual dvnamic reactions
foliowing the power loss. At airspeeds apprroaching maximum, the
reaction was pronounced, In figure 111, collective pnitch was main-
tained for approximately 2.3 seconds following the throttle chop
to simulate a tvpical pilot recognition and reaction time. The
helicopter pitched down and rolled left abruptlv. The change in
helicopter roll attitude 2 seconds after the throttle chon was
approximately 18 degrees, which was considerablv higher than the
maximum of 10 degrees specified by MIL-H-8501A, Pitch and vaw
attitudes chanped less than 10 degrees in 2 seconds,

2.3.7 longitudinal Controllability

2.3.7.1 Longitudinal control sensitivity was defined bv the maxi-
mum pitch angular acceleration resulting from a l-inch cvclic sten
input. Longitudinal control sensitivity is presented in figures
112 through 128, and summarized in figure 112, appendix I. Pitch
sensitivity at an aft C.G. was nct affected bv gross weight but
increased with airspeed, Sensitivity with a forward C.G. was
slightly lower than with an aft C.G. at all conditions. Sensitiv-
ities at the highest airspeed available at the test conditions were
approximately double those at 35 KCAS. Sensitivities in a climb
were slightly higher and in autorotation were slightlv lower than
those in level flight at the same configuration and airsveed.
Generally, nose-up and nose-down sensitivities wire apnroximately
equal, Time to maximum accelerations ranged from 0.4 seconds to
0.6 seconds excent in hover when times up to 0,9 seconds were
measured, Tigure N shows a comparison of the longitudinal controi
sensitivity of the UH-1B/540 with that of the standard UH-1B at

FIGURE N
Longitudinal Sensitivity
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similar conditions, The UH-1B/540 exhibited greater sensitivity at
high speeds. Times to maximum accelerations were the same fecr both
helicopters.

2.3.7.2 Longitudinal control resnonse was defined as the maximum
pitch rate resulting from a l-inch step input. Longitudinal control
response is presented in figures 129 through 146, and summarized

in figure 129, appendix I. At overload gross weight, response was
approximately equal at forward and aft C.G., both nose un and nose
down, with airspeed having onlvy a small effect. At gross weights
less than approximately 8500 pounds, response at a forward C.G.

was approximately half that at an aft C.G., both nose up and nose
down, At ali configurations tested, response durinpg autorotation

was equal to or slightlv less than in level flight at the same
conditions. Response during climb was generally equal to that in
level flight except in the area of the apparent longitudinal in-
stability in a light gross weight, takeoff-rated power clinmb des-
cribed in paragraph 2.3.1.2. In that area, response was nonlinear
with control displacement. Following a forward input, the nose-
down pitching rate slowly continued to increase with little ten-
dency to stabilize at a peak rate until recovery was necessarv,

At a1l other conditions tested, a time to maximum rate was between

1 and 2 seconds. Figure O compares the longitudinal control response

FIGURE O
Longitudinal Response
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of the UH-1B/540 with that of the standard UH-1B at similar con=
ditions., Maximum rates for the UH-1B/540 were approximately equal
to those of the standard UH-1B at airspeeds over 100 KCAS. The
times to maximum rates for the UH-1B/540 were approximately one-
half those of the standard W-1B., This resulted in a more respon-
sive longitudinal ''feel."

FIGURE P
Longitudinal Control Power
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2.3.7.3 Figure P presents the summary of longitudinal control power
defined by the angular pitch displacement after 1 second following

a l-inch step control input, The shaded envelove contains all
level flipht test data for all confipgurations, Figure 146 shows

a typical reaction of the UH-1B/540 to a forward longitudinal step
input, Input was at 118 KCAS, 8220 pounds gross weight, and an

aft C.G. The strong pitch-roll coupling discussed in paragraph
2.3.4.2 was evident.

2.3.8 Lg;gzg}_ggn;rollabilifx

. e wimam e  m

2.3.8.1 Lateral control sensitivity was defined by the maximum roll
acceleration resulting from a l-inch lateral step input., Lateral
control sensitivity is presented in figures 147 through 165, and
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summarized in figure 147, appendix I, Level flight sensitivities

at all gross weights and C.G.'s ranged from 16 to 25 degrees/second/
second/inch, generally increasing with airsneed, and were equal

left and right. Sensitivities in a climb were generally equal to

or greater than those in level flight at the same conditions.
Sensitivities in autorotation were slightly lower than in level
flight at the same conditions, ranging from 13 to 16 degrees/second/
second/inch, Time to reach maximum roll acceleration was 0.3 to

0.5 seconds at all conditione, Figure O comnares the lateral control
sensitivity of the UH-1B/540 with that of the standard UH-1B at
similar conditions. Sensitivity of the UH-1RB/540 was significantly
lower than that of the standard UH-1B. Time to maximum acceler-
ation was essentially equal for both heliconters. Qualitatively,
this reduction in lateral contrnl sensitivity was not considered
objectionable,.

FIGURE Q
Lateral Sensitivity
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2.3.8.2 Lateral control responsewas defined by the maximum roll
rate resulting from a l-inch lateral step input. Lateral control
response is presented in figures 166 through 184 and summarized

in figure 166, appendix I. Response ranged from 7 to 16 degrees/
second/inch and increased with airspeed. Left response was 10 to
20 percent higher than right response. At all conditions, response
in climb was slightly higher and irn autorotation was slightly lower
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than response in level flight at the same conditions, Figure P
compares the lateral control response of the UH-1B/540 with thai of
the standard UH-1B at similar conditions., Left response was sim-
ilar for both helicopters, but the right response of the UH-1B/540
was significantly lower than that of the standard UH-1B for all
airspeeds. The time to maximum rate was essentially equal for both

FIGURE R
Lateral Response
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helicopters. Qualitatively, the decrease in right lateral control
response was not considered objectionable,

2.3.8.3 Lateral control power was defined by the roll displacement
after 1 second following a l-inch lateral input., The shaded envel-
ope in figure S contains all level flight test data.
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FIGURE S
Lateral Control Power
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2.3.9.1 Directional control sensitivity was defined by the maximum
yaw acceleration resuiting from a l-inch nedal step input, Direc-
tional control sensitivity is presented in figures 185 through 203,
and summarized in figure 185, appendix I. Llevel flight sensitivity
varied from approximately 26 to 38 degrees/second/second/inch.
Sensitivity generally increased with airspeed but was essentially
unaffected bv gross weight or C.G. Sensitivity in an autorotation
was slightly higher than in level flight but was not objectionably
high, Sensitivity in a climb was essentially the same as in level
flight at the same conditions. Time to maximum acceleration was
0.4 to 0,5 seconds. Figure T compares the directional control sen-
sitivity of the UH-1B/540 with that of the standard UH-1B at similar
conditions. In hover and at high speed, UH-1B/540 sensitivities
were considerably higher than those of the standard UH-1B but were
not objectionable,

2.3.9.2 Directional control response was defined by the maximum vaw
30
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FIGURE T
Directional Sensitivity
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rate resulting from a l-inch pedal input., Directional control re-
sponse is presented in figures 204 through 222 and summarized in
figure 204, appendix I, Level flight response ranged from 10 to 22
degrees/second/inch and generally decreased with airspeed. There
was negligible difference in response with gross weight or C.G,
change, Response in climb and response in autorotation were essen-
tially the same as in level flight at the same conditions. Time
to maximum rate was 0,5 to 1.2 seconds. Response in a hover was
very high, Maximum rates following a left input were nearlv twice
as high as those obtained at forward flight conditions. Following
a right input, vaw rate continued to increase until recovery was
necessary. Peak rates were not attained, Figure U comnares dir-
ectional control response of the UH-1B/540 with that of the stan-
dard UH-1B at similar conditions. Response of the UH-1B/540 was
considerably higher at ali airspeeds but was not considered excess-
ively high,

31




W

Lt s L e L R L i I IS R R i A TR

o v e ey dadtiat lamar b adi dhat Risti. o

TEST CONDITIONS

FIGURE U YUH-1B UH-IB/540
Directional Response |©200 LBS | 8200 LBS
5000 FT | 5000 FT

St S ES 323 RPM | 324 RPM
UH-IB/540 | MID C.G. | AFT(134)CG.

" 40
3y |
SQ = LEFT
33 ,
IV
FIGHT
Y N, 7
QQQEQ 'h.._' ;.r'.,--
a LEFT - ke
Qa0 i
bg | | e
0 30 -1 B R
CALIBRATED AIRSPEED ~ KNOTS B
FIGURE V
Directional Control Power
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2.4 MISCELLANEOUS

2.4.1 EPWPE“AY?}inl?

All summary performance values were based upon shaft horse-
power available as defined in figures 224 through 226, appendix I.
The power charts presented were calculated by using the curves and
calculation methods nresented in specification No, 104,28, T53-L-11
engine (reference 1). In order to calculate shaft horsepower avail-
able, certain installation power losses had to be assumed or measured.
Certain minor losses, such as shaft horspower extracted from the
gas producer section, rotor speed, and compressor air bleed were
variable, Constant values of zero shaft horsenower extracted, 324
rpm, and 0,5-percent air bleed were assumed. The engine inlet of
the UH-1B/540 was identical to that of the standard Ul-1B. The
same compressor inlet temperature rise and compressor inlet pressure
ratio which were used to calculate overator's manual vnerformance
for the standard Ui-1B were used in this report., The solid fairings
for the engine inlet conditions in figure 223 were used. This pro-
duced essentially the same value for shaft horsepower available for
the UH-1B/540 as for the standard UH-1B, The values for compressor
inlet pressure ratio measured in flight during this program were
identical to those measured in the '"YUH-1B Categorvy II Performance
Test" (reference j). Both, however, were slightly different from
the constant 1,000 used to calculate shaft horsepower available,
The difference between the value measured and the value used was
approximately 0.4 percent at 120 KCAS. This difference corresponded
to about 4.5 shaft horsepower at 120 KCAS at sea level on a standard
day. The performance values for the operator's manual for both
the standard Ui-1B and the UH-1B/540 were based upon slightly higher
values of shaft horsepower available at high speed than indicated

by recent flight test experience. The reasons for accenting this
known discrepancy were:

a, The discrepancy was very small, within the accuracy of
flight test data.

b. The operator's manual performance calculation was based
on a specification engine, Individual production engine variations
are much greater than this discrepancy.

c. Direct airframe performance comparisons of the UH-1B/540
and the standard UH-1B may be made without power available consider-
ations,

Zollors EBEEIE IED

2.4.2,1 Static droop was defined for hover and 65 KCAS at aporoxi-
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mately 2500 feet pressure altitude and +10-degree C ambient temper-
ature. Results of the static droop tests are presented in figure
228, appendix I,

2.4.2.,2 Static droop characteristics of the test heliconter were
unsatisfactory. The change in rotor speed with engine power output
was objectionable at all airspeeds but particularly at 65 KCAS.

To maintain a constant rotor speed during power changes required
constant manipulation of the power turbine sneed-select (been)
switch. For example, when making a landing approach by reducing
engine power from a cruise setting of 450 SHP to 200 SHP, rotor
speed increased approximately 6 rpm, from 324 rpm to 330 rpm, if the
beep switch was not used. Undue pilot attention was required to
maintain a constant rotor speed. If the poor static droop charac-
teristics of the test helicopter are typical of the UH-1B/540, the
mission effectiveness of the helicopter is degraded.

2.4.3 Pylon Motion

2.4.3.1 The test aircraft exhibited a condition of pylon motion
which manifested itself as a hipgh-amplitude, low-frequency oscill-
ation described by various pilots as a 'shuffle," "gallop," or
"looseness,'" Fuselage reaction to the pylon motion was primarily
a circular motion parallel to the rotor plane with a lesser magni-
tude vertical vibration superimposed.

2.4,3.2 Two distinct modes of pyvlon motion were evidenced, The
first mode commonly called "pylon rock," was a self-damped vibration
with a frequency of 1/2 per rev which could be nilot-induced or
induced by turbulence. Once induced, this motion would self-damp

in 3 to 4 cycles.

2,4,3.3 The second mode of pvlon motion was objectionable to the
point of being alarming, This mode of motion manifested itself in

a motion similar to "pvlon rock': however, there were several sig-
nificant differences, First, the frequency of motion was 2/3 per
rev rather than 1/2 per rev. Second, the motion was self-induced
and could not be induced by the pilot. Third, the motion was self-
sustaining or neutrally damped, Finally, this mode of motion was
not experienced during turbulence but only during stabilized powered
flight in extremely calm air,

2.4,3.4 The undamped 2/3-per rev pylon motion was exhibited by two
other UH-1B/540 helicopters available to this activity for investi-
gation, Each helicopter exhibited the motion under similar flight
conditions and, qualitatively, to a similar degree of severity. The
test helicopter used for this Phase D evaluation was not properly
instrumented to permit analvsis of the pylon motion in detail; how-
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ever, the frequency of the motion mav be seen in figure W. The
cause of this condition remains to be defined hy the contractor.
The effect upon component life is not defined. This condition is
a deficiency with safety-of-fl1ight implications.

FIGURE W
Undamped Pylon Motion
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2.4.,4,1 In addition to the standard helicopter airsneed system, the
test helicopter was equipped with a test (boom) svstem, The boom
system was installed for greater airspeed sensitivity and accuracy,
particularly in the lower speed range. Both systems were calibrated
by referring to a trailing bomb of known accuracy susperded from

the helicopter. Results of the airspeed calibrations were presented
in figures 229 through 231, appendix I.
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Photo 4 - Pitot Tube and Frec Air Installation

2,4,4,2 The position error of the standard airspeed system in level
flight was negative at indicated airspeeds greater than 47 knots.
The standard svstem indicated up to 5 knots faster airspeed than the
calibrated airspeed. In a climb near the airspeed for maximum rate
of climb and in autorotation near the airspeed for winimum rate of
descent, the position error of the standard airspeed system was less
than 3 knots. The position error of the test (hoom) airspeed system
ranged from +2 to +4 knots and was identical for level flight,
climb, and autorotation.
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! FIGURE NO, 1

HOVERING PERFORMANCE SUMMARY

UH-1B/S4u USA S/N 63-8684
TS53-L~11 S/N LEO 9542
TAKEOFF RATED POWER

NOTES :
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E FOR IN GROUND EFFECT HOVER FOR PERIODS
| LESS THAN 2 MINUTES OBTAINED FROM FIGURE
NO. 225
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FIGURE NO, 2
HOVERING PERFCRMANCE SUMMARY
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9542
TAKEOFF RATED POWER

NOTES:

1. TAKEOFF RATED SHAFT HORSEPOWER AVAILABLE
FOR IN GROUND EFFECT HOVER FOR PERIODS
MORE THAN 2 MINUTES OBTAINED FROM FIGURE
NO, 223 AND 226

2. SHAFT HORSEPOWER REQUIRED TO HOVER
DERIVED FROM FIGURE NC. 4
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FIGURE NO, 4
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Ei‘ NON-DIMENSIONAL HOVERING PERFORMANCE SUMMARY
UH-1B/540 USA S/N 63-8684
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FIGURE NO, 6
NON-DIMENSIONAL HOVERING PERFORMANCE
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9542
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FIGURE KRG, -11
TAKEOFF PERFORMANCE SUMMARY -
Uli-1B/540 USA S/N 63-8684
T53~L-11 S/N LED 9542

NOTES:
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FIGURE NO. 14
- TAKEOFE PERRORMANCE
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9542

RCTOR SPEED = 328. RPM
GROSS WEIGHT = 7430 LBS
FREE AIR TEMPERATURE = +1,46"C
PRESSURE ALTITUDE = 9760 FEET
~* WIND'VELOCITY = <4 KNOTS
ACp = 2,49 x 105
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HORXZONTAL DISTANCE REQUIRED TO CLEAR A S0-FOOT OBSTACLE
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FIGURE NO. 15
TAKEQFF PERFORMANCE
UH-1B/540 USA S/N 63-8684
T53-L-11 §/N LEO 9542

ROTOR SPEED = 323 RPM
GROSS WEIGHT = 7560 LBS
FREE AIR TEMPERATURE = ~1.77°C
PRESSURE ALTITUDE = 9500 PEET
WIND VELOCITY = <4 KNOTS
ACp = 4.07 x 10-5 ’
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HORIZONTAL DISTANCE MEQUISED TO CLESR 50-FOOT OBSTACLE

FEET

1100

1000

aan

8OO

g

3

8

;
=

: | S
TNO FDEBT SKID HEIGHT LEVEL ACCELERATION TECHNI

7 ' PIGURE NO. | 16 | . | |
: TAKEOFF PERFORMANCE .
| UH-1B/540 USA S/N 63+8684,
| TS3-L-11 S/N LEO 9342 | l

ROTOR SPEED = 324 RPM | - ' |

GROSS WEIGHT = 7590 LBS |

i 'PREE AIR TEMPERATURE = ;s“.’z'z;?c”“"

PRESSURE ALTITUDE = 8700 FEET
WIND VELOCITY = <4 KNOTS ~ i -
ACp = 4.3D X 10-5 |

10 20 50 0 | S0

L

3
o
l[__ -
i
1
..... .
1
.
|
!

CLIMB-OUT. TRUE. AZRSPEED ~ KNOTS i [ . .
X | ' ) Sl {
; ; i . ’ T I RN i .........




 WORIZONTAL DISTAMCE REQUIRED TO CLEAR A S0-FOOT OBSTACLE
FEET

=

3

:

800

400

" 300

o0

100

-

T™O PR
| + i_.

FIGURE NO. 17
TALGSFF THERFORMANCE
Uk~-18/540 USA 5/N 63-B6BA

Th5-L-11 $/N LED 9542

ROTOR SPEED = 323  RiM

GROSS WEIGHT = 7230 LDS

FREE AIR TEMPERATURE = -4.16°C
PRESSURE ALTITUDE = 9680 FEET
WIND VELOCITY = <4 ¥NOTS

Llp = 7.003 x 10*3
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. Ul-1B/540 USA S/N 63-8684
T53-L-11 §/N LBO 9542
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FIGURE NO, 18 . | .
TAKEGFE PERFORMANCGE .Q.WL*
UH~1B/540 USA S/N 63~3684 C g
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TWO FBBT SKID HEIGHT LEVEL AGGELERATION TECHNIQUR

FIGURE NO. 20
TAKECFF PERFORMANCE
UH-1B/540 USA S/N 63-8684
T53-L~21 S/N LEO 9542

ROTOR SPEEB ®.323.4 RPM

GROSS WEIGHT » 6098 LBS ,
PREE AIR TEMPERATURE = -2,69°C
PRESSURE ALTITUDE = 9620 FEET
WIND VELOCITY » <4 KNOTS

£Cp = 12.58 x 10=5
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"OPTIMUM CRUISE SPEED AT

RANGE FACTOR

62

.99 MAX NAMPP =~ KNOTS TAS
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FIGURE NO. 25
LEVEL FLIGHT SUMMARY
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9£42

SYM RPM CONFIGURATION

0 324 MID C.G.

O 314 MID C.G.

A 324 FWD C.G.

V) 324 AFT C.G.

0 324 CARGO DOORS OFF (MID C.G.)

NOTE: POINTS OBTAINED FROM FIGURES NO. 29 THROUGH 50

Co— — =804 |i
Hi A
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FIGURE NO. 29
LEVEL FLIGHT PERFORMANCE
UH-18/540 USA S/N 63-86L+
TS3~L-11 S/N LEO 9542

GROSS  DENSITY ROTOR THRUST |
COEFFICIENT . .
_LBS EEET _RRM_ —_—
6495 2480 324 . 00347

!

POWER LIMITED

MAXIMUM SPEED —_
(REF, F1G.225)

Badi
L

«99 MAXIMUM NAMPP

——t

"'i sl
|
|

-

—
-
e

. _~7 CURVE DERTVED ..
~ FROM FIGURE 227

{8
o=

s
i
STECIFIC RAKCE

NAUTTCOAL MILE/LB. FUEL

TR - MAXIMUH
A CONTIRUOUS
R B POWEH

P LINITED SPEED

p2 RECOMMENDED
CRUISE SPEED
R

. ; o
L L | R
20 . 407 | 60 80 © 100 . 120 . 140 |

' TRUE AIRSPEED ~ KNOTS = o I !

o ; i
e JTTRURN ISR S

- P _ o
L o) Q- A B
Sk e b C e e e [ S

: .CURVE DERIVED :FROM' ' . : N
... . PIGURES 26 THRU 28 = . . . i o




1100

A e i
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ENGINE OUTPUT SHAFT HORSEPOMER

FIGURE NO, 31
LEVEL FLIGHT PERPOAMANCE
WH-1B/540 USA S/N 63-0684

T53-L=-11 5/N LED D542
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| FIGURE NO, 32 | SRR B

' LEVEL FLIGHT PERFORMANCE b :

UH-1B/540 USA S/N 63-8684 ' [ oo
T53-L-11 S/N LEO 9542
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FIGURE KD. 33 B
LEVEL FLIGHT PERFORMANCE
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" FIGURE NO. 34

- LEVEL FLIGHT PERFORMANCE
UH-1B/540 USA §/N 63-8684
T53-L-11 $/N LEO 9542

1

GROS

LBS

.
!

S  DENSITY ROTOR - THRUST
WEIGHT ALTITUDE SPEED.  COEFFICIENT
FEET RPM
6810 314

CI31,I(MID) (6745

et
| LY
"

MAXIMUM POWER
LIMITED SPEED
(REF. FI1G,223

,00435 -

+ B MAXIHUN NAMPP

—

-

———
S

_ -~ CURVE DERIVED

- FROM FIGURE 227

CUNVE DERIVED FHOM
FIGURES 26 THRU 28

FRE== |

30
25
= ok
20 §
e =
| <0 %
! (=9
[75]
JL +05 -
i
I P -
n
MAXIMUM |
CONTINUOUS

?EHE%

LIMUTED SVEED

i ks M

|

\‘“ RECOMMENDED

CRUISE SPEED

20

14 BQ

100

TRUH AIRSPERD ~ ENOTS

120

140

'NAUTICAL MILE/LB. FUEL

]
1
|
i
f
i

71



| ~ FIGURE NO, '35 : ; : |

. ~ LEVEL FLIGHT PERPORMANCE N
' "~ UH-1B/540 USA S/N 6308684 R
T53-Lr11 5/N LEO 9542 : :

e

'

o GROSS  DENSITY -ROTOR THRUST -
. | STATIGN .  WEIGHT ALTITUDE. = SPEED . COEFFICIENT
, INCHES LBS FEET . _REM r,
‘t 130, 8 (MID) 6600 11,060 524 . 00458 8

S SN

=.

1100 v30 1
J90 MAXIMUM NAMPP il .

et i 25 y

i & |

1000 - 20 . 4
- CURVE DERIVED ] i

i -~ 4

> FROM FIGURE 227 1509

# E =

- 5 i

[ = i

HAXIMUM POWER o5 5 1

. LIMITED SPEED z

860 | | : (REF, FI5.229 s

B —

MAXIMUM |
CONTINUOUS |
POWER

ENGINE OUTPUT: SHAFT HORSEPOMER
|

- : ‘ | LIMITED |
“BOn f ! s SPEED ; |
: | i

5{”} . [ L - | - i

™ RECOMMENDED

: . CRUISE SPEED
~Q

400

CURVE DERIVED FROM
FIGURES 26 THRU '28

1 20 40 6o B0 100 120 140
TRUE ALRSPEED — KENOTS




e T TYPTTCTR

FIGURE NO, 36

LEVEL FLIGHT PERFORMANCE
UH-1B/540 USA S/N 63-8684 ;
] T53-L-11 S/N LEO 9542 i i

o om0 e o]

! CG GROSS  DENSITY  ROTOR THRUST

: STATION WEIGHT ALTTTUDE  SPEED COBFFICIENT
INCHES LBS FEET RPM ‘ ’ ,

k 131.2(MID) 9170 1780 324 .00480

o oo aall

1100 ... MAXIMUM POWER
. .. LIMITED SPEED
| . . ... . (REF, FIG229

«30

..
~
W

e

1 o——

/
= : .15

Lo . ./// CURVE DERIVED, | é
S T . . .FROM FIGURE 2

PIC RANGE"

NAUTICAL MILE/LB. FUEL

110

i

SPECI

Ve R
CONTINOOUS

POWER
LIMITED SPEED
S

i | ‘.

. . . .-l-...‘--...:... =500 ac
*‘\"“—R.E‘COMME.NDED}
CRUISE;SPE?Q,.

, . N
: : w05 B
B 800 | i b 0. !

i
i

i o E A

socafb o ofl s | ! | | = .
i , ‘ = :\\6/ _ . SR I

.._ . e ‘ oo o ; | . .E:. ; ' ! . = : oo i__..',.....'....-.‘...
B . i § o R . 2 % :

: . g ; P L i > § o
o 800| i -+ oo |- CURVE DERIVED FROM . . .

i 1
osoc—0 fooon e =0 o

_ ENGINE OUTPUT SHAFT' HORSEPOWER
o
o
|
|

b ek e e

i
| . PIGURES26 THRU 28 |
' ] ool P L | 3 ool
e B r__‘ ,.‘_--‘ _!-_l ey : R . ; ':%f"" ‘ -- '

e RN | e
',_40() - -!._ .:,_..%_'...‘ Sofkoas = [ . : % oafjac Bomemn = oo . : “i e ;.. -
: - 0 ‘ ) S0S H : o . ! i . .

, . 3 S ! T ; i ; ¥ '
. [ HE [ ‘ . ' , ; o t . :
. ..,..Lr._l-......-.i__.. S ootlon ool T 20 05 06 o= oof = g > poc S T
1 300 1 ' ’ f L
0

40 . 60 80 100 : 120 - 14

] : TRUE AIRSPEED. ~ KNOTS
B . EETE - - . .

| . ) . . 4

, S B | DR |

000 o8 0ne0 O & 6 cooamar> oo SO =R o 0 oH o ooo 0 5 5 6o o©owa 0 o© - a




e Sl i POREETTITHIS

e perro—
FIGURE NQ. 37
|| LEVEL FLIGHT PERFORMANCE
| : LBI-18/540 USA 5/N 65-8684
| T53-L-11 §/N LED 9542

ce GROSS  DENSITY  ROTOR THRUST
STATION = WEIGHT ALTITUDE SPEED  COEFFICIENT
__INCHES =~ _I8S_ RPM
150,9(MI0) 6585 160 315 L0019
pHL0) SRS .

N llm ! 2 -Eﬂ

| ' 29 MAXTMUM NAMPP \q\
| i | e ~ 25

| | - ~

1000 J ! | o -
| CURVE DERIVED

L T pRoM FIGURE 227

-
B
L= |

SPECIFIC RANGE
HAUTICAL MILESLBE. FUEL

™
(=]
b

|
| i
s M S I e S MAXINDM
i | CONTINUOUS
_ . POWER LIMITED et
; SPEED

2

LIMITED SPEED
(REF. FIG.722%)

. I | :
L - (MR Ll ' ; -
L i .ﬁuu. ra— s —— ; 8 I — = —rw I —_
| e ] |
9 (R E—p - l_ .:.__;...,.:.. S . ! SN L==] I (i i Z1 .
att ) i i MAX IMUM
87 Il _. | 3 1Sy POWER
! 1,'_ i
il |

LS

| gLl e | T RECOMMENGED |
i | [ : | | ||| CRUISE SPEED
LD L cumve pemtveo paow | L
! - ’ | FIGURES 26 THRU 28 |

. | , ; |
i | 120 40 | 6D B0 100 120 140
! THUE AIRSPEED - KNOTE | I T

' ! | ] - |
i 1| S ' ] - ST I (| Ml | Y

74




e -

UTPUT. SHAFT . HORSEPOWER

..ENGINE, 0

G
STATION. !

. 131.0(MID)

" FIGURE NO. 38

LEVEL FLIGHT PERFORMANCE
UH=-1B/540 USA S/N 63-8684
T53-L~11 S/N LEO 9542

i
i

GROSS

WEIGHT

LBS
8210

DENSITY
ALTITUDE
JEET

ROTOR
SPEED
RPM

THRUST

COEFFICIENT

8425 324

.99 MAXIMUM NAMPP

—
CURVE DERIVED o
FROM FIGURE 227

MAXIMUM
CONTINUQUS ...
POWER LIMITED
SPEED

| CURVE DERIVED “FUF i
.. FIGURES 26 THRU 23

i !;_”

4

.

l
I
i
|
b

1
1

!L““
?

.00526

e T . .. g
i
! .

¢
!

s

.30 ’
.25 !
§ i
.20 % . g
| 24
o |asgd
. ! e b |
. HE
eae 0 ‘IOm-J1
o, <
/ 05 : .5
<
/ z

POWER |

LIMITED svsen
!LREq FIG 229,
H‘H : .
H““=— RECOMMENDED §

| CRULSE- SPEED

. i
v

. | : i ?"" :
= - | | . = o . ; ' [

R | g A I
7300 20 40 T IR (17 170 | 140 !
. L TRUE AIRSPBED-T KNOTS L
P v T o i AR T T ° i '

i ! ' b ! V. l 9. § i i B o
SR TR N N T NN N RO S N O N S T O




CG

STATION
INCHES

GROSS
WEIGHT

FIGURE NO, 39
LEVEL FLIGHT PERFORMANCE
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9542

DENSITY
ALTITUDE
FEET

ROTOR
SPEED
RPM

THRUST
COEFFICIENT
LBS |

1100

1000

= ?

1y v M
z ]

Q 5 . 8
i ggg oo |
o ook - L ,
B |
2 700

5

£

e -

B 600 i

Z

g '

g .

- - 1500

131.0(MID)

6620

15,850 324 .00538

.99 MAXIMUM NAMPP
L
/"‘"— _ Jr
~

V//ELRVE DERIVED
p FROM FIGURE 227

' "MAXIMUM POWER G
LIMITED SPEED - N
“(REF. FIG229)

= |

Hh““'lnstos

N

fgf?

1 -
%] i ] | . [ b :.

l
MAXIMUM’
CONTINUOUS
POWER- L:MITED
SPEED

2 25

> ., =
bt o (5
o (22 ==

]
(=]
(35}

- SPECIFIC RANGE - -
NAUTICAL MILES/LB. FUEL

o i
| i ;

NHED

e

’ | ] i"
o .400 _ B - - o ! &0
i DU R 'amwzmmnmormm T
| I B A IMszﬁmng [ T .
: | ; !
P L ; o : | | T I
300 e L
0 0 | .60 . 80 | 100 120
o TJRUB_A:IRSPEED ~ KNOTS
§ i |

140

, CRUISE spesq }
.4}, ac0mm00

_1! L

| .
mcllones ccmoanmesea

o

{

N




ENGINE OUTPUT SHAFT HORSEPONER

1100

Lo0o

b0

- 800

CTOn

o0

LE

" FIGURE NO, 4D
VEL FLIGHT PERFOHMAMCE

Wi~16/540 USA 5/N 63-B654

T533-L-11 S/N LED 9542

o GHOSS  DENSITY  HOTOR  THRUST '
STATION  WEIGHT  ALTITUDE  SPEED  COEFFICIENT
INCHES LBS FEET M
130.9(MI0) B350 7965 324 L0540
.30
; .25
« 99 MAKIMUM NAMPP -
u?.l .
i — ilﬂ LI,
— -
- A5 H Y
~" CURVE DERIVED s o
77 FROM FIGURE 227 '"’ES |
- MAXTMUM e
CONTINUOUS 050 5 |
POWER LIMITED =3
SPERD Ll
M
© LINITED SPEED
- {REF ﬂ[m-z:]‘ls
il .- | CRUISH SPEED
| . . I :
HA g ! -
|| [URVE DERIVED PROM | ‘ | ik
|| FIGURES 26 TiRY 28 |
i = flL] ) el A [, Sl I
i o i | R |
bt — Y 1= | ,| ey S
| | | | |
o 10 o O 06 O 0 s 5
| ! i ! !
W | 40 &0 B0 100 120 140 N
TRUE AIRSPEED ~ KNOTS 1k Bl
77



!

RSEPOWER

CENGINE OUTPUT SHAFT HO

T T T FIGuRE No. 41 B
A - LEVEL FLIGHT PERFORMANCE
0 DU UHW1B/S40 USA S/N 63-B684
. Ts3-Lell S/N LEO 9542
b SR e ERE
SRR

¢G -

. ... STATION .

t

INCHES

. T T .
GROSY  DENSITY ROTOR
SPEED
RPM

* LBS - FEET

. THRUST
COEFFICIENT

131.2(MID)

o150 5710 3324

MAXTMLBS POWER

LIMITED SPEED

(REF, F1G.229
.99 MAXIMUM NAMPP —

—
i
——

—
-~
" CURVE DEHIVED
FHOM FIGUHE 227

‘e B

00541

"\\\
"

.
fou
(o]

.
<
v

=

MAZIMUM
CONT IRUOUS
POWER

LIMITEL SPEED

© TSPECIFIC RANLE

MAUTICAL MILE/LBE, FUEL

| CRUISE SPEED.

] i i : ‘ f§ .
e T R | iiifo:iii| CURVE DERIVED FROM. | |
LI I I i | FIGURES 26 THRU.28 - | . | . .. L
S EEn BN R U T D R
ESRTN T M 1 I T R et SO A S I
A S I e b A
L ) o I L T I~y A P S
_____ % S I A D
N | | e
R R I T
I Pl ~ i 1 ; | ;
; P [ b : X b1 ' g
—--~1.300 : % s —-—— : : : ' ;
’ P ; 20 Co 40 69 ;80 S {11 120 140
s ...\l _ TRUE AIRSPEED ~ KNOTS :

RECOMMENDED .

0 5 A
Oy ey e 0



g e

'ff"T"""'?”f"'?'"""g'"'7§'  FIGURE NO, '42 o
f . b ; LEVEL FLIGHT PERFORMANCE AR

ot U§-1B/540 USA S/N 63-8684
E | ~ T53-L-11 S/N LEO 9542 ;
I R | -
: { . ’ :
; SR 'GROSS  DENSITY  ROTOR THRUST :

| . .STATION .  WEIGHT ALTITUDE SPEED  COEFFICIENT
. _INCHES ,  _LBS FEET RPM | -
| 131,0(MID) 8425 7845 314 T ,00%61

L b R O RO

Ceee

d : .
d q : . : i

i o , 0 . : : . [
4 ' H o 8 B |

' : . i .

! i 0 | N
Lo Lo

!

; -  %;; .0 .99 MAXIMUM NAMPP ° A

= ",
3%
o

=
59
=]

e .
un .
—EPECIFIC RANGE -————— — -

—
- i ! g

..... b — , . - ] ]
Do - ~ CURVE pERIVED
- .900| = /,/' o FROM FIGUREE.ZZZ

LT MAXIMUM
§ | CONTINUOUS
POWER LIMITED
'SPEED

o ° g a
' i
# o 4
' .

HORSEP
=

Q0

g

k:

H=E...
|

_ LEMITED SPEED
_IFEHEFJ F::f:u

fagere e

_ CRUISE SPEED

g

ol ED . Eg = | Wi
|  lsgal 0L || comve oemtveo emow | | | |
.. | | FiGuRes 26 TuRU 28 I ] | !
s e Al 0131 i e TR 1 O I s :
| BEiai= =i R :r
. .im’ S i - s G B _; b :- A i — L
i ' ! ' |
| | |
= s i Sy [P o . | , | | s
| L |
| 500 A (S U L | etk
p 20 ap | 60 | 80 100 @ |
| =1 TRUE AIRSPEED ~ KNOTS |
SETeaMTEEESS T T - S RS |




ENGINE OUTPUT SHAFT HORSEPOWER

80

1100

1000

900

-700

GO0

500

400

GG
STATION
INCHES

151, 0(MID]

LEVEL PLIGHT PFERFORMANCH

UH-16/540 USA S/H 63-B684

FIGURE MO, 43 |
I
T53-L-11 S/N LEO 0542 |

GROSS  DENSITY  ROTOR THRUST
WEIGHT ALTITUDE GBPEED COERFICIENT
LAS FEET M . .
0695 5320 | 324 00573

. 25 2
| =
89 MAXIMUM NAMPP
: <09 MARTHIN NANPP. L =L B _HE;
J.--"‘"_J_# I g
I__,,,ﬂ-"' CURVE DERIVED | ! oy =
F__'..-r FROM FIGURE 227 _|L B 1 2
| O HAXIMUM |
' L cONTINUGUS. e | o ig
POWER LIMITED '“"‘""-:- ,—ﬁ' TR
| EPLED [ ' i !_ | ] 'ﬂ"—!'— 41
-. = L (ST
| | 1™ paxmu powsn |
. ] | LIMITEN SPE
S U . Y _ | (REF, PIG.Z13
| N ‘
f LY
! .. @ A
! ~ 1-\"‘— Hﬁcmnqlml-:n 1
L ﬂ?. ol | CRUISE SPEED
'CURVE DERIVED FROM | ,
| FlGunes 36 wwau 2 loop b 1|
s i L B I ]
| { i i -
| | | e i
| ' ! | WE | =
pio— I | .|:_ . - - -I
| PR ]
a0 40 60 B0 101 120 140

TRUE AIRSPEED — RNOTS ]




=

i | LIMITED
0

|

I

G3-8634

i Fﬁnﬁumnd:.
rﬁ LED 9542

RE o, 44

Fi
LF

T53-L411 §

o

| T
Ui-1B/540 USA §/

-




1100

1000

shlinia

ENGINE OUTPUY zfmp-r HORSEPOWER
1 _L L= l
g

S ¢ R
_ STATION |
INCHES _

131, 2(M10)

. FIGURE NO, 45
LEVEL FLIGHT PERFORMANCE
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9542
GROSS  DENSITY  ROTOR THRUST .
WEIGHT ALTITUDE SPEED  COEFFICIENT
LBS FEET ' RPM
9180 9660 374 G061
.30

0D MAKIMUM NAMPP
|ff”HﬂHL W15

-
.~ CURVE DERIVED

+..—-"F | FROM FIGURE 237 .
i i _)L - i ‘.us
i . Y 0
e AN o L A | L
: h““—qﬂnxruun POWER
| _LIMITED SPEED

|l cmer, F1G223 |

[Py o — ; |
|
CURVE DERIVED FROM

u < e k]

FIGURES 26 THRU 38

T~ recoieEnmED |
\CRULHE SPEED
Rl e e |

e __s.m.. S Sl El=S— . H B _i_.__ e = 4 =F= __._E__ ;._ . - S

1 ! | | E 1 |

! - | E }

i 1 1] " |
| :4#“

|
300 | |
i 20 40 ({14 . B 100 120 140
TRUE AIRSFEED ~ ENOTS

a2 -

T TOr




SHAFT HORSHPOWER |

1100

g

ﬁ_ __

CG

STATION |
INCHES

F!T:ﬂihﬂ?ﬁ

'PFIGURE NO, 46
LEVEL PLIGHT PERFORMANCE
‘UH-1B/540 USA 'S/N 63-8684
T53-L-11 $/N LEC 9542

NENSITY
ALTITUDE
FEET
4340

GROSS

KEIGHT
LBS
5770

ROTOR
BEPEED
Hith

324

THRUST
COEFFICIENT

~.00382

MAXTMUM POWER
LIMITED SPEED
(HEF., F1G22Y

« B9 MAXTIMUM HAMPP

g i e
'_._1-'- T, .En

_ .+~ CURVE TERIVED
= FRUM |, SURE 227

£ R MR R |
'gi—'fﬁﬂﬁ .j i 5; | . |
. L]

s M 1 A C.c,

s B -;"mf"'
-G} e = Ymimsas o~ -

i |_I |_ i |
L ....m| ]

T L 0 ! i
A | N MID C,G, CURVE DERIVED

FROM FIGURES 26 THRU |28

1

40 G0 80
TRUE AIRSPEED = RNOTS

100 120 140

SPECTFIC RANGE

“NAUTICAL MILE/LB. PUEL

_T crmisn sm—:u



Loty fioaredey ST e ™
R i N | FIGURE ‘NO, 47 | T
i ‘ LEVEL FLIGHT PERFORMANCE

I

l
o .

’ !

l
,.‘
l
'

.;_......_...‘_...._..
g o« ° |

‘UH~1B/540 USA S/N 63-8684

i
l

- :~lGR088
smrmu o

WEIGHT

o F§3*L ~11 $/N Lo 9542'
i '

|

|

-

)
dsnsxrv howoa
A[_ TITUDE .. SPEED .

THRUST

g |
| ccoacocog  oao
; I
'
|

k_

......

B

QOEFFICIEN‘I..;....: DR

e 0 e e 3 s e e )

¥
3
3

o INCHES]  _LBS|  FEET  RPM_ I

| A33.9(AFTYy - 8535 5110 f3241 0493 { .

S SN B =/ - N B = PR L BENRLoo'a 4. 0N IR R
IR ST U ORI D VR S D R !
RS N AN O S N N ES DS A 0 A S LN B
i | k i . : i E R
.i S RSN I R i P ;gqulmum PowERi s :
L .‘..T}}'egk. -_. TR IR bt R ..:'.-4_:. .,‘, LIMIU‘ED SPEED! 77 ~ad+ 20 ! ;
SR 58 S R B S {(RBF FIO-225.) 1 |
""""" e ,nny.f“ ' J _.m:”“f”f““”.;4 - g ; E
....... R ORRTIN SR SOV (RSP L FRO o | ! o B ;
et Al s e e e MAXI&UM NAMPP g 1
1008] - i : LRI, (PR 20:F 4
......... TIRY NS RO i [ J,_/T’ . ;T P 2
L T . ! i - 5 oo ; i ; | ,_JE
S SEUUSSURS Spuae: [SESYeI o R . R Y PR DS (AT S— ...15 rofitac NS J
BT X, AR 5 ol O mmmmuuL E =H§§ !

| =

T&F*msuwn !
CONTINUDUS |

PDHEH
ILII-II']I"ED 5FEHH

. .-.7“.& '

RNGINE OUTPUT SHAFT

509

fi\-mpgmcwﬁ

n‘sn:w‘a

=

HEENIHEN‘IIE!J
CRULSE S.PEE'IJ

LS TP

.1,66::

7300

L, E g . ‘ Sf" o 100 . :

| 0t AIRSPEED L KNOTS |

e ] A IR 1 T N U TS O |
AE ISR SO RSO OUSSOIOE SOV SR USRI RUR RRUNY SO TS AU O A

L FROM FIGURRS 26 THAU 28 - !
: Tkl N a {
§ o S . g 9,8 Do b . E U IO :
| i ]T.- ',-;;. i i } 5 N :
T | e T

L




T ————

i

__ENGINE OUTPUT SHAFT; HORSEPOWER

1

}

i
B

'

AL_V.;.___:,.__-H',

..?--.‘i.--._._-

100 |

w .y
S
<

..i......._
8 [=o o o . oo TN i
& . g - S

W
o
= DN

300

CG

. STATION

INCHES

FIGURE NO. 48 , -
LEVEL FLIGHT PERFORMANCE |
UH-1B/540 USA S/N 63-8684
T53-L-11 S/N LEO 9542

ROTOR
SPEED
RPM’

DENSITY
ALTITUDE
: FEET

GROSS
WEIGHT
LBS

THRUST
COEFFICIENT

T26.0(FWD)

W;.g; I
R

'

o ‘

- .

' '

. t
.

: '
!

i . q
'

A MAXIMUM POWER
T a LIMITED SPEED : ]
...l .. .. . (RER, FIGR23 \ 39
I . ' ' o
S I 14 MAXINUM NAMPP 25
| i : ; : ; ; ‘*P g
! . ,4.— — +"_ = = N —_ e
el - . 208, |
S e cunva DERIVED Q-
! | - 1 ] ~ !
| 7
b b FROM FIGURE 22 |g A58 |
TR i
I » L1048 3
. :
o S
S -+05 g%.
A | L Z
. ! | 1 o
‘:I" ,,.i,,. . -I_..G,...T,._ -
S L
R S T
| | ;.;

' ] R ' . L :

H i i a g __°8 boooee .
VRIS, PIVEUEUNUY | DEN NI | U SN S DN LU EU O W
5 : A i g

3 R . . V

6620 15190 324 .00383

~* SPECIFIC RANGE ~— =~

'
1
i
:

5 a of
1
e b

a3
MAXIMUM

tommuou$
_POWER .
LIMITED SPEED

. R
. \Rﬁtownﬁn o

CRUISE 'SPEED

R o= L-.-— e
B

A

ﬂ\- MID C.G. CURVE DERIVED
FROM PIGURES 26 THRU 28

120 T

40

60 80

. 100
TRUE AIRSPEED ~ KNOTS

85




ENGINE OUTPUT SHAFT HORSEFOWER

-+

! FIGURE MO, 49
LEVEL FLIOHT PERFORMANCE
Ui=18/540 USA S/N 63-8684

T53-L-11 5/N LEQ 9542

CG GROSS DENSITY RGTDR THRUST
STATION WEIGHT ALTITUDE SPEED  COEFFICIENT
INOUES LBS FEET RPM
125, 9( FHD) G460 5165 324 00480
R
' _‘ _ MAXTMUY POWER
. LIMITED SPEED
lln | L I:HEF- Fiﬁiﬁ .\‘i’ 1]
| .25 g
.95 MAXIMUM NAMPP
1000 | | ,_\_:{\ 208
-
— =4 | | A : + «15 ug
; =~ CURVE DERIVED - E T
1 I m
800 — | gl —
| |
| :
?Eﬂ' it L=t i, HJIIHIHEH !
I CONTINUDUS
| i LIMITED SPEED
606 | e — =
5ol ' i’ ~|<1 CRUTSE SPEED
“MID C.G, CURVE DERIVEG | |
FAOM FIOURES 26 THRU 28
400| -
300l
o 20 40 60 80 100 120 140

TRUE AIRSPEED~ KNOTS .




Ll

.ETMIL'IH I

hi .15.3.!["1“5.

1000}

FIGURE MO, 50

LEVEL FLIGUT PERFORMANCE
UH=1B/540 USA 5/H 63<BGB4

T53-L~11 $/N LEO 8542

I.TFIﬂEE

NEIGHT ALTITUDE

_LBS
B840

EARGO DOGRS OFF

DENSITY  ROTOR

JFEET,
4830

I
.99 MAXTIRN NANPP

PR [T D =
ik i 1
= I il F
R - 1 -
S00F—+— '
N — : T
I y—

SPEED
M

THRUST

COEFFICIENT

324

-'.'I‘I'.'IF-EE

MAXIMUM POWENR

LIMITED SPEED
(REF, FIG.225)

e

-

,frf ~ Cunve FEE{?EH

FRON F'ua,sF 221
_..i...-._-_i. " :

Hh“*--m-m:muu !

FUEL

.. -.
= T
W =

-
-
=

. SPECIFIC RANCE
MAUTICAL MILE/SLE.

&

WER |
Mrﬂﬂu SPEED |

r"

DED
PEED

f core
| ] | 1[I s . CARGD, DOORS CLOSED
| | .| CURVE DERIVED FROM
o0l — : = _i.ﬂm 26 THRU H _I._ -
— I 2. ' i} .I ! | i i I
300 | : | | | | I
' | W 0 | 80 | 100 | 120 |
= I ] 'HEIE AIIHPEED - KNOTS . l it |,
| 1l | . i | | :

i

(5]



H - A X x '''''' 1 5 v 7 TTT TER RPN SEESSAT 0 g N = MRS A T
L " FIGURE NO, 51 | - }
1 AUTOROTATIONAL DESCENT PERFORMANCE . '
; : ' UH-1B/540 USA S/N 63-8684 - '
| 0 T
S ROTOR SPEED = 324- RPM
o GROSS WRIGHT GIOREs THANGI®100 LB
| ' GROSS DENSITY . . |
. . . WEIGHT ALTITUDE : . |
~ SYM - LBS FEET ; :
' ‘e 4 Lo . 8
. ! ?me T
o 8185 5000
-0 8215 5000
"""" L0 18320 © 8000 -
o 8440 5600
LD . 84S0 5000 .
o 8700 5000
-0 8960 5000
O 9250 5000
8 8185 10000
e 8215 10000
ol 8490 10000
Ty o 8725 10000 g
: : e 9250 10000 :
o o
3600 T = - ‘ b
e e R e T x oo |
, ! 1 : H
i P : : ; :
e 2600 ' ‘ o L
S ' | |
: 10000 FT ' z i
Loees 2400 5 oo . .%,. b

.
. J
; Lt

DESCENT

Lo :
ﬁzzoo : - ﬁ-*+~4——~«%‘ﬂ-
. 3 1 [ v
= ! | : ' ' 0
......... 8 12000{ - r ] 5000 FT | Lo g
S A R : oo
o E haoo] L | ]
- o ] I
oo 11600 <k — TRUE AIRSPEED = 62.5 KNOTS | |
IR e Sy
H,HJNNHHﬁlaoo, f' | S PR S TR RPN S .
s AIRSPEED FOR MINIMUM @ &
B g , . g i g
| | - e
1000 , : : , ' : SRTU SUOV S
6 | 20 40 60 80 100 120 | :
5 ; ; .CALIBRATED AIRSPEED ~ KNOTS : s '
: N ; . : . S L
. E R e S

LS




AR 7 rIguRE NO. s2 |
AUTOROTATIONAL DESCENT PERFORMANCE L
© UH:1B/540 USA S/N 63-B684

S |

1

ROTOR SPEED = 324 RPM

| GROSS WIDGHTGLESS FEAGINS50 LB

_SYM.

onpQ B0 Ob

t

<
=

GROSS

. WEIGHT
LBS
6348
6377
6382
6548

6200

DENSITY
ALTITUDE
FEET
5000
5000
5000

5000 -

10000

% : 6350 10000
: : 6350 ; 10000
: o B 6375 . 1.0000
; i i ' i ‘
o .
: 5 | S |
, . i ? :
A RS A e .
: 1 ! ‘ :
3000, .- : . § v
f z ! I
b 2800 - : : P :
8 g i ! i 5
’ ';2600 ....... ; ‘,_;- A; "';L;"
T o
S 12400 SRS SR N SO
: |
- R
z 2200 aflcooacnosotloomemanengeaans
g o
A P :
8252000 el oo el
N i g
ok - B
‘[i'} }1800 © 00 oo ©° 0 o o o ..
< TRUE AIRSPEED | : A
e 11600 ® 9847 KNOTS.. AIRSPEED FOR MINIMUM . .
S A RATE OF DESCENT S S
1 .N;%. ..$4400 S : : S B S P S
i | B
G ;1200.‘ ; B : L § : .
E 1 ‘ ‘ ' : P z
< C e : e ] & o
“ | 11000 L A
D 20 . 40 60 80 100 & 120 |
i i CALIBRATED AIRSPEED ~ KNOTS 1 B
? ! P ! P ' ; : i
! N | ! [ ' Cod s Ve H 5
| TN NI I 5




DESCE

RATE OF.

e
=

| COLLECTIVE STICK POSITION
IKCHES! FROM FULL DOWN
h

=
i

MR Gl 2 -

_q..__-T g e e
T
IR IS S L AUT
; f 1 i
0 | \ l t
i i { i
: i | ! E
o } o
! |

o000 cmollon coners i ......... ool b
L a :
: ; ! |

!
i
PR .-
l

. FIGURE NO, §3

B
. ..; 2 1 :
B
6RO l~g-f 6
WEIGI [

STATION
'1BS | | INCHES

i

12

10

L — -k k]

i
|

. FI/MIN .
o
D
S

)
el
R -
=
[=2]
|

oo - i imms e e

AUTOROTATIONAL DESCENT | PERFORMANCB
Ui-18/540 USA s/n;es 8684 ;

|
i t

i

_DENSITY CALIBRATED
ALTITUDE AIRSPEED
FEET_  KNOTS

|
|
s
J
8450 | 131, 0(MID'
9280 | . 131.0(MID;

9380 LBS

5000 : 65
5000 | 70

i
; I 9280 LBS |
| G |
! : .
e e —B8450 |LBS . ,
o L
. .“L-_ BE RN
! ? ? ' ! : '
? ; i [ ! ? i
: T S i :
| i i ! 3
[ ! .

. 290 . 300

30 . 320 330
ROTOR SPEED ~ RPM

340 350



g o ! g ;
LONGITUDINAL CONTROL GRADIENT v INCHES/KNOT
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FIGURE NO. 354

SUMMARY LONGITUDINAL CONTROL GRADIENTS IN LEVEL FLIGHT

UH-1B/540 USA S5/N 63-6B64

AVG GROSS  C.G.  DENSITY

. ROTOR

. WEIGHT STATION  ALTITUDE  SPEED
" INCHES ' FEET °~ RPM
9245 ° 126,3 (FWD) . 5000 324
9175 131,8 (AFT) 5000 324
8125 125.8 (FWD) =~ 5000 324
8300 133.8 (AFT) 5000 324
6785 126,0 (FWD) 5000 324
6715 135,7 (AFT) 5000 324
6625 137.6 (AFT) 5000 324
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CONTROL POSITIONS IN CLIMBING FLIGHT
Ul-1B/540 USA S/N 63-8684
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FIGURE NO, 60
CONTROL POSITIONS IN CLIMBING FLIGHT
UH-1B/540 USA S/N 63-8684
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FIGURE NO., 61
CONTROL POSITIONS IN AUTOROTATION
UH-1B/540 USA S/N 63-8684
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; CONTROL POSITIONS IN AUTQROTATION
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LONGITUDINAL CONTROL GRADIENT ~ INCHES/KNOT x 10°
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FIGURE NO, 64
. STATIC LONGITUDINAL STABILITY SUMMARY
UH-1B/540 USA S/N 63-8684

AVG GROSS C.G. DENSITY ROTOR PLOTTED ON
WEIGHT  STATION ALTITUDE SPEED FIGURE NoO,

SYM LBS INCHES FEET RPM

o) 6785 126.0 (FWD) 5000 324 64 C

g 6715 135.0 (AFT) 5000 324 64 C

O 6625 137.6 (AFT) 5000 324 64 C

a 8125 125.8 (FWD) 5000 324 64 B

@ 8300 133.8 (AFT) 5000 324 64 B

A 9245 126.3 (FWD) 5000 324 64 A

a 9175 131.8 (AFT) 5000 324 64 A

NOTES :

1., CURVES DERIVED FROM FIGURES NO, 65 THROUGH 85 .
2, SHADED SYMBOLS DENOTE CLIMR,

3. FLAGGED SYMBOLS DENOTE AUTOROTATION,

4. LONGITUDINAL CONTROL GRADIENTS READ AT TRIM POINT
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FIGURE NO. 109
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‘ - AIRSPEED WEIGHT . STATION ALTITUDE  SPEED 1
SYM KNOTS ~ _ LBS INCHES FEET RPM |
e 98 16825 126.1(FWD) 5000 324 |
o 97 6715 135.0(AFT) 5000 324 '
A 99 ¢ 6465 '137.7(AFT) 5000 324
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; ~ | TIEURE WO, 115 T T s

- OuckimAL CONTROA [EEE AV | | |

' " LEVEL FLIGHT ' | ==

i ! i “'Itlﬂ-fE#ﬂ USA B/N 638684 ‘

| I 1 !
= | L i

| R . ] | | | , ' frite—t i

o -[---mu-m:rﬁn GRoSs | €6 CENSITY  ROTOR
AIRSPHUD  WEIGHT  STATION  ALTITUDE  SPEED
=1 SYM ENOTS LIS | IMCHES FEET fLPH
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FIGURE NO, 116
LONGITUDINAL CONTROL SENSITIVITY
HOVER
UH-1B/540 USA S/N 63-8684

CALIBRATED GROSS C.G, DENSITY ROTOR
AIRSPEED WEIGHT STATION ALTITUDE SPEED
SYM KNOTS LBS INCHES FEET RPM
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o o  FIGURE NO, 117
LONGITUDINAL CONTROL SENSITIVITY
- LEVEL FLIGHT
UH<1B/540 USA S/N 63-8684
CALIBRATED  GROSS G DENSITY  .ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE SPEED
SYM KNOTS LBS ~ INCHES FEET RPM
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_ FIGURE NO. 118
LONGITUDINAL CONTROL SENSITIVITY
' LEVEL, FLIGHT
Ul-1B/540 USA §/N 63-8684

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED
| SYM KNOTS __LBS INCHES FEET RPM
| o) 92 8220 125.8 (WD) 5000 324
- o 92 8275 133. 8 (AFT) 5000 324
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FIGURE NO. J18 i -
LONGITUDINAL CONTROL SENSITIVITY ’
LEVEL FLIGHT
Ul~1B/540 USA S/N 63-8684

CALIBRATED. .GROSS G DENSITY  ROTOR

AIRSPEED WEIGHT STATION ALTITUDE SPEED
] SYM KNOTS LBS INCHES FEET RPM
g O 112 8220 125.8(FWD) 5000 324
o 113 8275 133, 8(AFT) 5000 324
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o ' FIGURE No, 122 |

LONGITUDINAL CONTROL SENSITIVITY ,
T T LEVEL FLIGHT o
: UH-1B/540 USA S/N 63-8684

: . CALiBRATED  GROSS CG DENSITY  ROTOR = - - :
! AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED ;
§ . SWM KNOTS LBS INCHES _ FEET RPM :

| 0 108 9195 126,3(FWD) 5000 324
| | n) 108 9230 131.8(AFT) ~ 5000 ' 324
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FIGURE NO, 124 |
LONGITUDINAL CONTROL SENSITIVITY
MAXIMUM POWER CLIMSB
Ul-1B/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY ROTOR

AIRSPEED  WEICHT STATION ALTITUDE SPEED
SYM KNOTS LBS INCHES FEET RPM
0] 57 8220 125,8(FWD) 5000 324
a 57 8275 133.8(AFT) 5000 324
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FIGURE NO. 125
LONGITUDINAL CONTROL SENSITIVITY
MAXIMUM POWER CLIMB
it-1B/540 USA S/N 63-8684
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f * FIGURE NO, 126 l _
L ;  LONGITUDINAL CONTROL SENSITIVITY
o 77 ' AUTOROTATION

: : ' UH-1B/540 USA S/N 63-8684"

~+ GALIBRATED :GROSS ce DENSITY  ROTOR
. ARIRSPEED WEIGHT . STATION ALTITUDE  SPEED
lsyM . KNOTS LBS '~ INCHES FEET RPM
;oo .60 6715 135,0(AFT) 5000 324
W 109 6715 135.0(AFT) 5000 324
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~ FIGURE NO, 127

LONGITUDINAL CONTROL SENSITIVITY

AUTOROTATION

1 5 5 | .
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TIME REQUIRED :
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‘"MAX. ACCELERATION

éI\Lt’i)(IMl.ﬁ‘?*l PITCH ACCELERATION
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. FIGURE No. 128 |

LCNGITUDINAL CONTROL SENSITIVITY
 TAUTOROTATION - !

UH-1B/540 USA S/N 63-8684

y T T
. )

- CALIBRATED  GROSS GG : DENSITY ROTOR

~ AIRSPEED  WEIGHT ~  STATION . ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET HLEM
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a 6D 9230 131.8(AFT) cOU0 324
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| FIGURE NO, 129 |
LONGITUDINAL CONTROL RESPONSE SUSMMARY
" UH-)B/540 USA S/N 63-8684 - ‘

GROSS C.3, _ DENSITY  ROTOR PLOTTED ON
WEIGHT STATION  ALTITUDE S$PEED FIGURE NO.
SYM LBS INCHES PEET RPM
o) 6825  126.1 (FWD) 5000 324 129 A
O 6715  135.0 (AFT) 5000 324 129 A
o 6465  137.7 (AFT) $000 324 129 A
o) 7860  125.5 (FWD) 2120 324 120 B
al L4220 125.8 (FWD)- 5000 324 - 1298
g 8275  133.8 (AET) 5000 324 125 B.
A 9195 126.3 {(FHD) 5000 . 324 129C
A 9230-  131,8 (AFT) 5000 324 120 C i
CURVES DERIVED FROM FIGURES NO, 130 THROUGH 145 ?
SHADED SYMBOL DENOTES PITCH DOWN, | |
HALF SHADED 5YMBOL DENOTES BOTH PETCH DRTAND PITCH S
DOWN., .
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SLASHED SYMBOL DENOTES AUTOROTATION.
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| ) FIGURE NO, 130 | |
LONGITUDINAL CONTROL RESPONSE |
LEVEL FLIGHT

E Uli-1B/540 USA S/N 63-8684 |
5
CALIBRATED GROSS CG DENSITY ROTOR
E AIRSPEED WEIGHT STATION ALTITUDE SBPEED
] SYM KNOTS LBS INCHES FEET RPM
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D 3% 6715 135,.0(AFT) 5000 324 ;
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FIGURE NO. 131
LONCITUDINAL CONTROL RESPONSE
LEVEL FLIGHT
UH-1B/540 USA S/N 63-8684

CALIBRATED  GROSS e DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCIES FEET RPM
0 95 6525 120, 1(I1WD) 5000 324
D 97 6715 135.0(ATT) 5000 324
A 99 6465 137.7(AFT) 5000 324
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i . ' , ' PIGURE NO. 132
o . 'LONGITUDINAL CONTROL RESPONSE
- . T EVEL FLIGHT
L | UH-1B/540 USA S/N 63-8684.

i ! ! !

CALIBRATED GROSS . . CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
6) 118" 6825  126.1(EWD) 5000 324
o " 118 6715  135.0(AFT) 5000 324
A 121 6465  137.7(AFT) 5000 324 -
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CFIGURE NO. 133 |
LONGITUDINAL CONTROL RESPONSE
0 HOVER o
UH-1B/540 USA S/N 63-8684
CALIBRATED GROSS  C.G, . DENSITY ROTOR
AIRSPEED ~ WEIGHT:. STATION ALTITUDE SPEED
KNOTS LBS INCHES FEET RPM
HUVER J800 125 S(¥WD) 2120 324
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' FIGURE NO, 134 e
LONGITUDINAL CONTROL RESPONSE ' '
*  LEVEL FLIGHT
UH=1B/540 USA S/N 63-8684
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FIGURE NO, 135
LONGITUDINAL CONTROL RESPONSL
LEVEL FLIGHT
UH-1B/540 USA S/N 63-8684

CALIBRATED GROSS GG DENSITY ROTOR :
AIRSPEED WEIGHT STATION ALTITUDE SPEED '
_Sllv_!__ ¥NOTS LBS INCHES FEET RPM
[ 92 8220 125,8(FWD) 5000 324
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FIGURE NO, 136
LONGITUDINAL CONTROL RESPONSE
LEVEL FLIGHT C
Ull-1B/540 USA S/N 63-8684
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'FIGURE NO. 138
LONGITUDINAL CONTROL RESPONSE

LEVEL FLIGHT
UH-1B/540 USA S/N 63-8684

CALIBRATED  GROSS G

DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
0 88 9195 126, 3(FWD) 5000 324
ul 88 9230  131.8(AFT) 5000 324
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FIGURE NO. 140
LONGITUDINAL CONTROL RESPONSE
'MAXIMUM POWER CLIMB
UH-1B/540 USA S/N 63-8684

Callon Su xrV TR T ROy

CALIBRATED  GROSS e DENSITY ROTOR
AIRSPEED  WEIGHT ~ STATION  ALTITUDE SPEED |
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LONGITUDINAL CONTROL RESPONSE
MAXIMUM POWER CLIMB
Uk-1B/540 USA S/N 63-8684
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" FIGURE NO, 143 I I 'g L ]
LONGITUDINAL CONTROL RE$PONSE
{ AUTOROTATION o
’ Uli-1B/540 USA S/N 63-8684
CALIBRATED .GROSS CG DENSITY  ROTQR |
AIRSPEED  WEIGHT  ° STATION ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
o 60 B715 135.0(AFT) 5060 324
' m | 104 6715 135,0(AFT) 5000 324
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T 'FIGURE No. l43

" |LONGITUDINAL CONTROL RESPONSE
' AUTOROTATION @
UH+1B/540 USA S/N 63-B684

CALIBRATED - GROSS CG DENSITY  ROTOR

. AIRSPEED  WEIGHT STATION : ALTITUDE  SPEED
SYM - XNOTS LBS INCHES FEET RPM
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FIGURE NO. 147
LATERAL CONTROL SENSITIVITY SUMMARY
UH-1B/540 USA S/N 63-8684

GROSS C.G.  DENSITY ROTOR PLOTTED ON
WEIGHT  STATION ALTITUDE  SPEED FIGURE NO.
SYM LBS INCHES FEET RPM ]
O 6360 128,0(FWD) T 2040 324 147 A ‘
. 0 6825  126,1(FWD) 5000 324 147 A ' r
B - 6800 - 134,9(AFT 5000 324 147 A
a 7800  125,5(FWD) 2120 324 1478
' D 8250  125.8(FWD) 5000 324 147 B
o 8250  128,.5(FWD) 2040 324 1478
Q 8200  134.0(AFT) 5000 324 1478
A 9255  126,4(FWD) 5000 324 147¢
o 9245  131.8(AFT) 5000 324 143C
NOTES

1. CURVES DERIVED FROM FIGURES NO. 148 THROUGH 165 |
2, SHADED SYMBOL DENOTES ROLL LEFT, !
3. HALF SHADED SYMBOL DENOTES BOTH ROLL LEFT AND

ROLL RIGHT, !
4, FLAGGED SYMBOL DENOTES CLIMB, |
5. SLASHED SYMBOL DENOTES AUTOROTATION.

40
O FIGURE NO. 147A
n DESIGN GROSS WEIGHT
Ry 30 - FWD C.G.__
[43] FWD C.Go & AFT CoGo ™
V) il
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- 40
= FIGURE NO. 147B
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. |
g 20
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40
FIGURE NO, 147C
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30 G ol AT .Gy
o I\ |
20 2—:;—‘\1—‘4 ;.—E‘ﬁ
10 = Lswp c.6.
J Q 20 80 100 120

40 60 |
CALIBRATED AIRSPEED - KNOTS |
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F SKID  GROSS. . . C.6. _DENSITY . ROTOR
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MAX,
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DEG/SEC/SEC

FIGURE NO, 149

LATERAL CONTROL SENSITIVITY

LEVEL FLIGHT
UH=-1R/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY ROTOR
AIRSPERD  WEIGHT STATION ALTITUDE SPEED
SYM KNOTS LBS INCHES FeET _RPM
o 35 6750 126. 1(FWD) 5090 324
a 35 6800 134,9(AFT) 5000 324
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FIGURE NO, 150

LATERAL CONTROL SENSITIVITY

LEVEL FLIGHT
Ul-18/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY  POTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
SYM KNOTS LBS __INGIES FEET RPM
0 95 6850 125.7(FWD) 5000 324
o 99 6800 134.9(AFT) 5000 324
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FLGURE NO, 151
ATERAL CONTROL SENSITIVITY
LEVEL FLIGHT
UHl-1B/540 USA S/N 63-8684

CALIBRATED  GROSS cG DENSITY  ROTOR
AIRSPEED ~ WEIGHT ~ STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RP3
© 115 €8G5  126,2(FWD) 5000 324
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FIGURE NO. 154
LATERAL CONTROL SENSITIVITY
LEVEL FLIGHT
Ut-18/540 USA S/N 6%-8634

CALIBRATED  GRUSS cG DENSITY ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE SPEED
SYM KNOTS LBS INCHES FEET RPM
o) 35 3250 125. 8 (I'WD) 5000 324
Q 35 8155 134, 0(AFT) 5000 324
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T T T T U FIGURE NO, 185 ? | i ; ' |
b : " LATERAL CONTHOL SENSITIVITY : '
UHw1B/540 USA S/N 63-B684

1

CALIBRATED  GROSS : ¢ - DENSITY  ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
- SYM KNOTS __LBS INCHES FEET ReM
@) 92 8250 125.8(PWD) 5000 324
0 92 18155 134.0(AFT) 5000 324
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FIGURE NO. 156 ,

LATERAL CONTROL SENSITIVITY

' LEVEL FLIGHT ' '
Ul-18/540 USA S/N 63-8684

CALIBRATED  GROSS G DENSITY  ROTOR
AIRSPEED  WEILGHT STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCHES BT RPM
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o 113 8155 134, 0(AFT) 5000 324
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| - T Ueibuke WoLIs& T T T T T }
‘ , . LATERAL CONTROL SENSITIVITY ~ ' =~ [ i |
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" LATERAL CONTRDL SENSITIVITY' I ,"'
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'TIME, REQUIRED

oo ......TO, OBTAIN, .
MAX. ACCELERATION

SECONDS

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

MAXIMUM ROLL ACCELERATION

DEG/SEC/SEC |

| T prbuee NO. 162 | © gmif{”?
| LATERAL CONTROL' SENSITEVITY |

"~ THAXIMUM POWER 'CLTMB T.L;WNUN“:N»;Mﬂ“ O TR

| UH:1B/SH0 USA 8/N 63-8684

CALIBRATED .GROSS . CG.. . .. DENSITY . ROTOR.
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SYM  KNOTS LBS INCHES ~ FEET .
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MAXTMUM HOLL ACCELERATION
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FIGURE NO, 164
LATERAL CONTROL SENSITIVITY

ALUTOROTATION o
Ul-1B/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY

aoq

ROTOR..

AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED.
SYM KNQOTS LEZ INCHES FECT RPM
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" FIGURE NO. 166
LATERAL CONTROL RESPONSE SUMMARY
UH-1B/540 USA S/N 63-8684

l_ o . GROSS C.G. DENSITY ROTOR  PLOTTED ON

[ _ WEIGHT STATION ALTITUDE SPEED  FIGURE NO.

| SYM LBS INCHES FEET RPM

" < 6360 128.02Fw03 2040 324 166A
0O 6825  126.1(FWD 5000 324 166A

| 0 6800  134.9(AFT) 5000 324 166A

l a 7800  125.5(FWD) 2120 324 166B

j D 8250  125,2(FWD) 5000 324 1668
o 8250  128.5(FWD) 2000 . 324 1668
< 8200  134,0(AFT) 5000 324 166B
A 9255  126,.4(FWD) 5000 324 166C
N(?TES: 9245  131.8(AFT) 5000 324 166C

; 1. CURVES DERIVED FROM FIGURES NO. 167 THROUGH 184

1 2, SHADED SYMBOL DENOTES ROLL LEFT.,

; 3. .HALF SHADED SYMBOL DENOTES BOTH RIGHT AND LEFT ROLL,
4, FLAGGED SYMBOL DENOTES CLIMB.

26 5, SLASHED #3BOL DENOTES AUTOROTATION.

FIGURE NO. 16€C FWD AND AFT
, 15 |OVERLOAD GROSS WEIGHT C.G. LEFT
. ¢,
£ —g—t—
s 10 : = > o
i B \_FWD AND AFT
; 5 C.G. RIGHT
0
i
2]
T 20 :
'S FIGURE NO, 166B FWD AND AFT
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8 g 15[ P FND CaGa LEFT C.G. LEFT
{ [
g8
;'(" [43] 10 X i ’
£8 8 f-6-
(O M k _ H
-5 e 5 \—FHD C.G. RIGHT -FWD.C.G, RIGHT
f ;% o f . . . : . § .
8 -0
1 S :
20 -, .
: . _|FIGURE NO, 166 A
; 15 |DESIGN GROSS WEIGHT FWD AND AFT
oo . C. LEFT /‘
10 o
gF FWD AND AFT
“‘5 G, RIGHT
el . 0 . 4 : . 0 : . .
;0 | .20 40 . 60 8 100 . 120
- | - lr ~ i CALIBRATED AIRSPEED - KNOTS é : :
............ . S AR O AR AR R O
Bl 28 i Rt o 6 coBommeee e - ._.i‘ el L PP . ; ,_;__ .. ,.«.i o om0 s o ..‘.. I .....:' R _!
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FIGURE NO. 167
LATERAL CONTROL RESPONSE
HOVER
UH-1B/540 USA S/N 63-8684

CALIBRATED GROSS C.G. DENSITY  ROTOR

AIRSPEED WEIGHT STATION  ALTiTUDE SPEED
! KNOTS LBS INCHES FEET RPM
| HOVER 6360 128.0(FWD) 2040 324
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!  FIGURE 'NO, 169

z  LATERAL: CONTROL RESPONSE
o 7 LEVEL RLIGHT

' Ull-1B/540 USA 5/N 63-B684

. CALIBRATED GROSS . CG . DENSITY  ROTOR

E  AIRSPBED  WEIGHT  STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
r 0 96 6850 125.9(FWD) 5000 524
~ i 90 6800 134, 9(AFT) 5000 324
H’% e . . N . .
L e
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FIGURE NO, 170 =
LATERAL CONTROL RESPONSE

LEVEL FLIGHT
Ull-18/540 USA S/N 63-8684

PR

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
o 115 6865 126.2(FWD) 5000 324
a 119 6800 134.9(AFT) 5000 324
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; e FIGURE NO, 171 | B
LATERAL CONTROL RESPONSE |
| ( S : FRIleD R . T
' UH-1B/S40 USA S/N 63-8684 : :

CALIBRATED  GROSS . C.Ge DENSITY ROYOR .
AIRSPEED WEIGHT STATION ALTITUDE SPEED
KNOTS ~ LBS INCHES ~ FEET  « RPM

HOVER 7800 . 125,.5(F¥D) 2120 f 324‘
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ROLL ATTITUDE
CHANGE AFTER

TIME REQUIRED

TO OBTAIN
MAXIMUM RATE

FIRST SECOND
DEGREES

SECONDS

MAXIMUM ROLL RATE
DEG/SEC

FIGURE NO, 172
LATERAL CONTROL RESPONSE
HOVER
UH-1B/540 USA S/N 63~8684

CALIBRATED GROSS C.G. DENSITY  ROTOR
AIRSPEED WEIGHT STATION ALTITUDE  SPEED
KNOTS LBS INCHES FEET RPM
HOVER 8250  128.5(FWD) 2040 324
10
[+ 4
0
o)
510
3
2
0
& 30
20
10
0
10
20
fe
3
= 3 2 1 0 1 2 3
LT LATERAL CONTROL DISPLACEMENT RT

~ INCHES FROM TRIM
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FIGURE NO, 173
LATERAL CONTROL RESPONSE

LEVEL FLIGHT
Ull-1B/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED :
SYM KNOTS _LBS  __INCHES FEET RPM
0 35 8250 125.8(FWD) 5000 324
o 35 8155 134.0(AFT) 5000 324
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szg
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5 a0 WD C.G.
a 3
w 583 z . : : o
) E E 2 7 o : .
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L ~ 20
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‘ 3 2 i -0 1 2 . 3
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ROLL ATTITUDL
CHANGE AFTER

TO OBTAIN

TIME REQUIRED
MAXIMUM RATE

FIRST SECOND
~- DEGREES ~
=

MAXIMUM ROLL RATE

10

RT

LT

10

~SECONDS ~

30

RT

20

10

+~ DEG/SEC ~
=)

20

LT
w

FIGURE NO, 174

LATEPAL CONTROL RESPONSE

LEVEL FLIGHT

Ul-1B/540 USA S/N 63-8684

10

~ INCHES FROM TRIM~

CALIBRATED  GROSS G DENSITY ROTOR
WELIGHT STATION ALTITUDE SPEED
SYM LBS INCHES FEET RPM
O 8250 125.8(FWD) 5000 324
o 8155 134, 0(AFT) 5000 324
m;aﬁaima
~8
ﬁpr*grf#;;
GF;;QD
g
THLO Q. O
B @ 00
AFT C.G, —
M\H‘
FWD C.Q.
3 1 0 1 2 3
LT LATERAL CONTROL DISPLAGEMENT RT
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~ FIGURE NO, 178 [ [
i LATERAL CONTROL RESPONSE . : A
’ LEVEL FLIGHT AR R M
Uli=-1B/540 USA S/N 638684 ;
- CALIBRATED  GROSS ¢G DENSITY - -ROTOR - .
: AIRSPEED  WEIGHT STATION . ALTITUDE  SPEED
SYM KNOTS —LBS —INCHES ~ EEET . _BRPM .
o] 113 #250 125.8(FWD 5000 . 324
] 113 B155 134.0(A 5000 ° o328
10
!
0 !
! |
e
10 - | !
| .
3 L ! )
|
: | -
4 .
0
50
20 B i S
_ |
| |
¢ M=
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30 @ MR
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ROLL ATTITUDE
CHANGE AFTER

TIME REQUIRED

TO OBTAIN
MAXIMUM RATE

FIRST SECOND
~ DEGREES ~
o

MAXIMUM ROLL RATE

T
£
=

LT
—
<

~ SECONDS ~

30

RT

20

10

~ DEG/SEC ~
o

10

20

FIGURE NO. 176
LATERAL CONTROL RESPONSE

"LEVEL FLIGHT
Ull-1B/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
© 35 9255 126,9(FWD) 5000 324
w 35 9245 131.8(AFT) 5000 324
g-fgyﬁ
o
M'Hﬁ
:r'ﬂ"ﬁ
3 2 1 0 ' 3
LT LATERAL CONTROL DISPLACEMENT RT
A INCHES FROM TRIM~ ST .
) } SO S S R S




| FIGURE NO, (177
LATERAL: CONTROL RESPONSE
o i i LEVEL FLIGHT -
: 5 : UH+1B/540 USA 5/N 63-3684 -
! i 1

_ . CALIBRATED - GROSS - ¢ -~ €6 - DENSITY ROTOR
i  AIRSPEED  WEIGHTY ~ @ STATION . ALTITUDE  SPBED
SYM _ KNOTS LBS: . INCHES FEET RPM
O 787 9255 126.4(FWD) 5000 324
.o . 87 9245 131.8(ART) 5000 524
e SO Soe N S SO tosuio s b S

RT
[
c .

ROLL ATTITUDE

CHAMCE AFTER
FIRST SECOND
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=]

Ll

|
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i ' ' T : | == TNCHES ‘FROM TRIM~ |

i | = o w1 Ll TR .} ._L__




FIGURE NO, 178
LATERAL CONTROL RESPONSE
LEVEL FLIGHT
Ull-18/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
SYM KNOTS LBS INCIES FEET RPM
o 108 9255 126, 4 (FWD) 5000 324
i 108 9245 131, 8(AFT) 5000 324
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FIGURE NO. 170 i 1 1 )
LATERAL CONTROL RESPONSE ‘
MAXIMUM POWER CLIMG '
Ui=18/540 USA 5/N 63-5664 |
CALIBRATED  OROSS G DENSITY  ROTOR
ALRSPEED  WEIGHT STATION ALTITUDE SPEED
, KNOTS LBS RGeS FEET RPM.
| g1 6800 134, 3[AFT) 5000 324
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ROLL ATTITUDE

..CHANGE AFTER

TIME REQUIRED
TO:. OBTAIN

e —

FIRST SECOND

MAXIMUM RATE

_MAXIMUM ROLL RATE

LATERAL, CONTROL RESPONSE |

'MAXIMUM POWER :CLIMB
UH+1B/540 USA §/N 63-8684

. CALIBRATED (GROSS ... (CG . . DENSITY ROTOR
AIRSPEED ~ WEIGHT . STATION . ALTITUDE  SPHED

SYM | KNOTS - LBS  _ INCHES FEET ' RPM
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e
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FIGURE NO. 181
LATERAL CONTROL RESPONSE
MAXIMUM POWER CLIMB
Ull-1B/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
0 57 9255 126. 4 (EWD) 5000 324
0 57 9245 131.8(AFT) 5000 324
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FIGURE NO, 182 -
LATERAL CONTROL RESPONSE
AUTOROTATION
UH~1B/540 USA S/N 63-8684 ,
|
CALIBRATED GROSS CG DENSITY ROTQOR I
AIRSPEED WEIGHT STATION ALTITUDE SPEED
KNOTS LBS INCHES FEET RPM l
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. . I LATERALCONTROL RESPONSE ' s
= o o 2 AUTOROTATIZON ¢

f_ . me1B/540 USA S/N o3-8684
: | ] 8 . ' 5 : .: . 8 N ! _ ‘ : i 3
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FIGURE NO. 185
DIRECTIONAL CONTROL SENSITIVITY SUMMARY
" UH-1B/540 USA S/N 63-8684 ° '

o _ ) GROSS 10 G.Ge DENSITY  ROTOR  PLOTTED ON
: =  WEIGHT | STATION  ALTITUDE SPEED  FIGURE NO,
'SYME LBS  INCHES ' FEET RPM
O ' 6360 128.0(FWD) ;2040l © 324 185 A
O ' 6790 126,1(FWD) 1 5000° - 324 185 A
DY 6850 135,0(AFT) 50000 1324 185 A
C O 7800 125.5(FWDY 2120 " 324 185 B
- D . .8205 126,0(FWD) 5000 - - 324 ‘185 b
© . 8280 128,5(FND) | 2040, | 324 185 B
& 5200, 134.0(AFT) .. (50000 . 324 185 B .
AN 9280 126.5(FWD) 150000 | 324 185 C
o . 9ls 131 &(AFT) suoo ? 324" 185 C
- NOTES: o ’

1. | CURVES uamvab FROM FIGURES; NO, 186 THROUGH 203

2. | SHADED SYMBOL DENTES LEFT YAW, ' L s

| 3. HALF SHADED SYMBOL DENOTES YAW LEFT AND mv mpu'r S

o 0 1 40 FLAGGED ‘SYMBOL DENOTES CLIMB:- | AR A
: : 5. ; SLASHED 5YMBOL DBSOTES}AUTOROTA’I‘ION.
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FIGURE NO, 186
DIRECTIONAL CONTROL SENSITIVITY
HOVER
Ull-1B/540 USA S/N 63-8684

SKID GROSS C.G. DENSITY ROTOR
HEIGHT WEIGHT  STATION ALTITUDE  SPEED
SYM FEET LBS INCHES FEET RPM
o) 5 6360  128,0(FWD) 2040 324
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FIGUKE NO. 187
DIRECTIONAL CONTROL SENSITIVITY
LEVEL ELIGHT
UH-1B/540 USA S/N 63-8684

CALIBRATED  GROSS CG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
O 35 6770 126.1(FWD) 5000 324
O 35 6770 134, 8(AFT) 5000 324
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FIGURE NO. 188
DIRECTIONAL CONTROL SENSITIVITY
LEVEL FLIGHT
Ul-18/540 USA S/N 63-80684

CALIBRATED  GROSS cG DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED

SYM KNOTS LBS INCIES FEET RPM
O 94 6790 126. 1 (FWD) 5000 324
0 99 6770 134.8(AFT) 5000 324
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FIGURE NO, 189
DIRECTIONAL CONTROL SENSITIVITY
LEVEL FLIGHT
UH~1B/540 USA S/N 63-8684

CALIBRATED  GROSS ole DENSITY  ROTOR
AIRSPEED  WEIGHT STATION  ALTITUDE  SPEED
SYM KNOTS LBS INCHES FEET RPM
0 118 6790 126.1(FWD) 5000 324
o 118 6770 134, 8(AFT) 5000 324
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FIGURE NO, 190
DIRECTIONAL CONTROL SENSITIVITY
HOVER
Ul-1B/540 USA S/N 63-8684

SKI<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>