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ABSTRACT 

A Phase D engineering flight test of the UH-115 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 flying qualities of the helicopter. 
Test results, where appropriate, were compared with previous test 
results of the standard Uli-IB. Tests were conducted at f.dwards 
Air Force Base, California, and at remote test sites in Calif- 
ornia and Colorado from 19 May 1965 through 30 April 1966. Total 
aircraft flight time totaled 356.50 hours. Quantitative heli- 
copter performance was defined for hovering, takeoff, climb, 
level flight, avu! 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 self-excited, self-sustaining pylon motion encountered or 
determination of its effect upon component stress and life is 
necessary 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 U11-1B equipped 
with the Model 540 rotor system. 

vi 



FOREWORD 

The U. S. Army Test and Evaluation Command (USATRCOM) 
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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SECTION  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 (ÜSAMC) 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-ÜH-1B-16Ü (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 ef 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 corrections. 

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 0 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. 
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1.4 SUMMARY OF RESULTS 

Listed in the following paragraphs are the results of the 
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 
detailed statement of test results is contained in appendix IV. 

1.4.1 A condition of self-induced, self-sustaining pylon motion 
was exhibited by the helicopter in powered flight in calm air. 
The pylon (main transmission, mast and rotor) oscillated later- 
ally with a high amplitude 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 
by takeoff-rated shaft horsepower available for nearly all con- 
ditions of gross weight and density altitude.  Compared with 
standard Uli-1B test results, the increases in level-flight air- 
speeds were approximately 15 to 35 knots true airspeed (KTAS) 
at density altitudes below 5000 feet. 

1.4.3 In a takeoff-rated power climb at light gross weight 
(less than approximately 7000 pounds) with a forward center 
of gravity (C.G.), there was a discontinuity in the longi- 
tudinal cyclic stick-position gradient. A change in airspeed 
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. 

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- 
quate control margins were present at all conditions but, near 
the aft CG. 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 
CG. (137.6 inches). 

F 

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



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-lß/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). 
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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 takeoff 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 feet (paragraph 2.2.1.5). 

1.5.2 The following characteristic of the UI1-1B/540 enhances 
its mission capability: 

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

. ..t^Ldt^,    ini^iirn ^jtf&th,1^ -. . 



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 (paragrapli 2.4.3). 

b. Category C.  Desirable Corrections for Improved Mission 
Performance 

(1) The static longitudinal cyclic stick gradient dis- 
continuity in a takeoff-rated power climb at light gross weight 
and forward C.G. should be eliminated.  If this characteristic 
is not eliminated, a note should be placed in the operator's 
manual indicating that, under these conditions, a climb should 
be conducted at approximately 1U KCAS above the airspeed 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 (paragrapli 2.3.6). 

(5) Static rotor-speed droop with power changes should 
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 UI1-1B/540 Helicopter at  Leadville,  Colorado 



SECTION 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 helicopter's 
static longitudinal  and static  lateral-directional  stability,  dynamic 
longitudinal  and dynamic 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 UM-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)   IJ11-1B 
(reference m)  defined the empty weight as 4616 pounds.    The detail 
specification  for the UH-1B/S40  (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  (OCE).    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,  appendix I. 
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2.2.1.2    The  in-pround-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 UII-1B 
limitation of 8500 pounds.    On a 35-degree Centigrade  (C)  day, the 
UH-1B/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. 

/50Q0 

FIGURE A 
In Ground Effect Hover Ceiling 

TAKEOFF  RATED  POWER 
324 RPM'+Z0C INLET RISE • SKIÜ HEIGHT - 2 FEET 

6000 7000 6000 9000 
GROSS WEIGHT -^ LBS 



2.2.1.3    Ihr 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/540 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  Uli-IB 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 Uli-IB 
could hover at an approximately 210 pounds heavier gross weight than 
the  UH-IB/540 on a 35-degree  C day. 

FIGURE B 
Out Of Ground Effect Hover Ceiling 

TAKEOFF RATED POWER • 3Z4 RPM • +20C INLET RISE 

moo \ 

sooo 

6Q0O 7000 3000 
GROSS  WEIGHT — LBS 
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2.2.1,4    Table  1 summarizes a comparison of the hover ceilings both 
ICE and OGE of the UH-IB/540 and the standard UH-1B at 6600 pounds 
gross weight.    The IGE hover performance of the UH-IB/540 was limited 
by power available at altitudes above 4400 feet on a standard day 



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 a 
standard day. 

1                                                              TABLE   1                                                              i 
|                                                 HOVER CEILING -   FEET                                              | 

UH-1B/540 

UH-1B 

IGE OGE                         | 

Std Day 350C Day Std Day 350C Day     | 

17,550 

17,150 

10,360 

10,100 

11,600 

12,350 

4210           ! 

5560           I 

Gross Weight 6600 pounds;   IGE Skid Height 2  feet. 

2.2.1.5 Figure 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 UH-1B/540 was OGE varied with 
thrust coefficient  (Cj),    At the  lowest Cx's tested,  ground effect 
was measurable at  a 45-foot skid height;  this skid height increased 
to 50 feet  at the highest Cf's tested.     In the range 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 disturbances 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-foot 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 



11 through 20,  appendix I.    Takeoff perfornance data are most 
informative 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 

CL/MBOOT TRUE AIRSPBEOCVT) 

START POINT ►0 HORIZONTAL DISTANCE   REQUIRED 
TO CLEAR A BO FOOT OBSTACLE 

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 rotor droop.    When 

11 
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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 
power margin allowing a minimum hovering skid height of approximately 
3 feet at takeoff power was required to avoid contacting the  ground 
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 performance. 
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 teöts were conducted from sea level to service ceil- 
ing at four gross weights.    TV/o climbs were performed at each  gross 
weight,  at takeoff-rated power and rotor speed of 324 rpm.     Climb 
airspeed was the airspeed for minimum power required in  level  flight 
at the test  conditions.    Test results were corrected to standard-day 
conditions.    Standard-day service  ceilings ranged from 21,800  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 IIH-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 the gross weight range common to both heli- 
copters were increased approximately 50 to 100 fpm, 

12 

.■lirrfiiütav.,*, ifflrtHiil 



24000 

k 
k220ÖÖ 

^20000 
% 

FIGURE D 
Climb Performance 

STANDARD DAY • TAKEOFF RATED POWER 
ROTOR SP EED--324 RPM • OPTIMUM CLIMB AIRSPEED 

^14000 

ki 
^12000 

6000 7000        8000       9000 
SEA LEVEL CLIMB 

START GROSS  WEIGHT ~LBS 

(0,000 

2.2.3,3    Tne presence of the static  longitudinal  cyclic stick 
gradient discontinuity (see paragraph 2.3.1.2)  in the 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 1  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    Lavel  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  feetj   and rotor speeds  of 324  rpm and  314 rpm. 
Basic  level  flight performance was  defined  for the heliconter with 
a mid C.f!.    Two flights with  a  forward C.C.   and two  flights with 
an  aft  C.C,  were made  to define  the effect of C.C.   upon power re- 
quired.     One   flight was made with  the  cargo doors  removed.    The 
level  flight  speed-power polars   r<Te presented  in   figures  29 through 
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 F;,   F,  and C illustrate the  maximum  level  flight 
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 day,   the   UH-1B/540 could be operated  at maxi- 
mum continuous power and not  exceed the helicopter's never-exceed 
airspeed  (Vf^).     Airspeeds  at  maximum continuous power at  sea  level 
ranged  from  125  KTAS  at c-hOO 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 nearly  all   conditions. 
The only exception,  when  V^g   limits were  imposed,  was  at a con- 
dition  of high  gross weight  and  low densitv altitude   fsea-level 
standard day at   gross weights  more  than  approximately 8900 pounds). 
The  sea-level  standard-day power-limit  airspeed at 6600 pounds 
gross weight was   135  KTAS.     At  5000  feet on  a standard day, power- 
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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-IR was   limited by VNE throughout  its  gross weight and altitude 
envelope.     This   limit  is  shown  in  figures  E,   F,  and H.     In  general, 
th'   increase in  level  flight speed of the UII-1B/540,  compared to 
the  level  flight speed of the standard IJH-1B,  w^s   15 to 35 KTAS, 

2.2,4.3    Examples of specific range performance  Jit  optimum ciiiise 
speed of the UII-1B/540  are shown in  figure H.    These examples were 
derived  from figure 25,  appendix T.     Specific range of the  UH-1B/ 
540 was reduced from that of the standard IJ11-1B.    The decrease  in 
specific range was  approximately 10 percent  at both  se-,  level  and 

FIGURE H 
Specific Range at Optimum Cruise Speed 

STANDARD DAY • 324 RPM • MID CG. 
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AT50OO FT.       — 
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6000 700O 8000 
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9000 
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5000  feet density altitude.     The airspeeds  for optimum 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 airspeed for optimum cruise was 
very nearlv the airspeed at maximum continuous power (i 2 KTAS"). 
At  lower gross weights the  airspeed at maximum continuous power 
increased UP to a maximum of 20 KTAS higher than   the  optimum cruise 
speed  ri33 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 nearly the same  for both 
the standard UH-IB and UM-1B/540 at  gross weights up to approxi- 
mately 7000 pounds.    Above that  approximate gross weight,  the VNE 
of the standard UH-IB dictated a cruise  speed below the optimum 
cruise speed based on specific range.    At  8200 pounds  gross weight, 
optimum cruise speed of the standard Uli-1B was  15  KTAS slower than 
that of the  UH-1B/540 at  sea level  and  18 KTAS slower than that of 
the U11-1B/540 at 5000  feet  density altitude. 
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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.n. 
location were calculated at the  recommended cruise  speeds.     For each 
case, performance was compared with the  level  flight performance at 
a mid C.G.   for identical conditions. 

TABLE 2 

CENTER- DP-GRAVITY  EFFECTS UPON  LEVEL FLIGHT PERFORMANCE 

Recommended Equivalent  Flat 
Center of Gross Density Cruise Plate Area        ' 

1       Gravity Weight Altitude Airspeed Increase           \ 
1            in lb ft KTAS ft2 

|   125s9(Fwdl 8460 5165 113 1.3                 j 

126.0fFwd) 6620 5190 113 1-0                 ! 

133.9fAftl 8535 5110 112 0.5                 | 

j   137.9fAftl 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 recnmpiended cruise speed,  108 KTAS, pov/er 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 ft^.    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 
I. 

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 of 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 
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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 CG.    The  longitudinal cyclic sticv 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 CG.  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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Photo 3 - Horizontal  Stabilizer 

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 tested.    Left pedal input was required to 
sustain right sideslip and vice ver^a.    Static, 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 effective 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 same conditions  in which negati 
was objectionable  (light weight,  forward C.G., 
longitudinal trim change with sideslip was pron 
indicates that with a 10-degree  left sideslip, 
of aft  longitudinal cyclic was required to avoi 
Simultaneously,  right lateral  cyclic was require 
effective dihedral.  One of the implications of 
characteristics may be seen by visualizing the 
quired during a flat "horizon-sweep" sideslip t 

ve effective dihedral 
and high speed), the 
ounced.     Figure  L 
a 0.9-inch  application 
d nose-down pitching, 
d due to the negative 
this  combination of 
cyclic movement re- 
o 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 Si deward and Rearward Fli ght 

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 MI L-11-8501A. 

FIGURE M 
Rearward  Flight 
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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 v/ere 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 helicopter 
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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 KTAS   rearward. 

2.S.4    Dynamic  Loncitudinal Stability 

2.3.4.1 The dvnamic  longitudinal  stability characteristics of the 
UH-1R/S40 in  level   flight  and  autorotation were excellent.     Return 
to trim was essentiallv deadbeat.     Figures  107 and  108,  anpendix I, 
show two typical  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. 
Figure  109,  appendix 1,  shows the reaction to an aft  longitudinal 
control pulse at  light  gross weight with a forward C.G.  in a maxi- 
mum power climb.     Following the  aft pulse,  the  airspeed decreased 
to the point where the horizontal stabilizer stalled and the nose 
of the helicopter "fell through" with increasing nose-down pitch 
attitude until  recovery was necessary, 

2.3.4.2 Strong pitch-roll coupling was present during climb and 
level  flight with the coupling decreasing somewhat with increased 
airspeed.    Nose-up pitch resulted in a right  roll  tendency.    This 
coupling was not obiectionable during normal maneuvering flight; 
however,  during nap-of-the-earth flying,  the coupling could become 
noticeable, with  lateral cyclic corrections required following 
longitudinal  control  inputs. 

2^3.5    Dynamic Lateral-Directional Stability 

Both  lateral  and directional disturbances were heavilv 
damped to a low-amplitude "dutch roll" oscillation at airspeeds 
above  80 KCAS at all conditions tested.     At  lower airspeeds dir- 
ectional  disturbances were only  lightly damped with a high degree 
of roll coupling resulting in a high-amplitude, persistent lateral- 
directional or "dutch roll" oscillation.     Figure  110,  appendix I, 
illustrates this reaction.     This  lateral-directional oscillation 
may be initiated following a disturbance about any axis due to the 
complex coupling present.    The "dutch roll" oscillation may 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 obiectionable, particularly 
in the areas of weak directional pedal  gradients below 70 KCAS 

("paragraph 2.3.2.1). 

2.3.6    Throt t i^'jChop 

The reaction of the UH-1B/540 to a simulated engine failure 
at  133 KCAS is shown in  figure  111,  appendix I.     At  airspeeds be- 
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low approximately  100 KCAS there were no unusual  dynamic reactions 
following the power  loss.     At   airspeeds  approaching maximum, the 
reaction was pronounced.     In  figure  111,  collective pitch was main- 
tained  for approximately 2.3 seconds  following the  throttle chop 
to simulate a typical pilot  recognition and reaction  time.    The 
helicopter pitched down  and rolled  left abruptly.     The  change  in 
helicopter roll  attitude  2  seconds  after the throttle  chop was 
approximately 18 degrees,  which was considerably higher than the 
maximum of 10 degrees  specified by M1L-H-8501A.     Pitch and yaw 
attitudes changed less  than   lo degrees in 2 seconds,, 

2.3.7    Longitudinal  Controllability 

2.3.7.1    Longitudinal  control  sensitivity was defined by the maxi- 
mum pitch angular acceleration resulting from a 1-inch cyclic step 
input.     Longitudinal  control sensitivity is presented in  figures 
112  through 128,  and summarized in  figure  112,   appendix I.    Pitch 
sensitivity at  an aft  C.n.  was net affected by  gross weight but 
increased with airspeed.     Sensitivity with a forward C.r;.  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 slightly  lower than 
those in  level  flight  at the  same configuration  and  airspeed. 
Cenerally, nose-up and nose-down sensitivities vei-e  approximately 
equal.    Time to maximum accelerations ranged from 0.4 seconds to 
0.6 seconds except in hover when times up to 0.9 seconds were 
measured.    Figure N shows  a comparison of the  longitudinal  control 
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-lB/54n exhibited preater sensitivity at 
high speeds. Times to maximum accelerations were the same for both 
helicopters, 

2.3.7.2     Longitudinal  control  response was  defined as  the maximum 
pitch rate  resulting  from a 1-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 up  and nose 
down, with airspeed having only 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  all   configurations tested,response  during autorotation 
was equal to or slightly  less  than in  level  flipht 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 climb 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 necessary. 
At «11 other conditions tested,  a time  to maximum rate was between 
1 and 2 seconds.     Figure 0 compares the  longitudinal control response 

FIGURE O 
Longitudinal Response 
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of the  UH-1B/540 with that of the standard IJ1I-1B  at similar con- 
ditions.    Maximum rate:;  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 1JH-1B/540 were  approximately one- 
half those of the  standard UH-1B.    This  resulted in a more respon- 
sive  longitudinal  "feel." 

10 

II 

FIGURE P 
Longitudinal Control Power 

SHADED BM\/£LOP£ COA/T/i/A/S 
ALL LEVEL FLIGHT TEST DATA 

CALIBRATED AIRSPEED -KNOTS 

2.3.7.3    Figure P presents the summary of longitudinal  control power 
defined hy the  angular pitch displacement  after 1  second following 
a 1-inch step control  input.      The shaded envelope  contains all 
level flight test data for all configurations.     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    Lateral Controllability 

2.3.8.1    Lateral  control  sensitivity was defined by the maximum roll 
acceleration resulting from a 1-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 airspeed,  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  conditionf.     Figure Q compares the  lateral  control 
sensitivity  of the  UH-1B/540 with that  of the  standard UH-1B at 
similar conditions.     Sensitivity of the  1IH-1R/540 was  significantly 
lower than that of the standard UH-1R.     Time  to maximum acceler- 
ation was essentially equal for both helicopters.    Qualitatively, 
this reduction  in  lateral control  sensitivity was not considered 
objectionable. 

FIGURE Q 
Lateral Sensitivity 

YUH-IB 
UH-1B 540 

TEST   CONDITIONS 
VUH- IB 
6000 LBS 
5000 FT 
323 RPM 
MID G.G. 

UH-IB 540 
6800 LBS 
50O0 FT 
324 RPM 
AFT(l35)C.6 

IN 
I? 

I 0       20      40     60      80     IO0     120    140 
CALIBRATED AIRSPEED~ KNOTS 

2.3.8,2    Lateral  control  responsevas  defined by the maximum roll 
rate resulting  from a 1-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 in 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 UM-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 

YUH-IB 
UH-lB/54-O 

TEST  CONDITIONS 
YUH-IB 

6OO0 LBS 
5000 PT 
323 RPM 
MID CG. 

UH-IB/540 
6600 L&S 
5000 FT 
324 RPM 
AFT(i35)C.G 

20     40     60      80    100 
CALIBRATED AIRSPEED - 

120    140 
KNOTS 

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 1-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 

SHADED ENVELOPE  CONTAINS 
ALL LEVEL FLIGHT TEST DATA 

40 80 ISO I60 
CALIBRATED AIRSPEED-KNOTS 

2.3.9    Directional Controllability 

2.3.9.1 Directional control sensitivity was defined by the maximum 
yaw acceleration resulting from a 1-inch nedal step input.    Direc- 
tional control sensitivity is presented in  figures  185 through 203, 
and summarized in  figure  185,  appendix I.     Level  flight sensitivity 
varied from approximately 26 to 38 degrees/second/second/inch. 
Sensitivity generally increased with airspeed but was essentially 
unaffected by gross weight or C.C.    Sensitivity in an autorotation 
was slightly higher than in  level  flight but was not obiectionably 
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 LIH-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 yaw 
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FIGURE T 
Directional Sensitivity 

TEST CONDITIONS 
YUH-1B 

6000 LBS 
5000 FT 
323  RPM 
MID CG. 

^   40 
UH-IB/540 

UH-IB/540 
8300 LBS 
5000 FT 
324 RPM 
AFTC.Q.CI34) 

YUH-1B 

CALIBRATED AIRSPEED - KNOTS 

rate resulting from a 1-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.n. 
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, yaw rate continued to increase until recovery was 
necessary.     Peak rates were not  attained.     Figure U compares dir- 
ectional  control response of the UH-IB/540 with that of the  stan- 
dard UH-1B at similar conditions.     Response of the UH-IB/540 was 
considerably higher at all airspeeds but was not  considered excess- 
ively high. 
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FIGURE U 

Directional Response 
 YUH-IB 
      UH-)&/54-0 

I 

N: 

TEST CONDITIONS 
YUH-IB 

GOOOLBS 
5000 FT 
323 RPM 
MID CG. 

UH-lS/54-O 
8200 LBS 
5000 FT 
32^ RPM 
AFT(I34)C.G. 

6 55 
CALIBRATED AIRSPEED 

80 \Zi 
KNOTS 

FIGURE V 
Directional Control Power 

2.3.9,5 Directional control 

power was defined by the yaw 
displacement 1 second after 
a 1-inch pedal input.Figure 
V summarizes the directional 
control power of the UH-IB/ 
54ü.The shaded envelope con- 
tains all level flight test 
data. 

0 40 60 120 
CALIBRATED AIRSPEEP-KNOTS 
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2.4 MISCELLANEOUS 

2.4.1 Power Available 

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 horsepower extracted,  324 
rpm,  and 0.5-percent  air bleed were  assumed.    The engine inlet of 
the UM-1B/540 was identical  to that of the standard UII-1B.    The 
same  compressor inlet temperature  rise and compressor inlet pressure 
ratio which were used to calculate operator's manual performance 
for the standard UH-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 LIU-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 Category 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 LHI-IB 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 accepting 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. 

2.4.2 Static Droop 

2.4.2.1 Static droop was defined for hover and 65 KCAS at aporoxi- 

33 



J|P5P|ipjP(J|RPBipWWimiipMB|^^ 

mately 2500 feet pressure altitude and +10-deRree 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 chanpe 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 speed-select  (beep") 
switch.     For example, when making a landing approach by reducing 
engine power from a cruise setting of 450 SUP 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 ^ption 

2.4.3.1 The test aircraft exhibited a condition of pylon motion 
which manifested itself as a high-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 pylon 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 pylon motion was objectionable to the 
point of being alarming.    This mode of motion manifested itself in 
a motion similar to "pylon 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 L)H-lB/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  analysis 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 by the  contractor. 
The effect upon component  life  is not defined.  This condition is 
a deficiency with safety-of-fHpht implications. 

FIGURE W 
Undamped Pylon Motion 

GROSS WEIGHT - 8500 LBS    •  CALIBRATED AIRSPEED-II8 KNOTS 
DENSITY ALTITUDE-2500 FT. «ROTOR SPEED-324 RPM   •  C.G.= 1280 

UP   5 
PITCH       ft 
ANGLE      ü 

DOWNS 

RIGHT 9 
ROLL       n 
RATE      u 

LEFT 5 

RIGHT 5 
ROLL 

ACCELERATION 
LEFT   5 

/^JVWVV^^NA^^ 

ROTOR 
REVOLUTION 

0.5       1.0 1.5 2.0      2.5 

TIME 
3.0       3.5      4.0      4.5 

2,4.4 Airspeed Calibration 

2.4.4.1 In addition to the standard helicopter airsneed system, the 
test helicopter was equipped with a test (boom) system. 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 suspended 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 Free Air Installation 

2.4.4.2 The position error of the standard airspeed svstem in level 
flight was negative at indicated airspeeds greater than 47 knots. 
The standard system 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 minimum rate of 
descent, the position error of the standard airspeed system was less 
than 3 knots. The position error of the test (boom") 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/54U 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 
LESS THAN 2 MINUTES OBTAINED FROM FIGURE 
NO. 225 

2, SHAFT HORSEPOWER REQUIRED TO HOVER 
DERIVED FROM FIGURE NO. 4 

3, ROTOR SPEED » 324 RPM 
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FIGURE NO, 2 
HOVERING PERFORMANCE 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 REQiJIRJID TO HOVER 
DERIVED FROM FIGURE NO. 4 

3. ROTOR SPEED » 324 kPM 
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FIGURE NO.      4 
NON-DIMENSIONAL HOVERING PERFORMANCE SUMMARY 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9542 

NOTES: 
1.    CURVES DERIVED FROM FIGURES 

5   THROUGH   10 
VERTICAL DISTANCE FROM 
BOTTOM OF SKIDS TO CENTER 
OF ROTOR HUB =  12.26 FEET 
WIND LESS THAN 3 KNOTS 
OGE * OUT OF GROUND 
EFFECT 
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FIGURE NO, 3 
NON-DIMENSIONAL HOVERING PERFORMANCE 

UH-1B/540 USA S/N 63-8684 
T53-L-U S/N LEO 9542 

SKID HEIGHT • 2 FEET 
:...,: ROTOR SPEED 
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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 

SKID HEIGHT • 5 FEET 

ROTOR SPEED 
;YM RPM 

0 324 
D 514 

A 304 
U 300 

NOTES: 

1. SHADED SYMBOLS DENOTE TET LRED  HOVERING TECHNIQUE 
2. OPEN SYMBOLS DENOTE FREE FLIGHT HOVERING TECHNIQUE 
3. WIND LESS THAN 3 KNOTS 
4. VERTICAL DISTANCE FROM BOTTOM OF SKIDS TO CENTER OF HUB 
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FIGURE NO...    i 
NON-DIMENSIONAL HOVERING PERFORMANCE 

UH-.1B/540 USA S/N 63-8684 
! T53*L-U 8/N LEO 954^ 

SKID HEIGHT -    10 FEET 

ROTOR SPEED 
! ! SYM RPM 

.1      j  O   . ... ;324. 
i D 514 

..[...;._ i  1 ..    ! A 304 
! U 500 

NOTESi 
' K    SHADED SYMBOLS DENOTE TETHERED HOVERING TECHNIQUE 
2. OPEN SYMBOLS DENOTE FREE PLIGHT HOVERING TECHNIQUE 
3. WIND LESS THAN 3 KNOTS 
4. VERTICAL DISTANCE FROM BOTTOM OP SKIDS TO CENTER 

OF ROTOR HUB -  12.26 FEET     ..-.   . 
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1 FIGURE NO, ^ 
iNON-0IMBNBZONAL HOVERING PERTORMANCB 

UH-1B/S40 USA S/N 63-8684 
T53-L-11 S/N LEO 9542 
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FIGURE NO, 9 
NON-DIMENSIONAL HOVERING PERFORMANCE 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9542 

SKID HEIGHT ■ 25 FEET 
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FIGURE NO,  10 
NON-DIMENSIONAL HOVERING PERFORMANCE 

UH-1B/S40 USA S/N 63-8684 
T53-L-U S/N LEO 9542 

SKID HEIGHT » 50 AND 65 FEET 
(OUT OF GROUND EFFECT) 

ROTOR SPEED 
;YM RPM 
o 324 
a 314 
A 304 
u 300 

NOTES! 
1, SHADED SYMBOLS DENOTE TETHERED HOVERING TEOiNIQUE 
2. OPEN SYMBOLS DENOTE FREE FLIGHT HOVERING TECHNIQUE 
3. WIND LESS THAN 3 KNOTS 
4, VERTICAL DISTANCE FROM BOTTOM OF SKIDS TO CENTER 

OF ROTOR HUB » 12.26 FEET 
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FIGURE NO,  11 
TAKEOFF «ERFORMANCE SUMMARY 
UU-iB/540 USA S/N 63-8684 

TS3~L-n S/N LEO 9542 

NOTES: 
1. ROTOR SPEED ■ 324 RPM 
2. WIND LESS THAN 4 KNOTS 
3. CURVES DERIVED FROM FIGURES NO, 

13 AND 225 
4. VT « CLIMB-OUT TRUE AIRSPEED 
5. OGE " OUT OF GROUND EFFECT 
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FIGURE NO«      12     i i 
TAKEOFF PERFORMANCE SUMMARY 

UH-1B/540 USA S/N 6Ä-86Ä4   : 
T53-L-11 S/N LEO 95412 

NOTES: 
1, ROTOR SPEED - ,^24 RPM 4.     VT " CLIMB-OUT TRUE AIRSPEED 
2, WIND LESS THAN 4 KNOTS S.    OGE- OUT OF GROUND EFFECT 
3, CURVES DERIVED FROM FIGURES NO.      1 , 

13 AND   225 

GROSS WEIGHT » 3500 LBS 
5000 

STANDARD DAy 

10 FEET SKID HEIGHT 
HOVER CEILING 

OGE HOVER CEILING 

AMBIENT TEMPERATURfe m H 
5 FB6T SKID HEIGHT L 
HOVER CEILING 

0 200 400 600 800 1000 

HORIZONTAL DISTANCE REQUIRED TO CLEAR A SO-FOOT OBSTACLE 
FEET 

GROSS WEIGHT ■ 9500 LBS 

2f)P     I      400      ;     600 800 1000     i 
HORIZOMTAJi DISTANCE REQUIRED TO CLEAR A io-POÖT OÄSTACI^B 

'     ^ FEET : 
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FIGURE NO. 14 
TAKEOFF PERFORMANCE 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9S42 

RCTOR SPEED »32*.  RPM 
GROSS WEIGHT - 7430 LBS 
FREE AIR TEMPERATURE - ♦l.46''C 
PRESSURE ALTITUDE ■ 9760 FEET 

y  WIND VELOCITY - <4 KNOTS 
ACp - 2.49 x 10"5 

TWO FOOT SKXD HEIGHT LEVEL ACCELERATION TECHNIQUE 

'S 

u. 
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4 
u 
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►4 

1100 

1000 

900 

800 

TOO 

600 

500 

400 

•500 

: 200 
i 

100 

1C> 20       |.     30 40 50 
CLIMB-OUT TRUE AIRSPEED - KNOTS    ; 

.i...... 
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 a._ 

60 
j.... 
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FIGURE NU. 7,5 
TAKEOFF PERFORWANGB 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9S42 

ROTOR SPEED - 323 RPM 
GROSS WEIGHT - 756Ö LBS 
FREE AIR TEMPERATURE ■ -1.77*C 
PRESSURE ALTITUDE - 9S00 FEET 
WIND VELOCITY - <4 KNOTS 
ACp - 4.07 x 10-5 : 

TWO FfiflT SKID HEIGHT LEVEL ACCELERATION TECHNIQUE 
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3 or 
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800 

700 

600 
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300 
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10     20   :  30      40     50 

CLIMB-OUT TRUE AIRSPEED - KNOTS 
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FIGURE NO. i 16 i   1   1    ! 
TAKEOFF PERFORMANCE 

UH-iB/S40 USA S/N 63+8684; 
T55-L-n S/N LEO 9^42 ! 

ROTOR SPEED - 324 RPM 
GROSS WEIGHT - 7590 LBS: 
FREE AIR tBMPERATURB - ^5.23bC 
PRESSURE ALTITUDE « 9700 FEET 
WIND VELOCITY » <4 KNOTS 
ACp •» 4.30 X 10-5 j 

TWO FDET SKID HEIGHT LEVEL ACCELERATION TECHNIQUE 

■t-  ■ -i 

•--- 

CUMB-OUT TRUE AIRSPEED ^ KNOTS - 

■-- ]—: —~t- — 
..:       ■ j : 

:Zi: 1.1.1: ■ 
: 

"t"- 

-I 
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PtGimii NO. 18 
TAK^Cr? PERFORMANCE 

Un-1B/S40 USA S/N 63-8684 
T53-L-n S/N LEO 9542 

1.120C 

ROTOR SPEED » 323. : RPM 
GROSS WEIGHT » 6680 LBS 
FREH AIR TEMPERATURE - 
PRESSURh ALTITUDE » 9629 FEET 
WIND VELOCITY » <4 !<NOTS 
ACp ■ 8.585 K ID"5 

SKID HEIGHT LEVfiL ACCELERATION TECHNIQUE 

^^m^.... 
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FIGURE NO. 19 
TAKEOFF PERFORMANCE 

UH"lB/540 USA S/N 63-«} 
T53-L.il S/N LEO 954 

...   ,   ,           ) 

ROTOR SPEED * 323.4 RPM 
GROSS WEIGHT ■ 6314 LBS 
FREE AIR TEMPERATURE ■ *! 
PRESSURE ALTITUDE - 9610 
WIND VELOCITY •» <4 KNOTS 
ACp a 10v364 x 10-5 

TWO FDOT SKID HEIGHT LBVBL ACCBLER 
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FIGURE NO.     20 
TAKEOFF  PERFORMANCE 

UH-1B/540 USA S/N 63-8684 
T53-L-H S/N LEO 9542 

ROTOR SPHEB «323.4 RPM 
GROSS WEIGHT • 6096 LBS 
FREE AIR TEMPERATURE • -2.690C 
PRESSURE ALTITUDE ■ 9620 FEET 
WIND VELOCITY • <4 KNOTS 
iCp ■  12.58 x 10-5 

TWO FDBT SKID HEIGHT LEVEL ACCELERATION TBCHNIQUB 

CLIMB-OUT TRUE AIRSPEED - KNOTS 
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FIGURE NO, 25 
LEVEL FLIGHT SUMMARY 

UH-1Q/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9.c42 

SYM RPM 

324 

CONFIGURATION 

0 MID CG. 
D 314 MID G.G. 

A 324 FWD G.G. 
D 324 AFT G.G. 

0 324 CARGO DOORS OFF (MID CG.) 

NOTE:  POINTS OBTAINED FROM FIGURES NO. 29 THROUGH 50 

to 
f- < 
< H 
Q CO 

UJ O 

CO ^ 

w I 
<s> " 
►1 a 

u 3 ^_ z 
;S X 
l-H S. 
'H 
O CJS 

120 

115 

110 

105 

100 

95 

90 

Q—&  B- 

RECOMMENDED 
CRUISE SPEED 
AT OPTIMUM C, 

-o-~ 

314 RPM 

a, a. 
!     § z 

X 

los 2 
:0 

Kx 
w 
U H 
< u 
cd  I—I 

tu 
3= 
W) 
CO 
o 
Di u 

1700 

1600 

1500 

1400 

1300 

1200 

1100 

1000 

324 RPM ^-Q : 

OPTIMUM CT FOR 

MAXIMUM RANGE 
FACTOR   

34  36 38 ~4Ö  42  44 46  48  50 52  54  56  58 §0  6^ 

CT x 10
4. GW 

jACnR)^ 
10* 
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FIGURE NO. 29 
LEVEL FLIGHT PERFORMANCE 
UH-1B/S10 USA S/N 63-86U 
TS3-L-1I S/N LEO 9542 

CG 
■ STATION : 
, INCHES 
130.ö(MID)   6495 

GROSS DENSITY ROTOR THRUST 
WEI Q IT ALTITUDE SPEED COEFFICIEN'x 

; LBS FEET RPM 
2480 324 .00347 

1100t 

1000 

oi 
ui 
3C 
O 
cu w 
Ü o 

to 

o 
tu 
.2 
u 

900 

800 

700 

-g   600 

50C 

400 

3O0L 

^ 

POWER LIMITED 

MAXIMUM SPEED 
(REF. FIG.225) 

,99 MAXIMUM NAMPP 

CURVE DERIVED . 
FROM FIGURE 227 

;CURVE DERIVED FROM 

FIGURES 26 THRU 28 

20 40 . i  60     80     100 
TRUE AIRSPEED ~ KNOTS 

120 

RECOMMENDED 

CRUISE SPEED 

i 
i 

140 
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FIGURE NO,      32 
LEVEL FLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 

T53-L-11 S/N LEO 9542 

CG 
STATION 

INCHES 

GROSS 
WEIGHT 

LBS 
662Ü 

DENSITY 
ALTITUDE 

FEET 
662S 

ROTOR 
SPEED 

RPM 
324 

THRUST 
COEFFICIENT 

130.8(MJÜ) .ÖÖ4Ö1 

MAXIMUM POWER 

LIMITED SPEED 

(REF.   FIG.225) 
.99 MAXIMUM NAMPP 

CURVE DERIVED 
FROM FIGUPP 227 

y 

mm x.s^ 
GONTliNUOUS   ; 

JPOWBR [ .:- 
i^miMv SpEBD 

CURVE DERIVED FROM 

FIGURES 26  THRU    28 

20 40 60 80 100 
TRUE AIRSPEED - KNOTS 

120 li 

._]  
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FIGURE NO.    34 
LEVEL PLIGHT PERFORMANCE 
UH^lB/540 USA S/N 63-8684 

T53-L-11 S/N LEO 9542 

1100 

CG       GROSS  DENSITY 
STATION    WEIGHT ALTITUDE 
INCHES      LBS    FEET 

131.1(MID)    6745 6810 

ROTOR     THRUST 
SPEED   COEFFICIENT 
RPM 
314 .00435 

MAXIMUM POWER 

LIMITED SPEED 

XREF. FIG.229 ' *30 

♦ 25 

UJ 
1 ' 

,20 o • 

.15 u a ; 
CH ►-1 
B, s 
HH 

ilO w a. 
eft 

h 
iOb i 1 
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FIGURE NO,    '35 
LEVEL FLIGHT PERPORMANCB 
UlMB/540 USA S/N 6308684 

T53-Lrll S/N  LEO 9542 

CG 
STATION 

INCHES 
130.$(MID) 

GROSS        ÖENSITY 
WEIGHT      ALTITUDE 

LBS FEET 

ROTOR 
SPEED 

324 

THRUST 
COEFFICIENT 
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FIGURE NO, 36 
LEVEL FLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 

T53-L-11 S/N LEO 9542 

ci 
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CG 
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INCHES 

131.2(MID) 

... ... j 

;-400 

300 

4 f—L. 
i ■   I 

■ , ■ I;- 
I ■ 

-—t- 

GROSS  DENSITY 
WE IQ IT ALTTTUDE 
LBS     FEET 
9170 1780 

ROTOR THRUST 
SPEED COEFFICIENT 

RPM 
324 .00480 

MAXIMUM POWER 

LIMITED SPEED 

' (REF. FIG 22^ 

,99 MAXIMUM NAMPP 

CURVE DERIVED , 
FROM FIGURE 227. 

1 '-■'"■ 

ajHVE.DERIVED FROM 
:FIPURES26   tHRU   28 

1 
.1 

.-I  

i ■" 

.30 

.25 

.20 

■ s 
UJ tu 

§ oa 
ic2 J 

.05 j   |-j 

MAXI^^UM 

CONTINUOUS 

POWER     ... j „ 
LIMITED Si>EED 

RECOMMENDED! 
CRUISE jSPEE^) 

i 

1 ,     i 

■ 1   i 
;                1 

A...-. 

.    "j 
 

!•"■ '■ 
1 1   ■■■■-■\ 

20 40       j      60 80 
TRUE AIRSPEED. - KNOTS 

100 120 140 
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FIGURE NO.   38 
LEVEL FLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 

T53-L-11 S/N LEO 9542 

GROSS 
WEIGHT 

INCHES ;    LBS, 
131,0(MID)   8210 

DENSITY 
ALTITUDE 

FEET 
8425 

ROTOR 
SPEED 
RPM 
324 

THRUST 
COEFFICIENT 

.00526 
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...J 
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tu 

gj : BOO 
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I- i 
6oa— r 

a l s,r: 
— Isoo 

400 

-t-r- 
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-—---f- 

20 

.99 MAXIMUM NAMPP 

CURVE DERIVED 

FROM FIGURE! 227 ; 

MAXIMUM 
CONTINUOUS : . 
POWER LIMITED 
SPEED 

jCURVg DERIVED; FROMj 

I.FIGURES 26 THRU 2^ 

1 

.30 

,25 

.20 8 
3 

Q. < 
tn u 

.05 : ■§ 
• < 

MAXIMUM j 

POWER . .j.  
LIMITED SPEED 

j   ! IREfj._FI(? 229 
" ' :■;': .: .! ;. ' 

RECOMMENDED ; 
CRUISE SPEED 

-r:T-t 

lö  I  60  i so  "Tö5   : lio 
TRUE AIRSPEED -f KNOTS  ;   :   : 

140 

1_ 
75 



FIGURE NO,   39 
LEVEL FLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 

T53-L-11 S/N LEO 9542 

CG 
STATION 

INDIES 

GROSS 
WEIGHT 

LBS 

DENSITY 
ALTITUDE 

FEET 
131.0(MID)        6620        15,850 

ROTOR 
SPEED 

RPM 
324 

THRUST 
COEFFICIENT 

.00538 
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.99 MAXIMUM NAMPP 

CURVE DERIVED 

FROM FIGURE 227 
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LIMITED SPEED 

(REF.   PIG^g 
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JjFIGUJlES 26 THHU 2$! 
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^0      |      40       I        40      i       80       I      100 
TRUE AIRSPEED ~. KNOTS 

120 140 

MAXIMUM;. ...]..!;;':. 
CONTINUOUS    ;    ■ 
POWER LIMITED 

.'SPEED |    |  

CRUISE SPEED 
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FIGURE HO.   41 
LEVEL FLIGHT PERFORMANCE 
UH.ilB/540 USA S/N 63-8684 

T53-L*ll S/N LED 9542 

CG GROSS        DENSITY 
STATION  .       WEIGHT}      ALTITUDE 

INCHES i LBS ; FEET 

ROTOR 
SPEED 

RPM 

THRUST 
COEFFICIENT 

700 

400 

•logo 

.05 •    < 

i:;! CURVE DEIIIVED FROM 
IlLlJICURES 26  THRU   2^ 

! I 

i-RECOMMENDED 
CRUISE SPEED 

.„.1. 

I   i 

300 

78 

20 40  !  60     80      100 
|   TRUE AIRSPEED - KNCts 

120 140 



FIGURE NO, 42 
LEVEL PLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 
T55-L-11 S/N LEO 9542 

•;  CG 
.STATION 

INCHES i 
131.0CMID) 

GROSS  DENSITY  ROTOR    THRUST 
WEIGHT ALTITUDE  SPEED.   COEFFICIENT 

; LBS    FEET     RPM 
8425 7845 314 ,00561 

1100 

1000 

...I. 

- j: :-r:--j  :  ^    • 

:       i       ■ \:   ■•■j   :.   i 

i 
::. ]..:...       . i. .:■. 

,99 MAXIMUM NAMPP : 

CURVE DERIVED 
FROM FIGURE 227 

MAXIMUM 
CONTINUOUS 
POWER LIMITED 
SPEED   i 

.50 

.25 

^20 

1 -^ 

m u. 



80 





,    FIGURE NO,     45 
LEVEL FLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 

T53"L*11 S/N  LEO 9542 

CG 
STATION 

INCHES  ■ 
131,2CMID) 

GROSS        DENSITY 
WEIGHT      ALTITUDE 

LBS FEET 

ROTOR 
SPEED 

RPM 

THRUST 
COEFFICIENT 

.. ■■l^llgtliiin» i i. 



FIGURE NO.    46 
LEVEL PLIGHT PERFORMANCE 
UH-1B/540 USA S/N 63-8684 

T53-L-U S/N LEG 9542 
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1  FIGURE NO. '47 I 
LEVEL ALIGHT PERFORMANCE 

I  UHUlB/g40 USA S/N 63-8684 
jTSJ^l-U S/N LpO 9S42 : 

GROSS  EJENSItY  kOTOR    THRUST 
STATION!   WEIGH! 

INCHES LBS 
^...Al'T ITUDE.._ SPEED.    .   COEFFICIENT 

b3,9CAFT) 8535: 
FEET 
;sno: 

RPM 
324 ,00493 

nm 

ii969   -:- 

300 

MAXIMUM I^OWER; 
LlMIfTED SPEEPJ 

iCBBF;,   PIQ^2gi 

•99 !MAXIMUM NJAMPP 

^ CURVE DERlvko 

PR0M.FJ:GUR£:.227 

.-!_ 

•■:.! ; I.T; 

1 t 

20 t «o 
ROß 

450 

«'207 

r"   i 

415 »t* 13- 
.        .►ri 

L>r MI p. Jj?,.: CUlj.VEJP^RI VEp. 

FROM FIGURES  26 THRU 28 

AIRSPEED 4- KNOTS 
10O 120 Tlo 

-i  

84 



FIGURE NO.   48 
LEVEL FLIGHT PERPORMANCE 
UH-1B/S40 USA S/N 63-8684 

T53-L-11  S/N  LEO 9542 

CG 
.STATION 

INCHES 
126,0(FWD) 

GROSS 
WEIGHT 

LBS 
6620 

DENSITY 
ALTITUDE 

FEET 
5190 

ROTOR 
SPEED 

RPM 
324 

THRUST 
COEFFICIENT 

.00383 

or 
g 
ÜJ 

o £ 

a, 
| 

xu. 

U00 

poo 
j 

■p-,—•■- 

i 800 
1  ■ ■ 

.i _..- 

J7oa 
■i ■ i      ■ 

Uoo 

._L; 

■A- 

50Ö 

400 

300 

• i— 

—:iK--H 

i —I L 

MAXINftJM POWER 

LIMITED SPEED 
(REP,   FIG^2^ 

.99 MAXIMUM NAMPP 

CURVp DERIVED 
FROM: FIGURE 227 

.30 

.25 ;    J 
:   g 

.20 |   . is 

,05 i   £ 
< 

■   z 

MAXIMUM   .!■;_.. 

fcONTINUOU? 

fcOWER...}..... 

UMITBD S^EED 

RECOMMENDED 

CRUISE SPEEp 

MIO C,G.,  CURVE DERIVED 

FROM FIGURES 26  THRU 28 

20 40 60 80 100 
TRUE AIRSPEED — KNOTS 

120 140 
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40 60 80 100 
TRUE AIRSPEED-  KNOTS 

86 
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FIGURE NO,   ^1 
AUTOROT ATI ON AL DESCENT PERFORN1ANCE 

UU-lB/SilO USA S/N 63-8684 

ROTOR SPEED °  324  RPM 

GROSS ffBiKVVr^o^TH^Gfffiioo LB 

■ — -.-.--. 3000 

' 
2800 

•---"■ 

;2600 

1 2400 

 ua~ |2200 

E 
O

F 
D

E
S 

F
T

/M
IN

 

booo 

1800 

1 
!i600 

 j  !1400 

icUir 

1 
1000 

GROSS DENSITY 
WEIGHT . ALTITUDE 

SYM LBS FEET 

0 
i   • .. 

8185 5000 ■ 
0 8215 $000 
o ■ 8320 5000 
a 8440 5600 

. u  . 8450 !..  5000 . 
A 8700 5000 
0 8960 5000 
0 9250 5000 

^ 8185 JOOOO^ 
Ö 8215 10000 
6 ' 8490 loooo 
tf 8725 10000 
6 9250 10000 

.._!. 

20 

5000 FT 

^—^ .TRU§. AIRSPEED = 62.5 KNOTS i 

■AIRSPEED t'OR MINIMUM 

RATE OF DESCENT 

40      60      80 
CALIBRATED AIRSPEED- KNOTS 

100 120 

88 



!     FIGURE NO.     52 
AUTOROTATIONAL DKSCENT PERFORMANCE 

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

ROTOR SPEED » 324 RPM 

GROSS WUBnTGMDSS TiS/PffillQSSO LB 

..4... . 

Ö 

^ 
T 

3000 

2800 

•2600 
t 

2400 

2200 

2000 

1800 

11600 
i 
•1400 
i 

I1200 

1000 

SYM 
A 
O 
o 
D 

cr 
& 
cr 

GROSS 
WEIGHT 

LBS 
6348 
6377 
6382 
6548 

6200 
6350 
6350 
6375 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 
5000 
5000 

10000 
1000O 
10000 
j.0000 

TRUE AIRSPEED 

- .58.7,KNOTS 

•1— i---r  „4- 

10000 FT 

AIRSPEED FOR MINIMUM 

RATE QF DESCENT   j 

20  '  4P     60      80 
i   I CALlÖRÄTßD AIRSPEED — KNOTS 

100 120 

89 

..«Ä.. 



j PIGURBHO, UF i  I 
AUT0R0TATI0NA1 DB$CBNTiPERFORMANCE 

■ l&l-iB/54D USA 8/N163-81584 i 

..4. 

t     I SYM: 

i 0 
! p 

GROSS! 
WEIGHll 
:LBS i 
B450 ! 
9280 

 G6 i- 
STATION j 
INCHES 

131.0CMID) 
131.0(MID) 

DENSITY CALIBRATED 
ALTITUDE AIRSPEED 

FEET    KNOTS 
5000 
5000 

65 
70 

I., 
1600 

1400 

1200 

4 : ■ <y I   r ■ i \ - 

.!.-. 

t 
1 ■8450 ILBS 

-t— -J : 

lOOO"— 
290 

I  
90 

300     310    320    330 

ROTOR SPEEDS RPM 

340 350 



FIGURE NO.     $4 
SUMMARY LONGITUDINAL CONTROL GRADIENTS IN LEVEL FLIGHT 

UH-1B/540 USA S/N 63-6864 

AVG GROSS C.G. DENSITY ROTOR PLOTTED ON 
WEIGHT STATION ALTITUDE SPEED FIGURE NO. 

INCHES FEET RPM 

9245 126,3 (FWD) 5000 3124 54A 
9175 131.8 (AFT) 5000 324 54A 
8125 125.8 (FWD) 5000 324 54B 
8300 133.8 (AFT) 5000 324 54B 
6785 126.0 (FWD) 5000 324 54C 
6715 135.7 (AFT) 5000 324 54C 
6625 137.6 (AFT) 5000 324 54C 

NOTE:     CURVES DERIVED FROM  FIGURES NO.   55 THROUGH 57. 

O 

LD 

5 
>' 

-W. 

o 

z o 
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FIGURE NO. 56 
CONTROL POSITIONS IN LEVEL FLIGIT 

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

SYM 

a 

GROSS 
WEIGHT 

LBS 
8190 
8220 

CG 
, STATION 

INCHES 
126.iCFWD) 
133.6 (AFT) 

DENSITY 
ALTITUDE 

FEET 
'iooo 
5000 

ROTOR 
SPEED 
RPM 
324 
324 

£ 
o 

i b o 
; la a, 

o u 

3 8 PULL COLLECTIVE STICK TRAVEL ■ 10,4.0 INCHES 

AFT      i 

a: 

3% <   M 
Q H 
UJ   M a. en 

o 
Q. 

O H 
c: a. 

"'S 
UJ »J 

u 3 
5C ix 

fr-       2 

FULL DIRECTIONAL PEDAL TRAVEL =7.00 INCHES 

FWD 

■zr. 
O 

g    10 

in 
o n- 
^: u 
to 

to 
a 

Z 
►J O S Q 
«< M O « 
Z H es ■< 
i-t t-i a. s 

a. cfl P 

O « "U J 
Z U:z jJ 
O H-t it-4 S3 
■J H ■     B-  «.;._... 

Ö      4 

FULL LATERAL STICK TRAVEL «12,40 INCHES 

AFT X' Eo "^ if^   " rap i pa 

FWD 

10. 

8 

6 

4 

2 

et 

FULL LONGITUDINAL STICK TRAVEL »;12.roINCHES 

.1. 

20 40      60      80 
CALIBRATED AIRSPEED ~ KNOTS 

TÖ5" TIET TTo 
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CO 

5 

2 
JO 

Q to 

■I 
5 

§ I < ; 
s : 

;tO O : 

tu 

FIGUIiE NO, 5/ 
CONTROL POSITIOWS IN LEVEL FLIGHT 

UH+lß/S40 USA S/N 63-8684 

SYM 
O 
a 

GROSS 
WEIGHT 

: LBS 

9265 

CG 
STATION 
INCHES 

131.3CAFT) 

DENSITY 
ALTITUDE 

FEET 
'Sd'öö '" 
5000 

FULL COLLECTIVE STICK TRAVEL «=  10.ilO INCHES 

AFT 

6 

4 

2 

10 

8 

6 

.4 

12 

10 

FULL DIRECTIONAL PEDAL TRAVEL » 7.00 INCHES 

#= z -FWD 

^^^»^ 

AFT 

FULL. UTERAL STICK TRAVEL "  12.40 INQIES 

ROTOR 
SPEED 
RPM 
^4" 
324 

PULL LONOITUDINAL STICK TRAVEL " 12. 7.0 INCHES i. 

-f  

20 40      60      SO     10Ö 
: CALIBRATED AIRSPEED- KNOTS 

120 140 

94 
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FIGURE NO.     58 
CONTROL POSITIONS IN CLIMBING FLIGHT 

UH*lB/540 USA S/N 63-8684 

SYM *tr 
D 
A 

GROSS 
WEIGHT 

LBS 
6655 
6735 
6740 

CG 
STATION 
INCHES 

126.0CFWD) 
135.0(AFT) 
137.6(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 
5000 

ROTOR 
SPEED 
RPM 

324 
324 

10 

8 

6 

4 

8 

6 

4 

2 

10 

8 

6 

4 

10 

8 

6 

4 

2 

0 

FULL COLLECTIVE STICK TRAVEL • 1D,.4B INCHES 

AFT (137,6) 

FWD 

AFT  C135.0) 

FULL DIRECTIONAL PEDAL TRAVEL - 7.00 INCHES 

-AFT  (135,0) 

^=g=3ß=s=@« 

AFT  (137.6) 

FULL LATERAL STICK TRAVEL =  12.40  INCHES 

/- AFT  (137.6) 

-^^^-B^dJ^IL^J^^^^) 

FWD 
AFT (135.0) 

FULL LONGITUDINAL STICK TRAVEL ■ 12.70 INCHES 

FWD 

AFT(137.6) 

20 40 60 80 100 
CALIBRATED AIRSPEED ~ KNOTS 

120 140 
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FIGURE NO.'   59 
CONTROL POSITIONS IN CLIMBING  FLIGHT 

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

SYM 
IT 
a 

GROSS 
WEIGHT 

LBS 
•TOT 
8220 

CG 
STATION 
INCHES 

l26,i(FWD) 
133.6(AFT) 

DENSITY 
ALTITUDE 

FEET 
Sdoö 
5000 

ROTOR 
SPEED 
RPM 

324 

a. 10 FULL COLLECTIVE STICK TRAVEL » lO^^D INCHES 

AFT  "X   , 
G eh^ rfi—igng"8    yB - Q    ^   n-n^p. 

■FWD 

FULL DIRECTIONAL PEDAL TRAVEL »» 7.00  INCHSS 

FWD 

AFT 

FULL LATERAL STICK TRAVEL 

AFT 
^ 

&^& 

12,40   INCHES 

..'. Q    i <T|    no n >^ 

FWD 

10 

8 

6 

4 

2 

0 

FULL LONGITUDINAL STICK TRAVEL »•12.70   INCHES 

20 40  :  60   .  .80     100 
CALIBRATED AIRSPEED-^ KNOTS 

120 140 
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FIGURE NO.     60 
CONTROL POSITIONS IN CLIMBING FLIGHT 

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

SYM 

D 

GROSS 
WEIGHT 

LBS 
-TOT" 
9165 

CG 
STATION 
INQ1ES 

126.T(FWD) 
131.8(Arf) 

DENSITY 
ALTITUDE 

FEET 
Sööö  
5000 

ROTOR 
SPEED 
RPM 

"TO*" 
324 

10 
FULL COLLECTIVE STICK TRAVEL ■ 10.40 INCHES 

AFT 
g . ii %  [g)S—B 

FWD 

FULL DIRECTIONAL PEDAL TRAVEL «7.00  INCHES 

-AFT 
^=0 0      ijl ^-*—^B—B 

FWD 

FULL LATERAL STICK TRAVEL •  12.40 INCHES 

: ^^   /-FWD 

^— APT AFT 

£    10 
FULL LONGITUDINAL STICK TRAVEL «  1270'   INGIES 

~s—e 

20 40   '    '■      60 '       80 WT 
CALIBRATED AIRSPEED — KNOTS 

"rar T40 
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FIGURE NO. 61 
CONTROL POSITIONS IN AUTOROTATION 

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

GROSS CG DENSITY ROTOR 
WEIGHT STATION ALTITUDE SPEED 

SYM LBS 
6655 

INCHES 
126.0CFWD) 

FEET RPM 
Ö 5000 324 
D 6735 135.0(AFT) 5000 324 
A 676U I37.6(AFT) 5000 324 

FULL COLLECTIVE STICK TRAVEL = 10.4G INCHES 
m (-1 n Z 
> H pi. 4 t~* t—* lu f ) 

b^ i/i 
a 

W cu UJ j 
►J ►J 2 J ^ CJ :.) 
O  U z la. 
U I~I >-H 

H z 
00 

o H 

Q Ü 

8 

z; Ci u. 6 J n li w 
<   M J 
a H en 
UJ   M tu »J 
a. to -J 4 o D 3 a. z 

i—i 
LU 

Ü 2 

2 S 10 
o V" 
n O H 

H H C^ (-.'i 8 
<C   (—1 E UJ 
ci LO -j 

ss in 
J 

< 5 »j 
3 6 

u z UU 
HH n 
H 
to 

< 

4 

12 

10 
Z 

J o ^r. Q 
<   HH o cs 
z H o; < 8 ♦—4   t—« CU ;s 
P  CO 5 o tn o 
H  D. m a. 
HH T 6 U Uä CJ j 
2 U z -j 
O t-t HH n 
J H U- 

W 

Q 

4 

2 

FWD 

Q  4J 
|rffrn C^' ig 

FULL DIRECTIONAL PEDAL TRAVEL = 7.00 INCHES 
y— AFT (137.6) 

AFT (135.0) 

AFT (135.0) 
FWD 

FULL LATERAL STICK TRAVEL « 12.40 INCHES 

FWD 

AFT (135.0) 

AFT (137.6) 

FULL LONGITUDINAL STICK TRAVEL = 12,70 INCHES 

20      40      bO       80      100 
CALIBRATED AIRSPEED - KNOTS 

120 140 
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FIGURE NO.   63      ;    '    !    ' 
CONTROL  POSITIONS   IN AUTOROTATION 

U11-1B/540 USA S/N 63-8684 

M o z 
H a: 3: 

l-H   ►"! U.   O 
\-> m     Q 

o w 
a. iu <~3 

i -J ^ O D , o u z u. 
U   l-H KH 

10 

£ 

a 

GROSS CG DENSITY ROTOR 
WEIGHT STATION ALTITUDE SPEED 

SYM 
-5- 

LBS 
9185 

INCHES 
126.3(FWD) 

FEET RPM 
5000 324 

D 9165 131.8(AFT) 5000 324 

a. 
3 6 

FULL COLLECT!Vli STICK TRAVEL = IQ, 40 INCHES 

' 

4 

& 
3 

8 
o 

-JO u, 
< M 

W i-t 
S CO 

r 

h-H| z 
o _ 

0 

8 

6^ 

4 

1& 

APT 

FWD 

FULL DIRECTIONAL PEDAL TRAVEL «■  7.00 INCHES 

►J H os 

mow   ,. 
H OL li) »4 

a« öp 
u z K 

.fel _. 
■ 1 t 

FULL 

%=#=i^     JT    ' U' 

FWD 

. TIE 

6 

AFT 

LATO^AL STICK I TRAVEL 12.40 INqiES 

z 
J o 
< >-* 
Z H 

O  M 

o es a. 

a 
z 

Q I 
i 
g 
►J 
J 

12 

10 

FULL! LONGITUDINAL STICK TRAVEL; »12,70 INCHES 

20 

100 

40   '  60   I  80   ;  IpO 
CALEBRATÖD AIRSPEED ~ kNOTSi 

J.. 

120 140 



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 NO, 

>YM LBS INCHES FEET RPM 

o 6785 126.0 (FWD) 5000 324 64 C 
a 6715 135,0 (AFT) 5000 324 64 C 
o 6625 137.6 (AFT) 5000 324 64 C 
G 8125 125.8 (FWD) 5000 324 64 B 
o 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 

IS: 
cm VES DERIVED FROM FIGURES NO. 65 THROUGH 85 . 1. 

2. SHADED SYMBOLS DENOTE CLIMB. 
3. FLAGGED SYMBOLS DENOTE AUTOROTATION. 
4. LONGITUDINAL CONTROL GRADIENTS READ AT TRIM POINT 

K 

2 

H 
Z 
ttl 

O 

O 
U 

-4 
< 
2 

0.8 

0.6 

0.4 

0.2 

0 

0,8 

0,6 

0,4 

0,2 

0 

0,8 

0,6 

0,4 

0,2 

FIGURE NO, 64 A 
OVERLOAD GROSS 
WEIGHT 

AFT 

FIGURE NO. 64 B 
MAXIMUM 
GROSS 
WEIGHT 

AFT C.G, 

FWD C.G, 

FIGURE NO. 64 C 
DESIGN 
GROSS 
WEIGHT 

FWD C.G, 

20 40      60      80 

CALIBRATED AIRSPEED - KNOTS 

100 120 
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FIGURE NÜ. 65 
STATIC LONGITUDINAL STABILITY 

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

GROSS 
WEIGHT 

LBS 

CG 
STATION 
INCHES 

DENSITY 
ALTITUDE 

: FEET 

ROTOR 
SPEED 
RPM 

6655    126,0(FWD)    5000     324 

SHADED SYMBOLS DENOTE TRIM POINTS 

FULL COLLECTIVE STICK TRAVEL - 10.40 INCHES 

A A A A W A ,4 

D a D ■ Qaa 
o~s^—&&-&~e 

FULL DlRECTtONAL PfeDAL TRAVEL » 7.00 INCHES 

Q-Q-^T •JO Q IO 

FULL: LATEIRAL STICK:TRAVEL 

-  :-- i  ~4  

b D D   *    'J^S.AiAAA.J 

(^-^ 
-€r© 

12,40 INCHES !"" 

 i P a Ö ■ j g^g^XS^A" 

 r 

fe   10 

 zL1";-" 
8 

►J O S Q   ^ 
<   M   O   Ctf 
-St- ge- 3 f 
HH   hH   U.    2E       ' 

6 
O I/)        D£ 
D O to O 
H tt. tu w- 
O ^ Ö -J 4 
Z U Z -J 
Q •-• i-" 3 

tO   { 2 
(33 

 i £. 0 

_ j j ._ 

FÜLLj LONGltÜDiNAL |tlCK TRAVEL - 12.70 INCHES 

^^rfn^bU-A^ 
...... 

20       I      40 60 8b 100 
CALIBRATED AIRSPEED^ KJNOTS: 

120 
! 

140 

... i...- 
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FIGURE NO. 66  i 

STATIC LONGITUDINAL STABILITY 
LEVEL FLIGHT 

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

GROSS C.G,      DENSITY ROTOR 
WEIGHT STATION    ALTITUDE SPEED 

LBS INCHES       FEET RPM 

6735 135.0(AFT)     5000 324 

re 

M M D: z 
f-i (0 u. Q 

3 t«! S ^ o u O => 
UM »■**■ 

o.  8 

fe   8 

SHADED SYMBOLS DENOTE TRIM POINTS 
FULL COLLECTIVE STICK TRAVEL ■  ULAO XNCHKS 

a H M 
m ft w J 
o. en a «J sie 

6 

4 

tr2 

FULL: 

Br 

e-e- -e- -o 

DIRECTIONAL PEDAL TRAVEL - 7,00 INCHES 

Q-O- •: o fe Q. -Ö- 

.!     -,-. 

^   IM FULL JLATERAL.!ärT.ICK..TBAVBL - :12»40 

■■5'X 

<; I-I u- tu 
KM hi 
(U O to 
R D. tg -J 
•-3 M U p 

U SE fh  npr 

INCHES 

.-..J- 

»-4 a, ac 

Jg10rPUU, LONQITUD NALSTICKi TRAVEL -; 12. 70 INCHES 

rrQ. 

i    i    1 

■ 
;  i 

:  i  ■ 

: I-" ] ' 
i 

■ -j-- ■--- 
i i 

40      !      60 SO 100 
CALIBRATED AIRSi'BÖD r iNOTS1 
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FIGURE NO.  67 
STATIC LONGITUDINAL STABILITY 

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

iGROSS i- CG DENSITY ROTOR 
WEIGHT ' STATION ALTITUDE SPEED 

LBS     INCHES FEET i RPM 
:6740    137.6CAFT) iSOOGi 324 

; SHADED SYMBOLS DENOTE TRlM POINTS 

l i 

-65 

2v   I 
O H 

Z C2 W. 
1-J O *»r (y 
<; M     J 
a t- w 
W   H-t 11}   J 
a, co x J  o oo 

Q- Ä 5. 
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, 2o £ I ■ 

■m I-« Bkt U) —I — 
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4 

2 
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4 

•2- 

.0: 

PULL.COLLfi'CTIVE STICK TRAVEL1 = 16.40 1NCH£$ 
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FIGURE NO. ^9 
STATIC LONGITUDINAL STABILITY 

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

GROSS 
WEIGHT 

LBS 
8220 

CG 
STATION 
INCHES 

13S.6(AFT) 

DENSITY 
ALTITUDE 

mx. 
5000 

ROTOR 
SPEED 
RPM 
324 

SHADED SYMBOLS DENOTE TRIM POINTS 

z 
o 

w ^ ?=: 
> h 9 S >-< M Oi §: 

LU Q. CO 
, J O) -J 
; j ^ — J 
; O u Ö 3 
1 U M 5E Ü, 

V) 

a. 
3 

O z « J O a. 
a H CO 
W M tU 
a. U5 x o O a. z 

15 

a: 
M o H 

ij H a: u- 
«; ►-« i». m 
KOT J 
mow 
H o- W J 

u 
H 
to 

2 R 

t 

FULL COLLECTIVE STICK TRAVEL «» 10.40 INCHES 

A- 4  

B a a——a- 

A A—-A 

o—©—®—e- 
-a 

H  8 

4 

FULL DIRECTIONAL PEDAL TRAVEL »7,00 INCHES 

:  o/   e.   ta-—B~X -e—r-e-  A— ■A. .-A 

FULL LATERAL STICK TRAVEL 12.40 INCHES 

B- 

19 

8 z 
►J o ^ a 
< M O K S H p2 ■2 
l-tt-» Oi § fi 
Q CO p o w H a. u o LU 

o ^ 5 J 4 
z u z ►J 
O •-< ►-1 

►3 H e 
CO 2 

Q 
31 0 

1 B. 

FULL LONGITUDINAL STICK TRAVEL « 12.70 INCHES 

20     40      60     80     100 
CALIBRATED AIRSPEED - KNOTS ! 

120 140 
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T " T"TIGURE WTTI : " 
STATIC LONGITUDINAL STABILITY 

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

GROSS 
WEIGHT 

LBS 
9265 

CG 
STATION 
INCHES 

m.3(AFT) 

DENSITY  ROTOR 
ALTITUDE  SPEED 

FEET     RPM 
5000 324 

SHADED SYMBOLS DENOTE TRIM POINTS 

I 
z 

1     0 ^ w »i S 
> h 0 S M  M  K  g 

, m a. in 
; U       LU J 1 J ^ E -J 
O U U =) 
U i-( z d- 

a. 
3 FULL COLLECTIVE STICK TRAVEL «   loUÖ INCHES 

Q-t3—B   B  D D E3 

Q 0   ilQ O Q A!-Ar^i. AA  A   AA 

H a: 

, z P; u- 
►4 O U. U 
< t-i 3 
a t- tn 
OJ M no j 
a. w a: -J 

0 0 3 
o, z u. 

S3 

M O  t- 
U H o: u.   : 

W O Ü3 
H CL, w J   ; 

U !z U. 
l-t ►-« 
H 
to • H 

41 

•fc 5 

Z 
J O Z Q 

H PS < 
a W ; S 
p O M o H a. IU a. 
o M u -J 

tn :  

8 

6 

4 

2 

8 

6 

.. 4. 

2 

10 

8 

6 

4 

2 

FULL DIRECTIONAL PEDAL TRAVEL =7.00  INCHES 

e*-* e-©-e A' A A-AA A AA 

l   1 

FULL LATERAL STICK TRAVEL = 12.40 INCHES 
i-        I 

-■^-e-0 

FULL: LONGITUDINAL STICK TRAVEL «12.70 INCHES 

I    . :.    .1 

! I 

^A-^-AA 

20     4p      60     80     100 
i   i CALIBRATED AIRSPEED - KNOTS 

120 140 

108 
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FIGURE NO.  72 
STATIC LONGITUDINAL STABILITY 

; NiAXIMUM POWER CLIMB 
UH-IBA40 USA S/N 63-8684 

GROSS .  CG   . DENSITY ROTOR 
WEIGHT STATION ; ALTITUDE SPEED 

LBS INCHES      FEET RPM 
6655 126,0(FWD) 1ÜÜÜ" rSZT 

SHADED SYMBOLS DENOTE TRIM POINTS ; 

§  8 FULL COLLECTIVE STICK TRAVEt -' 10 A®  INCHES 

M M S 3 
H cn B. Q u o 5 ui a. in 
j jxj a: »j 
o u ö D 
U >-< Ä E 

? 

j 
►JO U. BU 

Q H W 
W M m J 
O. (O tc -J O P P a. 2: R. 

f- 
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.;g 
4:i 8 

w r S 1 

u iz (x. 

^!f 13 

.f..;.^. 

#2 

FULL DiRBCTIONAL PEDAL TRAVEL «t»00 INCHES 

_e-%^f^0 

FULL LATERAL ^TICK 

i:..!   I. .^4. 

TRAVEL * 112,49 IN^ES   ' 
.1--. 

■;-:4 
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•«■MüS 3C-t—:—Of-—i— pen K cc i   .i 
I-. PL, Ü3 tx. 
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-LO 
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XONPITUDtNAL ^Tjd TRAVEL »i i?,7Ö JNOHES 

e- -6~T I    I 
.,—i,. 
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- ~m 

- "i 

T I" 

40        i      6(5 SO 100 
| CAllJBRATED AIRSPEED ^ KNOTS! 

120 140 
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FIGURE NO. 73 
STATIC LONGITUDINAL STABILITY 
'    MAXIMUM POWER CLIMB 

UHflB/540 USA S/N 63-8684 

GROSS 
WEIGHT 
-LBS 
673S: 

CG 
STATION 
FINCHES 

13S.0(AFT), 

DENSITY 
ALTITUDE 

FEET 

ROTOR 
SPEED 
RPM 
324 

SHADED SYMBOLS DENOTE TRIM: POINTS 

z    =  8 FULL COLLECTIVE STICK TRAVEli = 10,40 INCHES 
tu >-< s: > t- o s 

oi a. Lo 

j 5^ X >J 
O U Ö 3 
U i-i z u- 

H i-i      2: 
I 

g ' 
—J § £ w 
Q H Ü3 
tU t-i W iJ 

o u p 

-f4 Ss 

o——e—*- -© 

.1_.. 

FULL! DIRECTIONAL PEDAL TRAVEL « 7.00 JNCHES 

f—- & ■ & 

.     ; U.Z K 
MIM 

!3    2 

FULL IATÖRAL ätiCKi TRAVfeL""»[l24 40~ INdlES 

i        i        i    :    ;    ■ T   •   i   •     i    :    ! 

r--2  r 

It- ie 

-  8 

6 O tO;      S 
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:.l.:. 

-g- 

FULL LWITÜbfNAL 

• )■ 

TRAVEL - 12.70 INCHES   i 

.t._ 

-t- 

-_i_;i„„|„ ~r 

20 4D      60     80     100 
CALIBRATED AlkSPEED— KNOTS! 

Ij20 140 
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"'\    ' f ~T -FIpURE NO, »^ r   |   i 
j jSTATiC LONGITUDINAIi STA^IHTV 
p ;   iMAXI^lUM POWER jCLIMi 
| ! UH^lB/540 USA S/N 63-^684 ■ 

SHADED JSYMBOLS DENOTE TRIM POINT 

GROSS   i- --GI; r I   DENSltY  ^JTOR 
WßIGHt   1 STATION i  ALTITUDE  SPEED 

_L£SJ   :.  I, Mm \.~1-.JMÜ  iRPM 

;T- 
i ■ 

n 

16760 |        l37l46(AFT)j 

1_.;..J....L.:.L;. j^.:....i 
5000 j 324 

■-fii- 
3 

.g.h-S-S..-!- M M  E 2t 
t- W p Q 
ta CL tn 
>a x S >J o u 
p- y y e 

I« 

8 

6 

4 

:2 

T8- 

r6 

FULL COLLECTIVE STICK TRAVELJ « ip*W tN 

i    ■:.' 

FULL 

,1 
-■-[. 

i 
..i 

i 

RECT DIRECTIOKIAL P^DAL ITRAVI^L « 7«00 INCHES   I 
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FIGURE Iroi   t'S 
STATIC LONGITUPINAI^ STAIJILITy 

MAXIMUM PDWBR'CL1M6 
UH41B/S40 USA S/N 63-8684 

WEIGHT 
-  CG 
STATION 
INCHES 

126.1CHWD) 

z ^ 8 o s 
m M o Z 
> Hi« g »-11-1x1.0 

bow 
6 

tU CL,   tU  »J 
<~i     z: -> . .^i.iiA.O.p  . 4 0 0 ;z E 
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I "hJ" 
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2 
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ia 
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U
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O
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E
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0 ic G i-3- ■- 4 
z u z t£ 
5 ►-• t-i p 
►JE-:     EI 

"    -W - —f— r 2 

SHADED SYMBOLS DENOTE jTRIM POINTS 

FULL COLLECTIVE STICK TRAVEL «10.40 tNCHEfc 
i ! 

G' 0 ' • : O ' Q 

FULL DIRECTIONAL PEDAL TRAVEL »7.00 INCHE$ 
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i :Fr};uRE m. ü 
STATIC  LONGITUDINAL STAkLIT^f 
j- : iMAXlHUM POWER ;CLW j 

UH41B/540 USA S/N 63-^684 , 

CG '•  DENSITY  ROTOR 
STATION i  AtTITUßE ; SPEEq 
INCHES ;   iFEETl   ! RPM 

GROSS 
WEIGHT 

LBS 
8220    ISS^fAFT);   !50ÖÖ|    324 

1   SHADED SYMBOLS •DEJ<}OTEimtM[i}OIN<rS: 

n  

(U o s 5- >-i o 3 
•-I H C£ &* 
t- M P- O 
U W Q 
WOW 
ij CU  HJ ~4 

O b«! U 3 
U U K B-    i 

t-« 

Ö I-:-2 

FULL: COLLECTI^ STICK TRAVEL • 1Q,4Ö  ÖICHEJS 

  .      ... .-,... -Q^—O i     i #i       iQ'   "iQ 

w ■ 

OH «■■:■- 

Q  ÖS 
HS...... ü-jg: 

1» 

mm 

& 
*# 

§iif 

— (--• 

±4 

-14 

iö 

FULL D^RElCTiä^AL P'iDAL JTRAV^L «'7,0 ;   J 1 

FULL 

-(5^eR^Hr 

LATEiRAL STICK 

FULL ÄmWN'Apifp 

TRAVEL"-i2~4"(I INQIB^ 

TRA\BLi 

e^ 

-i_., 

€r 

e- 

XZJI yi^ajEpi 

-rrr 

Ji 
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! I     FIGURE NO.    \ 77    i 
[STATIC LONGITUDINAli STABILITY 

'  ;    'MAXlflUM POWERlCLlMp 
UH+lB/5jtO USA S/N 63-8684 i 

i... 

T" 

GROSS   \      CQ DENSITY  ROTOR 
WEIGHT    STATION    ALTITUDE  SPEED 

; LBS |     INCHES      FEET    RPM 
9185!126,3(FWD)    5000    324 
i ; 

"'\ SHADED SYMBOLS DENOTE TRIM POINTS ■ 

=3 FULL! COLl^GTIVB STICK TRAVEL » 10-40 INCHES 

 :Q  !0., Q gQ . Q j 0. i 

114 
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1 

FlbüftEiNO,  $ö 
ISTATIC LöKGITUDIN4 StAÖILIThr !    | 

I •  AtrrORpTATioN • • i      i   : - f- 
UHt.lB/540 U^A S/N Ä3-p684 i 

;   ;. „. I .,,1 
^ROSö i     eb     j -. DENSITY - teoroF, 

WEIGHt i STATION !      AiTITUOB:   JS'/EEE 
LBS :.INCHES !       JFEET;   ;   ' RPM 

^7351 P5.0J(AFT)' ■SOOOi 

z 
o 

EU ** 
>.h 

BJä in 3.. tu.-J ..: J « S -J i 
o u D p 

-   ;        i   SHADED $YMBOtS DBNOTB TRIM; POINTS; 
.:...!.:. i   ;   i   .. i   ..  .       ;       i      I ; .. 

i-ULLi CÖLijECTiVE StlCk TRAVEL *  UMÖ iSÖffi^" 

l     ;     I 

t 
et H tn . 

...—*-Hy 

l 
püitj D1J^IöI|äL ppArjrRÄvfLl^ 

■te 

rö?tNqHE&  ; 
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L.I.I 

____L::^„ 
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P£!eawfnHf^fBpj8jB?n^^ TTT-T-V^TTT' T.'^V- ■!■'vn;>: 

FULLCÖLLfeCrtVEStlCK TRAVEL « 1Q,4'0  INCHMS 

"~ i     Pi(iURE WO, 'Jl     J 
STATIC LOHCITl^rNAL STA$IlITy 

;    :    •AiiTOROfTATIQN       ! 
UH41Ü/540 USA S/N 63-$684  I 
;     i     :     ; i i     ■     T     ■     I 

.. 

:!■:■■   ^ 1 :- !       i       ; ' ;■ I       | 
--jSRÖS^^f—M-Gf-i- DENSITY ROTOR 
W^HSHIf !  STATION j ALTITUDE SPEED 

I LBS!    :    j     INCHES !        IPEETj ; RPM I 
mO]        iS7-.6CAPT)i        iSOOO! l324i 

SH^DBIJ SYMBOLS DENOTE TRIM!POINTS 

tWfVVM "-'^O - —t- 

;s 

^ 
dtrn'M ;: ' 
W M ;tt3 i-J 

M J 

4i„. 

g 
S--^ 

i;;« 
•q- 

FULL! DJRECTIONÄL P|ÖÄL TRAVEL 'm 7.00  iNCHES 

m-. ;:0 ?  

POLL LONGpruoiNAL ^rrcK 

^e- -Ö 

"-r-t-: 

TRAVBL « 12,40 INOiBS 

TRAVEL »12.70 iNCKEfc 

CAtiaSATÖD ÄIltSPEBb —KNOTS 
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■i 1- 

1     FIGURE iwÖ,   ^2^    I 
STATtC LONGITUDINAL STABILITY 
 !"    AÜtÖROfrATIöN I        | 
UHUB/540 USA S/H 63-^684  j 

ßROSS 
WfelGHTj 

i LBS ! 

CG DENSlfY      POTOR 
STAtlON i    : ALTITUDE      BPEEtj 

INCHES i    :    JFEETi : RPM '• 
8190 ! 12e,l^FWD) 15000! 324 

■   SIIADED $YMBOLS DENOTE itRIM! POINJTS- 

Z ! 3> 
w2te     i 
5 HO st\ 

o u u p   I 
U M Ä 5- H M •   z 
 to 

I 

FULL; COLLECTIVE STICK TRAVEL « lÜt4Ü UcHB$ 

-, — - 

n a 
.    .. .. 

0     G ö'      -|g: -^ 

ALL! DiRECTioNAL PEDAL irRAvöL - 7.00 YNCHEIS 

119 
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UH-HB/S4Ö USA S/U  63-8684 

CG      DENSITY  ROTOf^ 
STATION   AI+TITUDE  SPEED 
INCHES    IFEET     RPM 

■*■ ■ a 6 
O : 

4 
tSag : 
W  O. LO 

2 j ^ a: ~J 
O U D 3    : u •-< z a.   ; 

ü 

GROSS 
WEIGHT 

LBS 
9185    126.3(FWD)    5000    324 

SHADED SYMBOLS DENOTE TRIM; POINTS 
;     t !     i    : 

FULL COLLECTIVE STICK TRAVEL - IQ.40 JNCHES 

-: : ts   8 

S^  i      6 
Q H m 
IU M UJ ~3 

^gGBt   : 4 

—••! ä- -2 

FULL 

0^^ 
jt-ei4-e-ö 

DIRECTIONAL PßDAL TRAVEL »7.00 INCHES 

-i i. 

<f HH (i. m 
(XV).     >J 
ttl O OT 
H O. tu «3 

* 

Ö^S 

10 

•8 

6-j 

.---•wir 

1 

fr;      4 

FULL' LATEIRAL STlCKjTRÄVBL» '12.40 INCHES 

|...« 

£.|ta u. 

Alu—-^—- 

10 

FULL' LONqitUD^NAL STICKi TRAVEL »'12.70 INCHES 

.1.. 

T 

20 4Ö 60 80 
!CALIBRATED AIRSPEEÖ 

icio 
KlNOTSi 

"i5o' Tio 

121 

iärtiSiUn^-^J; ^ iOWti-Wt".'-*.. iÜHttfittittri tvti.'iü^^^'^flirfiyiütf f"8 ^^^l^^^.^i-^- >^^ .^-^.^^.U-^^^w^W. iiUii^J^MiiolA^i^^i^^c^A. 



i    s 0 
'm M 2 
:> H S 2-. !M M Q   ;¥ 

iU a. co 

.O U Ö =3 lu »H 35 a. 

tu 
3 

5 

J 0 «.■ 

Q H CO 
ta M ea 

2 
»a 

z 

<i t-i ti. 
cc co 

u z 
H . 
1« : 

Ü 

u 
2 

tu, 

I s 

Z 1 
JOS 
< ►-* 3 
|Z H « 
Q CO 
[3 O W 

5 u ? O ►*' f-1 

CO 

a 
tt. 

STATTC LUNblTUUiNVa STABILITY 
AUTOROTATION 

U1I-1B/540 USA S/N 63-8684 

GROSS 
WEIGHT 

LBS 
9165 

CG 
STATION 
INCHES 

131.8(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 

ROTOR 
SPEED 
RPM 
324 

SHADED SYMBOLS DENOTE TRIM POINTS 

FULL COLLECTIVE STICK TRAVEL - l'(Mö INCHES 

8 

6 

4 

2 

10 

FULL DIRECTIONAL PEDAL TRAVEL 

©^ f&—&" 

7.00 INCHES 

-e—0 

8 

6 

4 

12 

10 

8 

FULL LATERAL STICK TRAVEL 

FULL LONGITUDINAL STICK TRAVEL «12.70 INCHES 

20 40 60 80 100 
CALIBRATED AIRSPEED -KNOTS 

120 140 

122 
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STATIC   LATHRAL-DIKEÜTIUN/Ui öTAöiLUI   ÖUMWVKX 
UH-1B/540  USA S/N 63-8684 

AVG GROSS CG. DENSITY ROTOR 
WEIGHT STATION ALTITUDE SPEED 

SYM LBS INCHES 

126.0(FKD) 

FEET 

5000 

RPM 

0 6785 324 
D 6715 135.0(AFT) 5000 324 
A 6625 137.6CAFT) 5000 324 

3 

Li. 

w 

u 

10. 

I 

li 
; O. 

NOTES: 
1. CURVES DERIVED FROM FIGURES NO. «9 

THROUGH   aiU 98 AND  101 
2. SHADED SYMBOLS DENOTE CUMB 
3. FLAGGED SYMBOLS DENOTE AUTOROTATION 

♦0.50 

.  D.00 
• CO 

zw-O.SO 

AFT(137. 

SEW < 

-0,05 
u 

■o a (So. IS 
z w 

FT  (137.6) 
AFT (13$,0) 

 t 

g^jövOOj 

CALIBRATED AIRSPEED 

80 ISO" 
KNOTS i 
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^    Ö Ur'U'lrtK I 

UH-15/540 USA S/N 63-8684 

SYM 

o 
D 

AVG GROSS 
WEIGHT 
IBS 

8125 
8300 

CG. 
STATION 
INCHES 

125.8(FWD) 
133.8(AFT) 

DENSITY 
ALTITUDE 

FEET 

5000 
5000 

ROTOR 
SPEED 
RPM 

324 
324 

NOTES: 
1. CURVES DERIVED FROM FIGURES NO. 92 

THROUGH 94-i  99, AND 102 
2. SHADED SYMBOLS DENOTE CLIMB 
3. FLAGGED SYMBOLS DENOTE AUTOROTATION 
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— AFT C.G. 
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FIGURH NO. 88 
STATIC UTERAL-DIRECTIONAL STABILITY SUMMARY 

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

AVG GROSS 
WEIGHT 

SYM    LBS 

O 
D 

9245 
9175 

C,G. 
STATION 
INCHES 

126.3f.FWD) 
1S1.8(AFT) 

DENSITY 
AUITUDE 

FEET 

5000 
5000 

ROTOR 
SPEED 
RPM 

324 
324 

NOTES! 
1, CURVBr? DERIVED FROM FIGURES NO. 95 

TUROUGH »74 100 AND 103 
2, SliADED SYMBOLS DENOTE CLIMB 
3, FLiÜGED SYMBOLS DENOTE AUTOROTATJON i 
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FIGURE NO.    89 
STATIC UTERAL-DIRECTIONAL STABILITY 

LEVEL FLIGHT 
Uil-lB/540 "JSA S/N 63-8684 

SYM 
"o 
□ 
A 

GROSS 
WEIGHT 

6715 
6625 

• CG 
STATION 
INCHES ! 

135.0(AFT) 
137.6(AFT) 

DENSITY 
ALTITUDE 

FEET 

5000 
5000' 

ROTOR- CALIBRATED 
SPEED, AIRSPEED 
RPM KNOTS 

"i^r IT 
324 I 35 
324 35 

SHADED SYMBOLS DENOTE TRIM POINT 
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FULL LONGITUDINAL STICK TRAVEL •  12.70 INCHES 
GTG  

Ak C.:<3. <13?.6)    —'^ 

Q>  a ■□—s—Q 

AFT CG.   (135.0) 

PULL LATERAL SiriCK ^TRAVEL * ^2.40 INCITES 

Q&tifete^e4Mfo 

PULL 

: 
60 
LT 

1—:...-J 1 

T^r...,]..-"-. 
z-4FT'CiGJ (13?.0) 

AFT C.G.   (137.6) 

^^^IA :. „ i 
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FIGURE N0„ 90 
STATIC LATERAL-DIRECTIONAL STABILITY 

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

.sm 

< 

o 
D 

FULL 

GROSS CG DENSITY ROTOR: CALIBRATED 
WEIGHT STATION ALTITUDE SPEED: AIRSPEED 

; im. ■ 3(NCHfi5_ 
126.(1)(PWÜ) 
135.C)(AFTS 

;FRET; RPM : KNOTS 
678S 5000 :324 i 96 
6715 5000; 324 99 
6625 137.6IAFT) 5000 324 99 

SHADED SYMBOLS DENOTE TRIM POIWT 
LONGITUDINAL STICKTRAVEL -  12.VÖ  INQIES 

127 



T 
■ t 

 i-^ 

SYMl 

cH  
P   i ■   : 

: •■livßt- ■|^QfT--:;:;- ":-;;--t---;--- 
UH^Ö/5|G -USA. S/N 63"^* i 

rj-r4~r-:|--: ^rri^- 
i GR0S|5   -   I      G€-~ j        riBNSI^      jlOTOfij   CALIBHA1)^©- 

STAtlON       iAijTITUOE      iiPBEÖ      AIRSPEED: WElOHfr 

i 67851    i 
| 67151    l 

»i 6- 105 

SHADED 

INÜIB5 Efifil 
12^.^(PWD) SÜ0O 
ISSJCAFTp   ; : :S()Öb 
I37;KÄFTT    "5ÖÖÖ 

SYMBOL DBNOTfi TRIM iP<3il«T9; 

 ^EEaJ 
i S24. i 

i'   $U j 

m 
PEED : 

117  , m 
TZTT 

h* itti XMM~ 

ftif-i1-^---■'■-'--•- '-rv-tf?^v''-'iriitti-',iT,iriffll8iiiiilte'ilri^ ..■..■ ^ 



~r~ 

iYM 
O 
D 

!    FIGURE NO.   92 
STATIC LATERAt-DIRECTIONAL STASIJJTY ! 

LßVEL    FLiaiT     ! 
1   UH^1B/S4Q USA S/N 63-8684  ; 

_„-T. 

GilOSjS 
<<E1GH,T 

LBS 

• CG    ■ DENSITY ROTOR; CALIBRATED ; 
STATION i  ALTITUDE  SPEED  AIRSPEED 
INCHES 

: 8I2S:   ,12S,8CPWD) 
:830d   ;i33.$CAFT) 

FEET 
5000 
5000 

iRPM 
i324 
i324 

SHADED ;SYMB(pLS DENOTE TRIM POINTS 

KNOT$ 
37   ; 
37 

fc   10 FULL.LONGITUDINAL STICK!TRAVEL -  12.70 INqiES 

-0-' 



rrrr,:;: I.;:::. If 

ÜHnlB/'^O USA S/N M-MM Mm 
::;:!::: 

::■ I:- 

r-S irrrut^ 

-t— 

8YM 

■mm-\ 

i i 
i 

HiGHfT i ...   STAtlQN 
LBS!   i      mams 

8125 
mo 

SHMIED 

IMEfD&lPOfipK 

(25,$. :FWD) 

SYMBOLS: DBNOT^ TRI^ POINTS 

:.G(P^    | •-^  PENSI*Y ; • kOTORi- €AliIBRATED 
AijTITUpE i.   SPEED 

5000 j 1324 
1324 

AIRSPEED 
KNOTS 

,    '92   I 
: 'i 92 ! 
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I STATIC LATERAt-DIRßCTiqNAL STABILITY j 
I  LEUBL FLIQJT 

j    UHflB/540 USA S/N 63^8684 

SYM 

D 

: GROSS . ;    . CG   •   ■;        DENSITY ROTOR CALIBRATED 
HEIGHT |  STATION ; ALTITUDE      SPEED      AIRSPEED 

LBS               INCHES FEETi         : RPM             KNOTS 
8l2S I2S.8CFWD) rSöücT 

5000 
^5T 

324 

M i-t Si, _ 
D W i   a: go 

8300        135V8|[AFT3; 

SUADHD ■SYMBOLS DENOTE TRIM POINTS 

8    FULL; LONGITUDINAL STICK; TRAVEL »  12.70 INCHES 

FWD C.G.  ' 

TIT 
113 

^-to. 



1    FIGURE NO.   95     i 
I STATJIC LÄTERAt-DlRECTIONAI. $TABItITY I 

iivBL PLIGllT 
UHtlB/SfJO US^ S/N 63-8684 

•t • 
I : 

.     i 

^ h-H---f 
■- 1..,.:■.  pROSa i.      CG DF.NSITY ROTOR    CAIJERATED 

;       WEIGHT i  STATION ALTITUDE SPEED      AIRSPEED 
iSYM ' l LBS !     INQIBS 1FEET RPM KNOTS 
rö~!       SI^Ti       126.3(FWD)'       ^ÜÜT "HT 
•  0    J 9175 i 131»8(AFT3l |500OJ i 324 

SHADED SYMBOLS DENOTE TRIM POINTS 

o to ;   a 
P a, w £   i 
G Ui «^   i 
z u Ö -J 
SiH EC 3 

H M ti. O 

a- 

10 

8 

FULL; LONGITUDINAL STICK: TRAVEL »12.70  INCflES 

37" 
37 

132 



FJGURE NO.  96 
STATIC LATERAL-DIRECTIONAL STABILITY 

UiVEL FLlQIT ;    I 
111*18/540 USA S/ff 63-B684 

SYM 
O ; □ 

GROSS 
WEIGHT 

LBS 
9245 
9175 

;..       CG  
STATION 

INCHES 
126,3(FWD) 
131.8:(AFT) 

DENSm      ROTOR CALIBRATEü 
ALTITUDE      ISPEED    AIRSPEED 

FEET 

5000; 

RPM 

324 

KNOTS 

88 

SHADBD SYMBOLS DENOTE TRIM POINTS 

TRAVEL P 12.70 INCiiES 
iFWD t,G,  \ 
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FIGURE NO.  $7      I 
STATIC UTERAL-DIRECTIONAL STABILITY 

LEVEL FLIGHT   
UH^lB/540 USA S/N 63-8684 

GROSS 
WEIGHT 

LBS 

CG 
STATION 

INCHES 

DENSITY       ROTOR CALIBRATED 
ALTITUDE      SPEED    AIRSPEED 

;FEET RPM KNOTS 
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"FIGURE Wr^ä 
' CTAT^T^1    T ÄTnDA I  . nTDßrTTAXIM     OTAT3TT TTV 

!■-•■•■-•■    MAXIMUM POWER iCLIMB 
I    UH41B/540 USA S/^ 63-8684  i 

iGROSS CO        : DENSltY ROTOR    CALIBRATED 
WEIGifT       '. STATION ALTITUDE SPEED,      AIRSPEED 

LBS               INCHES            :FEET RPM 
|26.0fFWD) '5000 324 
135.0(AFT) 
137,6CAFT) 

5000 
5000 

324 
324 

SHADED SYMBOLS DENOTE TRIM POINTS 
FULL LONGITUDINAL STICK TRAVEL =12.70  INCHES 

KNOTS 
52 

: 52 
52 

FWD C«G. 

AFT C.G.   (135.0) 

+-—i-— 

*   iD FULLILATEJlAL 4TICK;TRAVEL » il2.4q INCHES    j 
j H K £   ; 

43a o «J 
H cu m ^4 

-•^-i ä 

8 

6 

;.4-l 

^ ^ 

-& 

pAFTjC.jy (ISSljO) 

AifT:c,f.:r(i|n^) 

FÖL'ti DIRE'CTKJHAt P$DAL jTRAVEiL rtTHTtNCHElST 

135 
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FIGURE NO, 99 
STATIC LATERAI-DIRECTIONAL STABILITY 

MAXIMUM POWER CLIMB 
: UH^iB/540 USA S/N 63-8684 

SYM 

GROSS 
WEIGHT 

LBS 

GG 
STATION 
INCHES 

DENSITY  ROTOR CALIBRATED 
ALTITUDE  SPEED  AIRSPEED 
FEET     RPM     KNOTS 

O 
D 

8125 
. 8300 

5000 
5000 

324 
324 

-J O S Q ■<«:»-« o 2 
Z. H pi < 
M >-( IL, S 

H cu U5 £ 
•fc-t ■ U] o us S J 
z u D jd 
H H- O. Q 

125.8(FWü) 
133.8 (AFT) 

SHADED SYMBOLS DENOTE TRIM POINTS 

LONGITUDINAL STICK TRAVEL » 12.7Q INCIJES 

57 
57 

w s a. 
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 ; '•Si 
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as o w H a; ua -J 

 UJ :   (*i ..a 
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z a: E 

Q H oi 
W 11 UJ J 
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-. • cw z u. 
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4 

Ü 

FULL DIRECTIONAL PEDAL TRAVEL •»  7.00  INQiES 

APT C.G. 

60 
LT 

40     20      Q      20 
ANGLE OF SIDESLIP~ DEGREES 

40 60 
RT 
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'T "FIGURE NoF loo "r        " ! 
STATIC LATERAL-DIRECTIONAL STABIMTY : 

(MAXIMUM POWER CLIMB        j    •    , 
UHrlB/540 USA S/^ 63-^684 ! 

GROSS       ;       CG        :        DENSITY      ROTOR    CALIBRA^IiD . i. 
WEIGljT      j  STATION,      ALTITUDE      SPEEO     AIRSPEED 

SYM LBS INDIES FEET RPM i ' KNOTi> nw."": o 
□ 

"924? i26.3(FWD) 
9175        131.8( AFT): 

'5000 
5000 324 

57 
57 i 

SHADED SYMBOLS DENOTE TRIM POINTS   I 
—i -i. T 

^^gg 
PULL; LONqiTUD^NAL STILT. TRAVEL » li.70 INCHES | i J. 

137 
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FIGURE NO,  l6l 
STATIC LATERAL-DIRECTIONAL STABILITY 

■■      [      AUTOROTATION 
UH-lB/540 USA S/N 63-8684  ; 

SYM 

D 
A 

GROSS       :■    Cd DENSITY      ROTOR    CALIBRATED 
WEIGHT       i STATION        ALTITUDE.     SPEED      AIRSPEED 

LBS INCHES FEET RPM 
678S !l26,0CFWD) S000 
6715 :135.ÖCAFT) 5000 
662S 137,(&(AFT) 5000 

324 
'24 
:?24 

KNOTS 
60 

! 60 
i 60 
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L5Y ; 
S¥M 

FlfiORB pi 1J03: 'it   ! 
STA^IC: L^TERA^-DIRBetlONAi, STABltlTY i 
-i   ;   j - rA^TOROirATIClN   : :  ~H 

':   W^1B/S4Q USA S/N 6S-$684 

GROS^       i    i C<S        j      JJENSIT* ■   ^OTORi   aiilBRAtlD    I 
HEIGHT STAtlQN j    iAliritUbE :   $PBBl>;     AIRSPEED; 

pi 

140 
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^^r^^-^.-^ VTH'^VT^WW* ffwr/" '*I^J^^W^ W* 

T  FIGURE NO»  IÖ4   !     ';"" 
i    ;    : STATIC LATERAL-DIRECTIONAL STABILITY ; 

i ; : AUTOROTATION       ; 
| i    UH.1B/540 USA S/N 63-8684 i 

SYM 
O 
D 

GROSS 
WEIGHT 

LBS 
924S 126.3(FWD) 
9175 131.8(AFT) 

CG DENSITY      ROTOR CALIBRATBD 
STATION        ALTITUDE      SPEED    AIRSPEED 

INCHES FEET RPM KNOTS 
5000 
5000 

324 
324 

60 
60 

z a, 
J o ?: a < 
< ^ Q oi 
2 H IS -2 
i-t »-< U. 5: 

=) o o 
E- DH co tu 
i-i m 
o ^ S -J 
z U D .J 
3t-< Z =! 

H M U. Q 
w at S 

ffl z 

s 
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5 

l-l ttl es 

O b   ^ 
CL w -J 

m Ö 3 u K u. 

5— 

10 

8 

6 

4 

20 

10 

0 

10 

20 

10 

8 

SHADED SYMBOLS DENOTE TRIM POINTS 

FULL LONGITUDINAL STICK TRAVEL ■  12.70 INCHES 

'^^^^e-^^re^-^^^s^ 
>—FWD CG. 

AFT C.G. 

FWD C.G, 

AFT C.G. 

.. .. 

I      :■ 

Mi Jg- 

I ::• 

-—-—-U- 4- |--: -t- L . 1 i 
FULLi LATERAL $TICK;TRAVfeL «  12a4Ö INCHES    ! 

FÜLiü DIJiÖCf 1ÖÜÄL PfeOAL TRAVEL »t.ÖÖ INCHES 

■ml ttjft^tt Um ÜMi nr r r H^M IJtiiMfti—■■■•"  - '■ — 
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1 FIGURE NO.. 105 
CONTROIi PDSITtONS JN SIDEWARD FLIGHT 

UHtlB/540 USA S/N 63-8604 
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FIGURE NO.    106 
CONTROL POSITIONS IN REARWARD FLIGHT 

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

GROSS 
WEIGHT 

LBS 

8140 

CG. 
STATION 
INCHES 

125.8 

DENSITY 
ALTITUDE 

FEET 

2080 

ROTOR 
SPEED 
RPM 

324 

S;  0 ,FULL COLLECTIVE STICK TRAVEL » 10.40 INCHES 

•4 

DJ 

10 

fc     2 

i    0* 

FULL LATERAL STICK TRAVEL »12.40  INCHES 

d': 

I *i3<4._.   
I «C O' ■    ■   "* 
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, P Oi«    Si 
I  t-l l-< 05      O; 

SSI 
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FULL DIRECTIONAL PEDAL TRAVEL »  7.00  INCHES 

2 

|    14 

12 

10 

PULV UÄKSITUDXNAL STJCK TRAVEL - 12v70 INCHES 

imittiiinwuiiimadi 
 J    0^©^ 

% 

;    40   . 
1 REARWARD ! 

30 ir 40 
FORWARD 

CALIBFCROS^ AIRSPEED - KNOTS 
•  i  ■ !     • : i     !     i 
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FIGURE NO.   107 
REACTION TO AN AFT LONGITUDD 

LEVEL FLIGHT 

UH-IB/5I4O USA S/N 63-8^ 

G.G.  STATION 
INCHES 

126ol(FWD) 

GROSS WEIGHT 
LOS 
55ÖÖ 

DENSITY ALTITUDE 
FEET  
^500 
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FIGURE NO.   107 
ICTION TC AN AFT LONGITUDINAL PULSE 

LEVEL FLIGHT 

UH-lB/5LiO USA S/N 63-868I4 

DENSITY ALTITUDE 
FEET 
^050 

ROTOR SPEED 
RPM 
32^ 

CALIBRATED AIRSPEED 
 KNOTS 

93 

ROLL 

-YAW 

6 7 

TIME  -  SECONDS 

10 11 12 13 

PITCH 
•ROLL 
■YAW 144 

IR't». 
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FIGURE NC 
REACTION TO AN MFT I 

LEVEL FI 
UH-1B/540 USA 

< 
z      z a 
>-< :* o to u 
a u •-« uJ s J < 
p «-i H X o .J » 
F H «-• u a: 3 a: 
« (/j vp z u. u. o O »-• 

S. 

C.G.  STATION 
INCHES 

137.7(AFT) 
4 —r 

GROSS WEIGHT 
LBS 
6465 

DENSITY Al 
FEE1 
500C 
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FIGURE NO.   108 
REACTION TO AN AFT LONGITUDINAL PULSE 

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

1 WEIGHT 
jBS  
465 

DENSITY ALTITUDE 
FEET 
5000 

ROTOR SPEED 
RPM 
324 

CALIBRATED 
AIRSPEED 

KNOTS 
118 

PITCH 
-ROLL 
.YAW 

4 S 

TIME  -  SECONDS 
14: 
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._ ■ ■—•"--■^ i-Mttrirrt 



/ 

FIGURE NO. 
REACTION TO AN AFT  LO 

MAXIMUM P0WE 
U11-1B/540  USA S 

C.G.   STATION GROSS 
INCHES WEIGHT 
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< 
2 ^   8-1 
HJ           z 

7  - 

6 - / 

^ 

L- 
Q :»: C    w 

u to to   zrf P zr 
r "> 

2;            o       !5U'   ^   "■ 
o      a. g   5- 

z 
1  o 1.2 -, 

(J   W  (-       m 
1.0   - 

^—«^ __—  '^— • u <   - 
U U Di     u 

<  M 0*8- 

0.^16-, 
A^ 

^^PI rcH 
^ ^ ,„ f\ u tj 12 - / V. \ 

w K / \ 
Z                     W5 
O        J        ^ 8 - / \r-x o: M      J      u / V\ — * 

< H        O  S  W 
J «f      o: < to 
3   K  Z      ->>  -^ 5. 4- 

^   r%^^\ f\ *\  ^^^^^^^^w» J-\ > cz\y 
O UJ i-t x        to t: 5 o - fc^^W1^« \/Vr^^\/sys^ <7   \ JT^ \ 
z J     u a w 
3 W       H z w ^        4- 

X/               > \     / \ 
u      I-H 3 D; V 
u      a.      u ^ 
<                        UJ 8 " I            /\ a 

z (- 12 - 
o W ,- v/ 

a. 
a J 16—' PITC fI -\ 

,' 

fe8" KlO-i ^s z^-^^ -cv>^~~R0 

u, o      u             4  . 4 - yS ^■^v- 
o as s w        n: ^ J   ^ 5 - /^ ̂ ^/^ N^^. 

< w        u _ 
W     ->- \           H  0  - 
HSU                >-H 

ä o- 
a: 

?   0 - Vj^,-; 
> ~^              V^ 

g^^S        ^ 4 - 
& 

5   " 
öioJ YAW ̂ ^ y 

S                 §8J ROLL-/ 

o o      w 5    :r: ^ 
[    S81 
j   4- 

£12 n 
6 - ^^d 

DJ s w S     U  n 1°- 5  n J ^^-^"^ i <    u -1 

 ^r— 
Z (J u? IU Ä             4 4- 

äsJ 
6 - 

Ü12J 
Y AW  —/ 

J 



H8- «10 
L 4^ 
Ö   0- 

^4J 
5 

§   0 
>- 

5 
Ö10 

S81 £12 
^   4- 
|0- 

4- 

6 
5   0 
^    6 

08 H12 

FIGURE NO. 109 
REACTION TO AN AFT LONGITUDINAL PULSE 

MAXIMUM POWER CLIMB 
U11-1B/540 USA S/N 63-8684 

C.G. STATION     GROSS      DENSITY 
INCHES        WEIGHT     ALTITUDE 

LBS       E£JiI 

ROTOR 
SPEED 

CALIBRATED 
AIRSPEED 

KNOTS 

3 4 

TIME - SECONDS 
146 

«war' 
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CG. STATION 
INCHES 

FIGURE NO. 110 
REACTION TO A LEFT PEDAL PULSE 

MAXIMUM POWER CLIMB 
UH-1B/540 USA S/N 63-8684 

GROSS WEIGHT     DENSITY ALTITUDE     RQ 
LBS FEET 

135.0(AFT) 
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FIGURE NO. 110 
REACTION TO A LEFT PEDAL PULSE 

MAXIMUM POWER CLIMB 
UH-1B/540 USA S/N 63-8684 

GROSS WEIGHT 
LBS 

DENSITY ALTITUDE 
FEET 

ROTOR SPEED 
RPM 

CALIBRATED 
AIRSPEED 

KNOTS 

- PITCH 
- ROLL 
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IIGURE NO.    Ul 
REACTION TO A THROTTLE CHOP 

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

GROSS WEIGHT    DENSITY ALTITUDE 
LBS FEET  
8500 4630 

FL1UHT IDLE" 

CALIBRATED 
AIRSPEED 

KNOTS 
133 
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IGURE NO. Ill 
N TO A THROTTLE CHOP 
LEVEL FLIGHT 
540 USA S/N 63-8684 
SIGHT    DENSITY ALTITUDE 

CALIBRATED 
AIRSPEED 

KNOTS 

PITCH 
ROLL 
YAW 

LONG. STICK 
LAT. STICK 
PEDAL 

- 
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FIGURE NO, 112 
LONGITUDINAL CONTROL SENSITIVITY SUMMARY 

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

GROSS CG. DENSITY ROTOR 
WEIGHT STATION ALTITUDE SPEED PLOTTED ON 

SYM           LBS INCHES FEET RPM FIGURE NO. 

O            6825 126.1(FWD) 5000 324 112A 
□            6715 135.0(AFT) 5000 324 112 A 
0            6465 137.7(AFT) 5000 324 112A 

;  ß            7800 12S.5(FWD) 2120 324 112 B 
&   •        8220 125.8(FWD) 5000 324 112 B 
£            8275 133.8(AFT) 5000 324 112 B 
A           9195 126,3(FWD) 5000 324 112C 
0           9230 131.8(AFT) 5000 324 112 C 

NOTES: 
. .        .    .    . 
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40 
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20 
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40 

30 

20 

10 
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1.    CURVES DERIVED FROM FIGURES NO. 113 THROUGH 128 
SHADED SYMBOL DENOTES PITCH DOWN. 
HALF SHADED SYMBOL DENOTES BOTH PITCH UP AND PITCH DOWN 
FLAGGED SYMBOL DENOTES CLIMB 
SLASHED SYMBOL DENOTES AUTOROTATION 

■AFT C.G. 
FIGURE NO. 112A ACT r n     rT„ „    _   \ (135.0) 
DESIGN GROSS WEIGHT 

2. 
3. 

.4. 
5. 

AFT C.G.   (137.7) 

FWD C.G. 

FIGURE NO. 112B 
MAXIMUM GROSS WEIGHT 

AFT C.G. 

FWD C.G. 

FIGURE NO. 112C 
OVERLOAD GROSS WEIGHT 

AFT C.G. 

FWD C.G, 

20 40 60 80 

CALIBRATED AIRSPEED - KNOTS 

100 120 

149 



FIGURE NO. 11,3 
LONGITUDINAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UH*lB/540 USA S/N 63-8684 

SYM 
O 
D 
A 

GALdB RATED 
AIRSPEED 

KNOTS 
35 
35 
35 

GROSS 
WEIGHT 

LBS 
6825 
6715 
6465 

GG 
STATION 
INCHES 

126.1CFWD) 
135.0(AFT) 
132.7(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
324 
324 
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i  FIGURE W. 114 
LONGITUDINAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UH*lB/540 USA S/N 63-8684 

CALIBRATED 
AIRSPEED 

KNOTS 
95 
97 

GROSS 
WEIGHT 

LBS 
6825 
6715 
6465 

GG 
STATION 
INCHES 

126.1(FWD) 
135.0(AFT) 
137,7(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
324 
324 
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FIGURE NO.    116 
LONGITUDINAL CONTROL SENSITIVITY 

HOVER 
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 HOVER 7800 125.5 2120 324 
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FIGURE NO, ,U7 
LONGITUDINAL CONTROL SENSITIVITY 

LEVEL fLIGHT 
UHnlB/540 USA S/N 63-8684 

SYM 

CALIBRATED 
AIRSPEED 

KNOTS 

GROSS 
WEIGHT 

LBS 

CG 
STATION 

INCHES 

DENSITY 
ALTITUDE 

FEET 

ROTOR 
SPEED 

RPM 

FWD 
a 11 
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FIGURE NO.  118 
LONGITUDINAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UHrlB/54Ü USA S/N 63-8684 

CALIBRATED 
AIRSPEED 

KNOTS 
92 
92 

WEIGHT 
LBS 

822Ü 
8275 

CG 
STATION 
INCHES 

12S.S(FWD) 
133.8{AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 
RFM 
324 
324 
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►H (« Ci W 
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FIGURE NO,    Hg 
LONGITUDINAL CONTROL SHNSITIVITY 

LEVEL FLIGHT 
Uli-aB/540 USA S/N 63-8684 

CALIBRATED GROSS CG DCNSITY 

        :■    j 

ROTOR                  ; 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYM KNOTS LBS INCHES FEET RPM 
0 112 8220 12S.8(FWD} 5000 324                                i 
D 113 8275 133.8(AFT) 5000 324 
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FIÖURE kO. 122 ' 
LONGITUDINAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UH-1B/540 USA S/N 63-8684 
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FIGURE NO.      124 
LONGITUDINAL CONTROL  SENSITIVITY 

MAXIMUM POWER  CLIMB 
UH-iB/540 USA S/N  63-8684 

SYM 
O 
D 

CALIBRATED  GROSS 
AIRSPEED  WEIGHT 

KNOTS     LBS 
57 
57 

8220 
8275 

CG 
STATION 
INCHES 

125,8(PWD) 
133.8(AFT) 
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FIGURE NO. 125 
LONGITUDINAL CONTROL SENSITIVITY 

MAXIMUM POWER CLIMB 
i'H-lB/Snt) USA S/N 63-868'l 

SYM 
O "' 
a 

CALIBRATED 
AIRSPEED 

KNOTS 
57 
57 

GROSS 
WEIGHT 

LBS 
9195 
9230 

CG 
STATION 
INCHES 

126.3(FWD) 
131,8(AFT) 
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ALTITUDE 

FEET 
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ROTOR 
SPEED 
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FIGURE NO. 126 
LONGITUDINAL CONTROL SENSITIVITY 

: AUTOROTATION 
; UH-lß/540 USA S/N 63-8684/" 

■•-:• i CALIBRATED 
AIRSPEED 

SYM i   KNOTS 
a 
m 

60 
10« 

GROSS 
1VEIGUT 

LBS 
6715 
6715 

CG 
. STATION 
: INCHES 
135.0(AFT) 
13S.0(AFT) 
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ALTITUDE 

FEET 
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ROTOR 
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FIGURE NO^   127 
LONGITUDINAL CONTROL SENSITIVITY 

AUTOROTATION      I 
UH*iB/540 USA S/N 63-8684 

CALIBRATED 
AIRSPEED 

KNOTS 

GROSS 
WEIGHT 

LBS 

CG        ! 
STATION 

INCHES  i 

133.$(APT^ 

DENSITY 
ALTITUDE 

FEET 

ROTOR; 
SPEED: 
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:    FIGURE NO.  128: 
LCNGITÜDINAL CONTROL SENSiTIVITY 

AUTOROTATION 
Uli-lB/sijO USA S/N 63-8684 
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D 
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AIRSPEED 
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FIGURE NO. 129 
LONGITUDINAL CONTROL RESPONSE SUMMARY 

UH-JB/S40 USA S/N 63-Sfeg4 

GROSS Ctx», DENSITY ROTOR PLOTTED ON 
HEIGHT STATION ALTITUDE SPEED FIGURE NO. 

SYM LBS INCHES •FEET RPM 

O 6825 126.1 (FWD) 5000 324 129 A 
a 6715 135,0 (AFT) 5000 324 129 A 
0 646S 137.7 (APT) 5000 324 129 A 
o 7800 125,5 (P^)) 2120 324 129 B 
d 8220 125,8 (FWD) 5000 324 129 B 
Cr 82 75 133.8 (AFT) 5000 324 129 B 
A 9195 126.3 (FWD) 5000 324 129 C 
A 9230 131.8 (AFT) 5000 324 129 C 

NOTESs 
1. CURVES DERIVED FROM FIGURES NO,130 THROUGH 145 
2,  SHADED SYMBOL DENOTES PITCH DOWN, 

20 4. 
5. 

HALF SHADED SYMBOL DENOTES BOTH PITCH DPrAND:PITCH 
DOWN. 
FLAGGED SYMBOL DENOTES CLIMB, 
SLASHED SYMBOL DENOTES AUTOROTATION. 
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FIGURE NO»   130 
LONGITUDINAL CONTROL RESPONSE- 

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

CALIBRATED GROSS CG DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYM KNOTS LBS INCHES FEET RPM 
0 35 6825 126.1(FWD) 5000 324 
D 35 6715 13S.0(AFT) 5000 324 
A 35 6465 137.7(AFT3 5000 324 
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FIGURE NO.    131 
LONGITUDINAL CONTROL  RESPONSli 

LCVOL FLIGHT 
UI1-.1B/540 USA S/N  63-8684 

SYM 
O 
P 
A 

CALIBRATED 
AIRSPEED 

KNOTS 
95 
97 
99 

GROSS 
WEIGHT 

LBS 
6825 
6715 
6465 

CG 
STATION 
INCHES 

126.1(FWD) 
135.0(AFT) 
157.7(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 
5000 

ROTOR 
SPEED 
RPM 
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[ FIGURE !N0. 132 
LONGITUDINAL CONTROL RESPONSE 

■•r" LEVEL FLIGHT 
lJH^lB/540 USA S/N 63-8684 

CALIBRATED  GROSS 
AIRSPEED  WEIGHT 

KNOTS 
118 
118 
121 

LBS 
6825 
6715 
6465 

CG 
STATION 
INCHES 

126,1(FWD) 
135,0(AFT) 
137.7(AFT) 

AFT C.G. 

DENSITY 
ALTITUDK 

FEET 
5000 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
324 
324 

FWD C.G. 

FWD C.G. 

AFT C.G. 
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FIGURE NO. 133 
LONGITUDINAL CONTROL RESPONSE 

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

 1 

CALIBRATED 
AIRSPEED 

KNOTS 

GROSS 
WRIGHT 
LBS 

C,Gf DENSITY ROTOR 
STATION ALTITUDE SPEED 
INCHES    FEET    RPM 
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T    FIGURE NO. 134 
LONGITUDINAL CONTROL RESPONSE 

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

CALIBRATED GROSS 
AIRSPEED WEIGHT 

SYM          KNOTS LBS 
O               35 8220 
0               35 8275 

CG 
STATION 

INCHES 
12S.8CFWD) 
133.8(AFT) 

DENSITY    ROTOR 
ALTIFUDE    SPEED 

FEET 
5000 
5000 

RPM 
324 
324 
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FIGURE NO.   135 
LONGITUDINAL CONTROL RESPONSli 

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

SYM 
O 
P 

CALIBRATED 
AIRSPEED 

KNOTS 
92 
92 

GROSS 
WEIGHT 

LBS 
8220 
8275 

CG 
STATION 

INCHES 
125.8(FWD) 
133.8(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 

RPM 
324 
324 

AFT CG. 
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FIGURE NO. 13G 
LONGITUDINAL CONTROL RESPONSE 

LEVEL FLIGHT 
UI1-1B/540 USA S/N 63-8684 

SYM 
O 
D 

CALIBRATED 
AIRSPEED 

KNOTS 
112 
113 . 

GROSS 
WEIGHT 

LBS 
"8^20* 
8275 

CG 
STATION 

INCHES 
125.8(FWD) 
133.8(AFT) 

DENSITY 
ALTITUDE 

FEET 
SOW 
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ROTOR 
SPEED: 

RPM 
324 
324 
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~T w T FIGURE NO, 
LONGITUDINAL CONTROL RESPONSE 

i      LßVßL IPLIGIIT ■ 
UH^lB/SiJO USA S/N 63-^684 

CALIBRATED 
AIRSPEED 

KNOTS 

GROSfi 
WEIGHT 

LBS 

CG 
STATION 

INCHES 

DENSITY 
ALTITUDE 

FEET 

■l r 

I ::   ! 
...—., 

ROTOR 
SPEED 
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FIGURE NO.   138 
LONGITUDINAL CONTROL RESPONSE 

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

SYM 
O 
D 

CALIBRATED 
AIRSPEED 

KNOTS 
88 
88 

GROSS 
WEIGHT 

LBS 
9195 
9230 

CG 
STATION 
INCHES 

126.3(FWD) 
131.8(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
324 
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FIGURE toOk   139 
LONGITUDINAL CONTROL RESPONSE 

LEVEL FLIGFIT { I 
UH-1B/540 USA S/N 63-$684 ! 

: i .-:.--!   i. -f- 

i CALIBRATED;,   GROSS 
AIRSPEED      WEIGHT 

SYM KNOTS LBS 

CG DENSITY      tiOTORi 
STATION        ALTITUDE      $PEEDi 

INCHES FEET ;RPM  i 
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FIGURH NO. 140 
LONGITUDINAL CONTROL RESPONSE 

MAXIMUM POWER CLIMB 
UH-1B/54Ü USA S/N 63-8684 

a 

CALIBRATED GROSS 
AIRSPEED 1VEIG11T 

KNOTS LBS 
52 6715 

GG 
STATION 
INCHES 

135.0(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 

ROTOR 
SPEED 
RPM 
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FIGURE NO,   Ul 
LONGITUDINAL CONTROL RESPONSE 

MAXIMUM POWER CLIMB 
UH-1B/540 USA S/N 63-8684 

CALIBRATED 
AIRSPEED 

KNOTS 
57 
57 

GROSS 
WEIGHT 

LBS 
8220 
8275' 

CG 
STATION 

INCHES 
12S.8(FWD) 
133.8(AFT) 

DENSITY 
ALTITUDE 

rfcfci»... 

5000 
5000 

"T 
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FIGURE NÖk,    '142   ! 
iLONGtTUDIfJAL dONTROL RESPONSE 
!  MAXIEM POWER CLIMp 

UH+1B/5W USA S/N 65-$684 i 

SQL 
0 

: D 

GAL|lBRAT?ED GROSfe 
AIRSPEED WEIGHT 

KNOTg LBS 
57 9195; 
57 ; 9230 

;  GG .1- 
STATION ; 
INCHES 

'i26fl3(FWD) 
131.3(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR' 
SPEED: 
RPM 
324 
324 

3 
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.11      6 : i . 11 
L$<GrrjJDINA|L CONTROL DISPtACE^NT 
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FIGURE NO, 143 
LONGITUDINAL CONTROL RESPONSE 

AÜTOROTATION 
UU*lß/540 USA S/N 63-8684 
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60 
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•i .. 

GROSS 
WEIGHT 
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6715 

CG 
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INCHES 

135.0(AFT) 
135.0(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

PITCH ATTITUDE INSTRUMENTATION INOPERATIVE 

ROTOR 
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RPM 
324 
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P 

FIGURE 'NO. 444 j 
LONGITUDINAL CONTROL RESPONSE 

AUTOROTATION 
UHi-lB/540 USA S/N 63-8684 

CALIBRATED  GROSS 
AIRSPEED  WEIGHT 

KNOTS     LBS 
60 
60 

8220 
8275 

GG 
STATION 
INCHES 

125.8(PWD) 
133.8(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
324 
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!     FIGURE NO. i45; 

jtONGITUDINAL CONTROL RESPONSE 
AUTOROTATION 

i    :UHi.lB/S40 USA S/N 63-8684 

CALIBRATED    ;GROSS 
AIRSPEED      KEIGHT 

iKNOTS ;   LBS 
60 
60 

9195J 
9230 

CG . 
STATION 

INCHES 
126.3CFWD3 

:i31,8CAFTJ 

.   DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 
! RPM 
324 
324 

QjcP ^a 

FWD CG.   • 

3 2 10 1 
FWD LONGITUDINAL CONTROL DISPLACEMENT 

INCHES FROH TRIM 

5 
AFT 
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A 
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GROSS 
WEIGHT 

LBS 

6360 
6825 
6800 
7800 
8250 
8250 
8200 
9255 
9245 

FIGURE NO.    147 
LATERAL CONTROL SENSITIVITY SUMMARY 

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

C.G. 
STATION 
INCHES 

128.0(FWD) 
126.1(FWD) 
134.9(AFT: 
125.5(FWU) 
125.8(FWD) 
I28.5CFWD) 
134.0(AFT) 
126.4(FWD) 
131.8(AFT) 

DENSITY 
ALTITUDE 

FEET 

2040 
5000 
5000 
2120 
5000 
2040 
5000 
5000 
5000 

ROTOR 
SPEED 

RPM 

324 
324 
324 
324 
324 
324 
324 
324 
324 

40 

30 

20 

10 

NOTES: 

1.     CURVES DERIVED PROM FIGURES NO. 148 THROUGH 165 
SHADED SYMBOL DENOTES ROLL LEFT. 
HALF SHADED SYMBOL DENOTES  BOTH ROLL LEFT AND 
ROLL RIGHT. 
FLAGGED SYMBOL DENOTES CLIMB. 
SLASHED SYMBOL DENOTES AUTOROTATION. 

PLOTTED ON 
FIGURE NO. 

147 A 
147A 
147A 
147 B 
147 B 
147 B 
147B 
147C 
147C 

2. 
3. 

4. 
5. 

FIGURE NO. 147A 
DESIGN GROSS WEIGHT 

=i L FWD C.G. 
FWD C.G, 

5 AFT C.G. 

1 ¥ -Ö-B 

0 
FWD C.G. 

40 

30 

20 

10 

FIGURE NO. 147B 
MAXIMUM GROSS WEIGHT AFT C.G.- 

0' 

AFT C.G, 

FWD C.G. FWD C.G. 

40 
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20 

10 

( FIGURE NO.  147C 
" OVERLOAD GROSS WEIGHT 
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,    FIGURE NO, 148 i 
LATERAL GONTROL SENSITIVITY I 

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

SKID 
HEIGHT 

FEET 

.  . i. . 

GROSS. 
WEIGHT 

CG. 
STATION 
INCHES 

DENSITY  ^OTOR 
ALTITUDE SPEED 

FEET    RPM 
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riGlJRi; NO.    149 
LATERAL CONTROL SENSITIVI'IV 

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

SYM 
O ' 
c 

CALIBRATED 
AIRSPEED 

KNOTS 
35 
35 

GROSS 
WEIGHT 

LBS 
6750 
6800 

CG 
STATION 

INCHES 
126.'l(rWl)) 
134.9(AFn 

DENSITY 
ALTITUDE 

FEET 
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5000 

ROTOR 
SPEED 
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riGURl-  NO,   150 
LATERAL CONTROL SENSITIVITY 

LEVLL FLIGHT 
U11-1D/540  USA  S/K  63-8684 

SVM 
0 
D 

CALIBRATED 
AIRSPEUD 

KNOTS 
95 
99 

GROSS 
WEIGHT 

LBS 
6850 
68U0 

CG 
STATION 
INCHES 

125."? (FWD) 
134.9(AFT) 

DENSITY 
ALTITUDE 

FEET 
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5000 

P.OTOR 
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RPM 
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324 
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PiCURE NO. 151 
LATERAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UI1-1B/54Ü USA S/N 63-8684 

SYM 
O 
Q 

CALIBRATED 
AIRSPEED 

KNOTS 
"us 
119 

GROSS 
WEIGHT 

LBS 
6865 
6800 

CG 
STATION 
INCHES 

126.2(FWD) 
134.9CAFT) 
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ALTITUDE 

FEET 
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324 
324 
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UTfRAL PONTROL SENSITIVITY 

'     HOVER 
U1MB/540 USA S/H 63-8684 
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FIGURE- NO,    154 
LATERAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UH-1B/540 USA S/N 6^-8684 

SYM 
O 
0 

CALIBRATED 
AIRSPEED 

KNOTS 
35 
35 

GROSS 
•.EIGHT 
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8250 
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CG 
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134.0(AFT) 
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FIGURE NO. 155 
LATERAL CONTROL SENSITJVITV 

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

!     : 

CALIBRATED GROSS GG DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYM KNOTS LBS INCHES FEET RPM 
0 92 8250 125.8(FWD) 5000 324 
a 92 

i 

8155 134.0(AFT) 5000 324 
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FIGURE NO.   156 
LATERAL CONTROL SENSITIVITY 

LLVliL  FLIGHT 
UIi-lB/540 USA S/N  63-8684 

SYM 
O 
□ 

C/VLIBRATED 
AIRSPEED 

KNOTS 
113 
113 

GROSS 
WEIGHT 

LBS 
82S0 
8155 

CG 
STATION 
INCHES 

125.8(FWD) 
134.0(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
324 
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j    FIGURE NO* : ^57 T 
LATERAL CONTROL S^NSJTJVITV 

j    LBVUt l^IGHT 
UIlilB/S40 USA S/N 63-8684 

.   CALIBRATED iGROS? 
AIRSPEED mmiT 

SYM    KNOTS j LBS 

D    35 ;924s; 

 QG . 
STATION 
INCHES 

126.9(FWD3 
:i3l.8(AFT) 

DENSITY 
ALTITUDE 

PEET 
BOM- 

5000 

ROTORj 
$PEJ;Di 
iRPMj 
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'■PibiM iiöw.iW- ! 
LATERAL CONTROL SBNSITiVITY1 

j  LEVEL PLIGHT   i 
UH+1B/540 U$A S/N 6;5-8684 i 

.1 I 
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GAWOPvATOD      GROSS 
AIRSPEED      WEIGHT 

KNOTS LBS 
9255 
9245 

CG      i       DBNSm 
STAtlQN !     ALtlTUDE 

INCHES  ! FEET 
88 
88 

126.4(FWD) 
131.8(AFT) 

5000 
£000 

ROTOR! 
SPEED! 
iRPMJ 
324 ! 
324 ! 

f 
..-.i.. 

„I :.._ 

E&QHiiH  BD        0- ;-qaQ3)iC33    ; 

3 
LT 

2 10 1 
LATERAL CONTROL DISPLACEMENT 

--INCHES FROM TRIM :    ' 

3 
RT 

195 

.3*^, 



196 



FIÖURE NO* il60 ! 

LATERAL CONTROL SENSITIVITY 
MAXIMUM POlO CLIMB 

Ulhlli/540 USA S/M 63-8684 

CALIBRATED  GROSS 
AIRSPEED ■ WEIGHT 

KNOTS    LBS 
52 6800 

CG 
STATION 
INCHES 

I34.9(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 

T~r-w 

ROTOR 
SPEED 
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FIGURE 
vmmi, 

!    UH- 1B/S jtO-'i BSJA:'S/^; I>^:156^4 

m*. 

SYM 
: 0 
! a 

-CAI4IBRATIED.- :GROS^ 
AIRSPEQD     MlCM 

KNOTS    .        LBS^ 
STATION !    AlTITUaE 

(FEET iNCttlES 
12S.^(FWD: gÖÜT 

?000 I 

3 
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! LATERAL CONTWDL SÖNSlTtVITY; 
; ': ! MAXIMUM POWER XLIH? 
! UH*lB/540 USA S/N 65-3684 

71 ;.: 1; ; . i. 
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GALIBRATEO  GROSS 
AIRSPEED  WEIGHT 

KNOTS     LBS 
57 
57 

9255 
9245 

CG 
STATION : 
INCHES 

126.9(FWD) 
131,8(AFT) 

DENSITY 
ALTITUDE 

FEET 
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ROTOR 
SPEED: 
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324 
324 
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PICURE NO,    164 
LATERAL CONTROL SENSITIVITY 

AUTOROTATION 
UlI-lß/540 USA S/N 63-8684 

SYM 

CALIBRATED 
AIRSPEED 

KNOTS 
60 
60 

GROSS 
WEIGHT 

LC" 
8250 
8245 

CG 
STATION 
INCHES 

DENSITY 
ALTITUDE 

FLcT 
5000 
5000 

ROTOR 
SPEED 
RPM 
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D 

125.8(FWD) 
133.9(AFT) 
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!   FIGURE NO.  165 
JUTERAL CONTROL SENSITIVITY 
i        f   AUTOROTATION 
i  UH-iB/54D USA S/N 63-8684 

SYM 

O 
.o._ 

CAilBRATEfl   tROSS 
AtRSPeeD      HEIGHT 

iKNOTS 

60 
60 

D     Ä ■ 

SowS   !   ; 
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,  .. I.-;  .    .: 
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!■     .■ 
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._..U-:. 
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:;.5» oaisiTV 
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INCHES FEET 
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FIGURE NO.   166 
LATERAL CONTROL RESPONSE SUMMARY 

UH-1B/540 USA S/N 63-8684 
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NOTES 
1. 
2. 
3. 
4. 
5. 

GROSS C.G. DENSITY ROTOR PLOTTED ON 
WEIGHT STATION ALTITUDE SPEED FIGURE NO. 
LBS INCHES FEET RPM 
6360 128,0fFWD) 

126.1(FWD) 
2040 324 166A 

166A 6825 SOOO 324 
6800 134.9(AFT) 5000 324 166A 
7800 125,5(FWD) 2120 324 166B 
8250 125,8(FWD) 5000 324 166B 
8250 128.5(FWD) 2040 324 166B 
8200 134.0(AFT) 5000 324 166B 
9255 126.4(FWD) 5000 324 166C 
9245 131.8(AFT) 5000 324 166C 

CURVES  DERIVED FROM FIGURES NO.   167 THROUGH 184 
SHADED SYMBOL DENOTES ROLL LEFT. 
HALF SHADED SYMBOL DENOTES BOTH RIGHT AND LEFT ROLL. 
FLAGGED SYMBOL DENOTES CLIMB. 
SLASHED BWBOl DENOTES AUTOROTATION. 

FIGURE NO,  166C 
OVERLOAD GROSS WEIGHT 

i -cr 
0 

FWD AND AFT 
C.G.   LEFT 

FWD AND AFT 
C.G.  RIGHT 

FIGURE NO,  166B 
MAXIMUM GROSS WEIGHT 

FWD C.G. LEFT 

FWD AND AFT 
C.G. LEFT 

rf-G- 
F^D C,C.  RIGHT 

FIGURE NO. 166 A 
DESIGN GROSS WEIGHT 

30 40 6P 80 
CALIBRATED AIRSPEED * KNOTS 

100 120 

!       '        I 
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FIGURE NO. 167 
LATERAL CONTROL RESPONSE 

HOVER 
UH-1B/54Ü USA S/N 63-8684 

CALIBRATED GROSS CG. DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

KNOTS LBS INCHES FEET RPM 

HOVER 6360 128.0(FWD) 2040 324 
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'    IA7ERAL 
FIGURE JO4  letj 

CÖNTflöt RESPONSE 

UHnlB/5Ä0 USA S/N 63Tä684  ; 

t    ■■■ ■ • 

■I    :   -l 

- t ■ 

LYÜ 

GALfBRATED     JGRGS^        •-—GO       i       übNSITY 
Al|lSPEED      WEIGHT        ' STAljlON .•    ALTITUDE 

KNQT^ ! m} !   IN^i.iS    FEET; 

UOTOR 
SPEED 

RPM^ 
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FIGURE NO,   169 
LATBIIAL CONTROL RESPONSE 

LEVEL I^LIQit 
UH-1B/540 USA S/N 63-8684 

CALIBRATED      GROSS 
AliRSPBBD     WEIGHT 

KNOTS LBS 
96 
99 

6850 
6800 

CG      ; 
STATION 

INDIES 
125.9(FWD) 
134.9(AFT) 

DENSITY 
ALTITUDE 

iPEET. 
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ROTOR 
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[•'IGUIU?, NO.     170 
LATERAL CONTROL RESPONSE 

LEVEL  FLIGHT 
U11-1Ü/540 USA S/N  63-8684 

SYM 
O 

D 

CALIBRATE!) 
AIRSPEED 

KNOTS 
115 
119 

GROSS 
WEIGHT 
.. .LBS 
686!5 
680Ü 

CG 
STATION 

INCHES 
126.2(FWD) 
134.9(AFT) 
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ALTITUDE 

FEET 
5000 
5000 
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FIGURE NO,   171 
LATERAL CONTROL RESPONSE 

HOVER 
Uli-lB/540 USA S/N 63-8684 

CALIBRATED GROSS CG. DENSITY 
AIRSPEED WEIGHT STATION ALTITUDE 

KNOTS LBS INCHES FEET 

HOVER 7800 12S.5(FWD) 2120 
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FIGURE NO, 172 
LATERAL CONTROL RESPONSE 

HOVER 
Un-lB/540 USA S/N 63-8684 

CALIBRATED 
AIRSPEED 

KNOTS 

HOVER 

GROSS C.G. DENSITY ROTOR 
WEIGHT STATION ALTITUDE SPEED 
LBS INCHES     FEET RPM 

8250 128.5CFWD)   2040 324 
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FIGURE NO.   173 
LATERAL CONTROL RESPONSE 

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

SYM 
O 
D 

CALIBRATED 
AIRSPEED 

KNOTS 
35 
35 

GROSS 
WEIGHT 

LBS 
8250 
8155 

CG 
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INCHES 
125.8(FWD) 
134.0(AFT) 
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ALTITUDE 

FEET 
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324 
324 

10 

UJ 
o 06 Q  } 

p! tu r.   *■ 
H O W 

1—c u. U   UJ 

p < m tu 
tn a: 

< tu o 
a f- UJ 
^ 

o T* 
Di C_) b. 

a 
u cu 
a: z f- 
t-4   t-l ■< 
=3  < Ci 
cyn 

0 ^ 
S H X 
h-l < 

S 

00 a 
z o o 
cu 

! 

fa a; 

tu 

i( 
J UJ 
O CO 
es ^v 

u 
=> a 
S I 
x 

u 

10 

3 

2 

1 

-0 

30 

20 

10 

0 

10 

20 

h  30 

AFT C.6. 

AFT G.G. 

3 
LT 

0 1 
LATERAL COOTROL DISPLACEMENT 

^ INCHES FROM TRIM -        ~ 
RT 

210 

aäik>, 



FIGURE NO.  174 
LATERAL CONTROL RESPONSE 

LEVEL FLIGHT 
U11-1B/54Ü USA S/N 63-8684 

CALIBRATED GROSS CG     DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYM     KNOTS LBS INCHES     FEET      RPM 
0      92 ' 8250 125.8CFWD)   5000      324 
□      92 8155 134.0(AFT)   5000      324 

f- JLU 
& 

UJ 
Q  Ci Q I r> yj T; 
H H o m 
►-H    U^ C 3 UJ 

t    < UJ UJ 0 
<   UJ a 

a H w 
-1 '-^ t/1 Q 
►J <^ CtJ 

^ o r: t—( 

a u u. 
H 
J 10 

Q 
ttj UJ J 3 z: H 
3 < ^ 2 
CH ^ 
m ca ^,■, o 2 o "^ u s to 1 w o >—( t/3 
S H X K •—i <; 
H -^ 

0 

UJ 
H 
g i 
►J CJ 
►J UJ 
O c^ 
K 

c^ 
*5 

UJ 

«I. 
t—1 

X 

6- 30 

20 

10 

0 

101 

20 

Ü 301 

O 
D Sa ^i BQ 

AFT C,G. 

FWD CG, 

3 
LT 

1       0       1 
LATERAL CONTROL DISPLACEMENT 

-INCHES FROM TRIM~ 

3 
RT 

■ 

211 

illlitr 



FIGURE NO.  175 
LATERAL CONTROL RESPONSE 

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

GAU B RATED 
AIRSPEED 

jsm_  KNOTS 
O      113 
a     113 

GROSS 
WEIGHT 

GG 
STATION 
INCHES 

DENSITY 
ALTITUDE 

FEET., 
5000 
5000 

ROTOR 
SPEEp 
mi 
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FIGURE NO. 176 
LATERAL CONTROL RESPONSE 

LEVEL FLIGHT 
U11-1B/540 USA S/N 63-8684 

SYM 
O 
a 

CALIBRATED 
AIRSPEED 

KNOTS 
35 
35 

GROSS 
WEIGHT 

LBS 
9255 
9245 

CG 
STATION 
INCHES 

126.9(FWD) 
131.8(AFT) 

DENSITY 
ALTITUDE 
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1 I !     FIGURE NO,   ;177 
UTERAL; CONTROL ^SPONSE 

LfeVEL iFLIGlfT      : 

UH^iB/5i*0 USA S/fj 65-8684 

; ■ 

O 

□ 

CALIBRATED    :GROSS 
AIKSPHBD      WElCiHfr 

JKNUfS LBS; 
I 87 9255 

9245 87 

(& DBNSItY 
STAtlON  , ALTITUdE 

INCHES FEET 
126.4(FWD)        5000 
131.Ö(ÄPT)        5000 

ROTOR 
SPEED; 

RPM 
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FIGURE Nu, 178 
LATERAL CONTROL RESPONSE 

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

SYM 
O 
D 

CALIBRATED 
AIRSPEED 

KNOTS 
108 
108 

GROSS 
WEIGHT 

LBS 
9255 
9245 

CG 
STATION 
INCHES 

126,4(FWD) 
131.8(AFT) 
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FEET 
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FIGURE iNO.    180   I 
lATERAl, CQNTROJ. RESPONSB 

MAXIMA POWER CLIMB 
UH^lB/540 USA S/N 63-8684 

CALIBRATED     GROSS 
AIRSPEED      WEIGHT 

KNOTS LBS 
57 
57 

8250 
8245 

C(? 
STAtlON : 
müms 

125,8(FWD) 
133,$ (AFT) 

DENSITY 
ALTITUDE 

FEET 
SÖÖT 
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ROTOR 
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FIGURE NO. 181 
LATERAL CONTROL RESPONSE 

MAXIMUM POWER CLIMB 
U11-1B/540 USA S/N 63-8684 

SYM 
O 
a 

CALIBRATED 
AIRSPEED 
KNOTS 
57 
57 

GROSS 
WEIGHT 

LBS 
9255 
9245 

CG 
STATION 
INCHES 

126.4(FWD) 
131.8(AFT) 

DENSITY 
ALTITUDE 

FEET 
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ROTOR 
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RPM 
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FIGURE NO, 182 
LATERAL CONTROL RESPONSE 

AUTOROTATION 
UH-1B/54Ü USA S/N 63-8684 

CALIBRATED  GROSS 
AIRSPEED  WEIGHT 

KNOTS     LBS 

CG DENSITY ROTOR 
STATION ALTITUDE SPEED 
INCHES FEET RPM 

60 6800 134.9(AFT) 5000 324 
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:   FIGURE .feti; iSJZTTT 
LATERAL: cONikoL RESPONSE   ! 

^ AWTOROTMaON ! ^   - 
ÜH-ilB/540 USA S/U 65-S684 

'    : t" ,. ... 

GAWaRATBD    iGROS? 
AIRSPEED      HEIGHT 

SYM KNOTS 
.  o ; 60 

;      i      ;  a ! 60 
;   '    '   '              ! 

 :  ; t    ■{  

; 

LBS 
8250 
8245 

;..,,. qa.. 
STATION 

INCHES 
nS.BCFWDJ 
133.9(AFT) 

DENSITY 
ALTITUDE 

FEET 
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FlfTURE NO.   1184 
LATERAL1 CONTROL iESPOflSE 

; APTOROTATI^N 
UHflB/S^O USA S/N 63-^684 

i GALIBRAtED iGROSS 
i AIRSPEED WEIGHT 

SYM KKNOTS i LBS 
0 j 60 i , 9355: 
a  i ; 6ö i i 9245: 

^      GO       - DpBNS^Y <«m>Ri 
i STAtlON i ALTITUÖE iPEED! 

:    INfflES  i          iFEET! IRPM i 
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FIGURE NO. 185 
PIRECTIONA.L CONTROL SENSITIVITY SUMMARY 

UH-lß/540 USA S/N 65-S684 

GROSS C.G. DENSITY 
WEIGHT STATION ALTITUDE 

13S INCHES 

128,0(FWD) 

FEET: 

6360 2040' 
6790 126.1,(FWD) 5000 
6$50 135.0(AFT) SöOO; 
7i00 125.S(FWDJ 2120 
8205 126,0(FWD) •SQOOi 
8250 138.5CEW0) 2040 
8200 134.0.CAFT) .    iSQQOi 
9280 Sl26,SjCFWD) 5000 
9115 131.8(AFT) 5000; 

ROTOR 
SPEED 
RPM 

324 
324 

: 324 
324 
324: 
324 
324. 
324 
324 

PLOTTED ON 
FIGURE NO, 

185 A 
185 A 
185 A 
185 ft 
185 li 
185 B 
.185 » 
185 C 
185 C 

2. 
3. 
4. 
5« 

NOTBS: 
1. : CURVES D6R1VEJ) FROM FIGURES: NO. 186   THROUGH 203 

SHADED SlfMBOL DENqTES LEFT ifAW, ; 

HALF SHADED SYMBOL DEWpfTpS VAW LEFT AND YAW RIGHT. 
PLAOefiP fYMBQL DENOTES iCbIMß, 
SLASHED ÖYMBOJL DEMOTESiAÜTOllOTAtION. 
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FIGURE NO.  186 
DIRECTIONAL CONTROL SENSITIVITY 

HOVER 
UiI-lB/540 USA S/N 63-8684 
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HEIGHT 
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GROSS 
WEIGHT 
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CG. 
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INCHES 

6360       128.0(FWD) 
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FIGURE MO.   ^87 
DIRECTIONAL CONTROL SENSITIVITY 

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

CALIBRATED GROSS CG DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYH KNOTS LßS INCHES FPRT RPM 
0 35 6770 126.1(FWD) 5000 324 
□ 35 6770 134.8(AFT) 5000 324 . 
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FIGURE NO.   188 
DIRECTIONAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
U11-1U/540 USA S/N 63-8684 

o 
D 

CALIB1UVTED 
AIRSPEED 

KNOTS 
94 
99 

GROSS 
WEIGHT 

LBS 
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CG 
STATION 
INCHES 

126.1(FWD) 
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FIGURE NO, 189 
DIRGCTIONAL CONTROL SENSITIVITY 

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

CALIBRATED GROSS 
AIRSPEED WEIGHT 

SYM             KNOTS LBS 
O                 118 6790 
D                  118 6770 

CG DENSITY 
STATION ALTITUDE 

INCHES FEET 
126.1(FWD) 
134,8(AFT) 

5000 
5000 

ROTOR 
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FIGURli NO. 190 
DIRECTIONAL CONTROL SENSITIVITY 

HOVER 
U11-1B/54Ü  USA S/N 63-8684 

SKID 
HEIGHT 

FEET 

GROSS 
WEIGHT 

LBS 
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STATION        ALTITUDE 
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FIGURE NO.   191 
DIRECTIONAL CONTROL SENSITIVITY 

HOVER 
UII-.IB/540 USA S/N 63-8684 

SKID 
HEIGHT 

FEET 

GROSS 
WEIGHT 

LBS 

C.G. 
STATION 
INCHES 

DENSITY 
ALTITUDE 

FEET 
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FIGURE NO.    192 
DIRECTIONAL CONTROL SENSITIVITY 

LliVHL  FLIGHT 
UH-lB/5'tÜ  USA S/N   b3-S684 

SYM 
O 
D 

CALIBRATED 
AIRSPEED 

KNOTS 
55 

GROSS 
WEIGHT 

LBS 
8205 
8155 

CG 
STATION 
INCHES 

126.0(FWD) 
134.0(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
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ROTOR 
SPEED 
RPM 
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i         |    :   IHRECTIONA^ CONTROL SENSITIVITY;    Mr ■             1 ,..   1             1      .    .. 

j'               LlivEL FLIGHT               1 r ■; .. . 

UH-1B/540 USA S/N 63-8684 j         1    i         !• 

■                                           :                              i              i             i       '                     !              !       ' 
i 

CALIBRATED      GROSS       •!        CG i       DENSITY   -JlOTOR 
:       1              i       : 

AIRSPEED      WEiaiT        ! STATION  |     ALTITUDE      SPEED 
SYM KNOTS             LBS                INCHES   i          FEET ;           RPM 
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FIGURE NO. 194 
DIKI-CTIONAL CONTROL SENSITIVITY 

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

CALIBRATED 
AIRSPEliD 

KNOTS 
113 
113 

GROSS 
WEIGHT 

LBS 
8205 
8155 

CG 
STATION 
INCHES 

126.0(FWD) 
134.0(AFT) 

DENSITY 
ALTITUDE 

FEET 
5000 
5000 

ROTOR 
SPEED 
RPM 
324 
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FIGURE NO,   195 
DIRHCTIONAL CONTROL SENSITIVITY 

LEVEL  FLIGHT 
Uii-lB/540 USA S/N  63-»8684 

CALIBRATED GROSS CG DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYM KNOTS LBS INCHES FEET RPM 
0 35 9280 126,5(FWD) 5000 324 
D 35 9115 131.8(AFT) 5000 324 
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FIGURE NO. 196 
DIRECTIONAL CONTROL SENSITIVITY 

LEVEL FLIGHT 
UH-1B/540 USA S/N 63-8684 
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CALIBRATED 
AIRSPEED 
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88 
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WEIGHT 
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FIGURU NO. 197 
DIRECTIONAL CONTROL SENSJLTIVITY 

LEVEL FLIGHT ' 'i '"' 
UH-iB/540 USA S/N 63-8684 ! 
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CALIBRATED 
AIRSPEED 

KNOTS 
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FIGURE NO. 198 
DIRECTIONAL CONTROL SENSITIVITY 

MAXIMUM POWER CLIMB 
UH-1B/540 USA S/N 63-8684 

CALIBRATED GROSS 
AIRSPEED WEIGHT 

KNOTS LBS 
52 6930 

CG 
STATION 
INCHES 

DENSITY 
ALTITUDE 

FEET 
135.0(AFT)   5000 

ROTOR 
SPEED 
RPM 
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FIGURE NO. iOO 
DIRECTIONAL CONTROL SENSITIVITY 

MAXIMUM POWER CLIMB 
UH-1B/540 USA S/N 63-8684 

O 
D 

CALIBRATED 
AIRSPEED 

KNOTS 
57 
57 

GROSS 
WEIGHT 

LBS 
9280 
9115 
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INCHES 

126.5(FWD) 
131,8(AFT) 
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FIGURE NO.   202 
DIRECTIONAL CONTROL SENSITIVITY 

AUT0R0TATI0N 
Ull-lB/540 USA S/N 63-8684 

CALIBRATED GROSS CG DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

SYM KNOTS LBS INCHES FEET, RPM 
O 60 8205 126.0(FWD) 5000 324 
D 60 8245 I33,9(AFT) 5000 324 
G 104 8245 126.0CFWÜ) 5000 324 
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PJCURE NO, 204 
DIRECTIONAL CONTROL RESPONSE SUMMARY 

UH-iB/540 USA S/N 63-8684 

40 

30 

20 

10 

2. SHADED SYMBOL DENOTES LEFT YAW. 
3. HALF SHADED SYMBOL DENOTES BOTH RIGHT AND LEFT YAW. 
4. FLAGGED SYMBOL DENOTES CLIMB. 
5. SLASHED SYMBOL DENOTES AUTOROTATION. , FWD AND AFT 

C.G. RIGHT YAK 

FIGURE NO.204 C 
OVERLOAD GROSS WEIGHT 

N FW) AND AFT 
Y/ C.G. LEFT YAW 

GROSS C.G. DENSITY ROTOR PLOTTED ON 
WEIGHT STATION ALTITUDE SPEED FIGURE NO. 

SYM LBS INCHES FEET RPM 

0 6360 128.0(FWD) 2050 324 204 A 
0 6790 126.1(FWD) 5000 324 204 A 
D 6850 135.0(AFT) 5000 324 204 A 
A 7800 125.5(FWD) 2120 324 204 B 
Ci 8205 126.0(FKD) 5000 324 204 B 
0 8250 128.5(FWD) 2040 324 204 B 

0 8200 134.0(AFT) 5000 324 204 B 
A 9280 126.5(FWD) 5000 324 204 c 

NOTESP 9115 131.8(AFT) 5000 324 204 C 

1.  CURVES DERIVED FROM FIGURES NO. 205 THROUGH 222 
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FIGURE NO.204 B 
MAXIMUM GROSS WEIGHT 

\  FWD AND AFT  \_ 
"C.G. LEFT YAW AFT C*G. RIGHT YAW 

AFT C.G* RIGHT YAW 

■FWD C.G. RIGHT YAW 

FIGURE NO. 204A 
DESIGN GROSS WEIGHT 

FT C.G,  LEFT YAW 

0 20 40 60 80 
CALIBRATED ÄlRSPBBÖi - KNOTS 
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FIGURB NO. 205 
DIRECTIONAL CONTROL RESPONSE 

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

.ALIBRATED GROSS CG. DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

KNOTS LBS INCHES FEET RPM 

HOVER 6360 128.0CFWD) 2040 324 
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FIGURE NO. 206 : 

DIRECTIONAL CONTROL RESPONSE 
LEVEL FLIGHT 

UH-1E/S40 USA S/N 63-8684 
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.     FIGURE NO.   207 
DIRECTIONAL CONTROL RESPONSE 

LEVEL FLIGHT 
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                94 6790 126.1(FWD) 5000 324 
D                99 6770 I34.8(AFT) 5000 324 
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FIGURE NO. 209 
DIRECTIONAL CONTROL RESPONSE 

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

CALIBRATED GROSS CG. DENSITY ROTOR 

AIRSPEED WEIGHT STATION ALTITUDE SPEED 

KNOTS L3S INCHES FEET RPM 

HOVER 7800 125,5(FWD) 2120 37 4 
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FIGURE MO.    210 
DIRECTIONAL CONTROL RESPONSE: 

LEVEL iFLIGtJT 
UH-lß/540 USA S/N 63-8684 
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FIGURE NO. 211 
DIRECTIONAL CONTROL RESPONSE 

HOVER 
UH-1E/540 USA S/N 63-8684 

CALIBRATED GROSS CG. DENSITY ROTOR 
AIRSPEED WEIGHT STATION ALTITUDE SPEED 

KNOTS LBS INCHES FEET RPM 

HOVER 8250 128.5(FWD) 204Q 324 
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FIGURE NO, 212 
DIRECTIONAL CONTROL RESPONSE 

LEVEL FLIGHT 
UH*lB/540 USA S/N 63-8684 
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FIGURE NO, 213 
DIRECTIONAL CONTROL RESPONSE 

LEVHL FLIGHT 
U11-1D/540 USA S/N 63-8684 
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FIGURE NO,    214   ! 

DIRECTIONAL CONTROL RESPONSE 
LEVEL FLIGHT 

j     yHi-lB/540 USA S/N  63-8684 
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DIRECTIONAL CONTROll RES?ONSE: 
LEVEL FLIGIlT ' 

UHiW5itO USA $m 63-$684 j 
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FIGURE 'NO:.   1,216 ■ 
DIRECTIONAt CONTROL RESpONSE 

I^VEl'FLIOilTT 
UH-1B/540 USA S/W 63-Ö6$4 ; 
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FIGURE NO. 217 
DIRECTIONAL CONTROL RESPONSE 

MAXIMUM POWER CLIMB 
UH-IB/540 USA S/N 65-8684 
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AIRSPEED WEIGHT 
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'     FIGURE NO. 21.9 
DIRECTIONAL CONTROL RESPONSE 

MAXIMUM POWER CLIMB 
UH-1B/540 USA S/N 63-8684 
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Fl€UUii NO.  220                           '       i,.;i!:  "::.;.;!   :. :\ 
DIRIiCTIONAL CONTROL RESPONSE; 

AUTUR0TATX0N                                                ! 
UH-1B/54Ü USA S/N 63-$684 

CALIBRATED       GROSS                 CG               DgNSITTf     40TORi j..:!... 
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FIGURE NO, 221 
DIRECTIONAL CONTROL RESPONSE 

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

SYM 

0 
a 
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CALIBRATED GROSS 
AIRSPEED  WEIGHT 

KNOTS    LBS 

60 
60 
104 

8205 
8245 
8205 

CO. 
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INCHES 

126.0 (FWD) 
133,9 (AFT) 
126,0  (FWD) 
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FEET    RPM 
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5000 
5000 
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PICURE NO. 222 
DIRECTIONAL CONTROL RESPONSE 

AUTOROTATION 
UH-1Ü/540 USA S/N 63-8t..84 
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FIGURE NO. 223 
ENGINE INLET CHARACTERISTICS 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9542 

NOTES; 
1. SHAFT HORSEPOWER AVAILABLE AND SUMMARY PERFORMANCE 

CALCULATIONS BASED ON SOLID CURVES BELOW. 
2. SOLID CURVES OBTAINED FROM REFERENCE NO. J, APPENDIX V!, 
3. DASHED CURVE REPRESENTS ENGINE INLET PRESSURE RATIO 

MEASURED DURING STABILIZED LEVEL FLIGHT AND HOVER. 
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FIGURE NO. 224 
NORMAL RATED SHAFT HORSEPOWER AVAILABLE 

U11-1B/540 USA S/N 63-8684 
T53-L-1I S/N LEO 9542 

NOTES: 
1 SHAFT HORSEPOWER AVAILABLE BASED ON 

LYCOMING T52-L-11 ENGINE MODEL SPECIFICATION 
COMPRESSOR INLET TEMPERATURE RISE « ♦20C 

\ 
COMPRESSOi INLET PRESSURE RATIO (~i) ■ 1.00 

HA 
GENERATOR ELECTRICAL LOAD ■ : '-■.ü: 

W, 
PERCENT AIR  BLEED   (-j-r) 

A 
0.5% 

ROTOl PEED =324 RPM 

\\\\ V, 

m 
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Oi 

Ui 
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400      600     800     1000 

SHAFT HORSEPOWER AVAILABLE 
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FIGURE NO. 225 
TAKEOFF LIMIT SHAFT HORSEPOWER AVAILABLE 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9542 

NOV2S! 

1. SHAFT HORSEPOWER AVAILABLE BASED ON 
LYCOMING T53-L-11 ENGINE MODEL SPECIFICATION 

2. COMPRESSOR INLHT TEMPERATURE RISE • +2^ 

tu 
tu 

tu 
Q 

CO 

24,000 

3.     COMPRESSOR INLET PRESSURE RATIO  («-£)  «1.00 
PA 

4      GENERATOR ELECTRICAL LOAD « ZERO' 

W 
5, PERCENT AIR BLEED  (Jü)  N 0.5% 

A 
6. ROTOR SPEED » 324 RPM 

26: 

.^iillfiö^. ..--.-.. . ■Uli   . 



FIGURE NO. 226 
TAKHOFF LIMIT SHAFT HORSEPOWER AVAILABLE 

UH-1B/540 USA S/N 63-8684 
T53-L-11 S/N LEO 9542 

NOTES: 
1. SHAFT HORSEPOWER AVAILABLE BASED ON 

LYCOMING T53-L-11 ENGINE MODEL SPECIFICATION 
2. COMPRESSOR INLET TEMPERATURE RISE • ♦10oC 

3, COMPRESSOR INLET PRESSURE RATIO (■$-=-)   = 1.00 
'A 

4. GENERATOR ELECTRICAL LOAD • ZERO 

W. 
5. PERCENT AIR BLEED (J^i.) «0.5% 

A 
6. ROTOR SPEED «> 324 RPM 
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FIGURE NO.    229 
AIRSPEED CALIBRATION 

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

STANDARD  (SHIP'S)   AIRSPEED SYSTEM 
IN  LEVEL FLIGHT 

NOTES: 
1. OUT OF GROUND EFFECT 
2. GROSS WEIGHT » 6960 LBS 
3. CENTER OF GRAVITY = 130.8 
4. ROTOR SPEED ■ 32^ RPM 
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FIGURE NO.    230 
AIRSPEcD CALIBRATION 

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

STANDARD  (SHIP'S)  AIRSPEED SYSTEM 
IN  CLIMB AND AUTOROTATION 

NOTES: 
1. OPEN SYMBOLS DENOTE CLIMB. 
2. SHADED SYMBOLS DENOTE AUTOROTATION. 
3. OUT OF GROUND EFFECT. 
4. GROSS WEIGHT « 6960 LBS 
5. CENTER OF GRAVITY » 130.8 (MID) 
6. ROTOR SPEED ■ 324 RPM 
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FIGURE NO.   231 
AIRSPEED CALIBRATION 

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

TEST  (BOOM)  AIRSPEED SYSTEM 

NOTES: 
1. OUT OF GROUND EFFECT 
2. GROSS WEIGHT - 6960  LBS 
3. CENTER OF GRAVITY  ■  130.8 
4. ROTOR SPEED -  324  RPM 
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Append i is SYMBOLS and ABBREVIATIONS 

1.0  Listed and defined in the following table are the symbols and 
abbreviations used in this report. 

Symbols and 
Abbreviations Definition 

Rotor Disc Area 

Units 

A ft2 

CG. Center o?  Gravity in 

Cp Power Coefficient -- 

CT Thrust Coefficient -- 

DEG Degrees deg 

dHp/dt Slope of Pressure Altitude 
Time Plot 

versus 
fpm 

DWN Down -- 

FIG Figure -- 

FPM Feet per minute fpm 

FT Feet ft 

FWD Forward __ 

G Acceleration unit gravity 

GW Gross Weight lb 

HD Density Altitude ft 

Hp Pressure Altitude ft 

IGE In Ground Effect -- 

in Inches in 

Kp Climb Correction Power Constant -- 

Kw Climb Correction Gross Wei ght Constant ft 
lb min 
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Symbols and 
Abbreviations Definition Units 

KCAS Knots Calibrated Airspeed kts 

KIAS Knots Indicated Airspeed kts 

KTAS Knots True Airspeed kts 

KTS knots kts 

LB Pounds lbs 

LT Left. -- 

MAX Maximum -- 

Min Minimum -- 

Min Minutes min 

N Angular Velocity- rpm 

NAMPP Nautical Air Miles Per Pound o f Fuel ... 

NAMT Nautical Air Miles Traveled -- 

OGE Out of Ground Effect -- 

P Pressure -- 

per rev Per Main Rotor Revolution -- 

R Rotor Radius ft 

R/C Rate of Climb fpm 

R/D Rate of Descent fpm 

REF Reference -- 

RPM Revolutions Per Minute rpm 

RT Right -- 

Sec Seconds _. 
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Symbols and 
Abbreviations Definition 

SHP Shaft Horsepower 

SL Sea Level 

S/N Serial Number 

STD Standard 

T Temperature 

t Time 

T/C Time to Climb 

Veal Calibrated Airspeed 

Vne Never Exceed Airspeed 

VT True Airspeed 

WA Engine Air Flow 

Wlb Engine Bleed Air Flow 

Wf Fuel Flow 

A Difference 

6 Pressure Ratio 

0C Degrees Centigrade 

Units 

lat cyclic Lateral Cyclic Stick Displacement 

pedal 

dt 

de 

Directional Control Pedal Displacement 

Time Increment 

Sideslip Angle Increment 

Roll Angle Increment 

is equal to 

is less than 

mm 

kts 

kts 

kts 

lb/hour 

lb/hour 

lb/hour 

deg 

in 

in 

min 

deg 

deg 
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Symbols and 
Abbreviations Difinition 

je is less than or equal to 

fi Main Rotor Angular Velocity 

% Percent 

p Air Mass Density 

ö Temperature Ratio 

2.0  Listed below are the subscripts used in this report: 

A Ambient 

std Standard 

T Total 

t Test 

w Referring to Gross Weight 

1,2,3— Referring to Engine Station Number 

Units 

radians/sec 

Slugs 
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Appendix III TEST METHODS and DATA REDUCTION PROCEDURES 

1,0 INTRODUCTION 

1.1 NON-UIMHNSIONAL METHOD 

In hover,  takeoff,and  level  flight helicopter performance 
analysis,   the results of performance tests may be  generalized to 
extended usefulness through non-dimensional  analysis.    Test  re- 
sults  obtained at specific   test  conditions may be  used to define 
accurately performance at  conditions not specifically tested.  The 
following non-dimensional   coefficients were used to generalize the 
hover,   takeoff,  and level   flight performance test  results obtained 
during  this  flight test program. 

1.2 

500 (SUP) 
Power Coefficient = Cp = pA (nR)5 

Gross Weight 
Thrust Coefficient = CT = PA («R)^ 

Tip Speed Ratio = v 

INSTRUMENTATION 

(1-688) (VT) 
OR 

All quantitative data obtained during this flight test pro- 
gram were derived from special sensitive instrumentation installed 
and maintained by the USAAVNTA.  Data were obtained from three 
sources: 

a. Oscillograph 

b. Photo recorder 

c. Sensitive instrumentation in standard  instrument 
panel  (hand-recorded) 

All  instrumentation was  calibrated to define instrument 
error.     A detailed tabulation of the instrumentation used is given 
in appendix VI. 

1.5 WEIGHT AND BALANCE 

A high degree of control  wa^ maintained on weight  and bal- 
ance of the test helicopter.     Variations of empty gross weight 
and C.G.  due to changes  in  instrumentation or helicopter components 
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were defined by periodically weighing the helicopter.  Fuel load 
was defined by measuring the specific weight of the fuel after 
each refueling, then using an external sight gag^ on the calibrated 
fuel cell to determine fuel volume.  Fuel used in flight was re- 
corded by a calibrated fuel-used system and the results were cross- 
checked with the sight gage reading following each flight. Heli- 
copter loading and C.G. were controlled by using ballast. 

2.Ü   1'HRFORMANCH TUST MÜT110DS AND ÜATA REDUCTION PROCKDURES 

2.1 HOVER 

2.1.1 To define hovering performance, both the free-flight and 
tethered hovering techniques were used.  During free-flight hover- 
ing tests, the helicopter was stabilized at the desired skid 
height.  When the helicopter was stable, the parameters necessary 
to define gross weight, shaft horsepower, and ambient air con- 
ditions were recorded. Skid height was stabilized by the pilot 
through radio direction from a ground observer watching , weight- 
ed, measured cord suspended from the helicopter.  During tethered 
hovering, the helicopter cargo hook was attached to a cable 
anchored to the ground. A load cell was installed between the heli- 
copter and the ground to measure cable tension.  Increasing cable 
tension had the same effect on hovering performance as increasing 
gross weight.  When power required and cable tension were stabilized, 
the parameters necessary to define gross weight, cable tension, 
shaft horsepower, and ambient air conditions were recorded.  During 
all hovering performance tests, wind was less than 3 knots. 

2.1.2 Hovering data collected in terms of gross weight, shaft 
horsepower and ambient air conditions were converted to define the 
relationship between the non-dimensional thrust coefficient (C-T) 
and power coefficient (^p). This relationship was unique for each 
skid height.  Fairings for the non-dimensional hovering performance 
curves were cross-plotted to define the variation of power co- 
efficient with skid height at a constant thrust coefficient.  Sum- 
mary hovering performance was calculated from the non-dimensional 
hovering curves by dimensionalizing the curves at selected ambient 
conditions with maximum power available defined by the standard 
power charts. 

2.2 TAKEOFF 

2.2.1 Takeoff performance was defined by measuring the horizontal 
distance that the helicopter required to take off and clear an 
obstacle 50 feet high. This distance was primarily a function of 
airspeed and the amount of power available above that required to 
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hover at a reference skid height of 2 feet, 
dimensional terms: 

lixpressed in non- 

ACp - (^p) available at 
test conditions 

(Cp) required to hover at 
2-foot skid height 

2.2.2 A series of maximum performance takeoffs was conducted at 
a single ACp through a range of airspeed. This series defined 
the variation of takeoff distance with airspeed for a single ACp. 
Day-to-day temperature variation permitted testing through a 
range of ACp by changing only helicopter gross weight. Curves of 
distance required versus airspeed at various values of ACp were 
carpet-plotted. This carpet plot defined takeoff performance 
throughout a wide range of gross weights, pressure altitudes, 
ambient temperatures, and airspeeds. All tests were conducted 
with winds less than 4 knots. A Fairchild Flight Analyzer was 
used to determine horizontal and vertical distances and true air- 
speeds . 

2.3 CLIMB 

2.3.1 Continuous climb performance tests were conducted by estab- 
lishing takeoff-rated power and airspeed for maximum rate of climb 
at near sea-level density altitude and continuing the climb to 
service ceiling.  Climbs were conducted at four gross weights. To 
insure the validity of the test results, two climbs were done at 
each gross weight. Airspeed for maximum rate of climb for each 
gross weight was determined, from analysis of level flight per- 
formance data, as the airspeed for minimum power required. This 
value was confirmed by flying sawtooth climbs through a range of 
airspeeds.  Sawtooth climbs were also conducted at a constant air- 
speed with a range of power settings to define the power correction 
factor, Kp. 

2.3.2 Climb tests were conducted on nonstandard days; therefore, 
several corrections were necessary to define standard-day climb 
performance. The observed rate of change of pressure altitude 
was converted to tapeline rate of climb by the expression: 

R/Ct = dhp/dt (Tt/Tstd) 

At the test density altitude,the variation of rate of climb for 
nonstandard power available was calculated by the expression: 

W^power = "P 

(SHPstd-SHPt)   (33,000) 

[CWT 
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Sawtooth climbs showed: 

Kp = U.85 

Th? variation of rate of climb  for nonstandard gross weight  was 
calculated by the expression: 

A(R/C)weight = Kw  ^Wt  " ('lW 

Climbs  at various gross weights  showed that Kiy varied as  shown  in 
figure   III-A. 

FIGURE HIA 
Climb Correction Factor for Gross Weight 

DENSITY ALTITUDE ~FTxlCT3 

The standard-day rate of climb was then calculated: 

(R/C)std = (R/C)t + A(R/C)power + A(R/C)weight 

2.4   LEVEL FLIGHT 

2.4.1 Level flight performance was defined by measuring the shaft 
horsepower required to maintain level flight throughout the air- 
speed range of the helicopter. A constant thrust coefficient (Cy) 
was maintained by increasing altitude as fuel was consumed, A 
broad range of Cj's  was flown. The results of the level flight tests 
were converted to non-dimensional form and carpet-plotted as power 
coefficient (Cp) versus Cq- with lines of constant tip-speed ratio. 
This carpet plot defined level flight performance for all gross 
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weights, density altitudes , and airspeeds throughout the range of 
C-y's  tested. 

2.4.2 Specific range performance was calculated from the relation- 
ship of the true airspeed at any power setting to the engine fuel 
flow at that power setting.  For any given gross weight and standard- 
day ambient conditions: 

Specific range 
true airspeed 

fuel flow Nautical Air Miles Per 
Pound of Fuel 

Fuel flow at any power setting and standard-day altitude was derived 
from Engine Model Specification No. 104.28, TS3-L-11 Hngine (reference 
1) . Specific range performance was summarized in terms of range fac- 
tor which was a unique function of thrust coefficient. 

Range factor = gross weight x .99 maximum specific range 

2.5 AUTOROTATION 

Autorotation performance data were acquired during both 
continuous and sawtooth autorotations.  Continuous autorotation 
data were obtained following other tests such as continuous climbs 
whenever a significant decrease in altitude was required. Saw- 
tooth authorotations were conducted in conjunction with sawtooth 
climbs. Rate-of-descent variation with airspeed was defined by 
stabilizing at a constant airspeed with a rotor speed of 324 rpm 
and measuring rate of descent. To determine the effect of rotor 
speed upon rate of descent, airspeed was stabilized and rotor 
speed was varied.  The observed rate of descent was corrected to 
tapeline rate of descent with the expression: I 

^»tapeline =   (dhP/dt^   (Tt/Tstd) 

3.0        STABILITY AND CONTROL 

3.1 STATIC LONGITUDINAL STABILITY 

Static longitudinal stability was defined in terms of both 
cyclic control positions in stabilized, coordinated flight (trim 
curves) and collective-fixed static longitudinal stability. Trim 
curves were obtained by stabilizing airspeed in zero-sideslip 
climb, level flight, and autorotation. Control positions required 
were recorded on an oscillograph. Collective-fixed static longi- 
tudinal stability was defined by stabilizing at a trim airspeed in 
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coordinated flight and recording the control requirements to in- 
crease  and decrease airspeed about  the trim point.     Results of the 
static  longitudinal  stability tests were summarized  in terms of 
longitudinal  cyclic stick gradients  as a function of airspeed 
(inches/knot). 

3.2 STATIC LATERAL-DIRECTIONAL STABILITY 

Static  lateral-directional  stability was defined by stabil- 
izing at a trim airspeed  in coordinated,  zero-sideslip  flight,  then 
changing sideslip angle.     Collective pitch and airspeed were main- 
tained  constant and a straight   flight path over the ground was 
maintained.     Control positions,  helicopter attitudes,   and side- 
slip  angles were recorded on  an oscillograph.     Results  of the static 
lateral-directional  stability tests were summarized  in terms of con- 
trol  position gradients  and helicopter attitude gradients with side- 
slip angle. 

3.3 SIDEWARD AND REARWARD FLIGHT 

Sideward and rearward flight tests were conducted by 
stabilizing the helicopter in sideward or rearward flight and 
recording the required control positions. A truck with a cal- 
ibrated speedometer was used as an aid in stabilizing the heli- 
copter and as an airspeed reference. Tests were done with winds 
less than 3 knots. 

3.4 DYNAMIC LONGITUDINAL STABILITY 

Dynamic longitudinal  stability was defined by the re- 
action of the helicopter following a longitudinal disturbance. 
A longitudinal gust disturbance  from a trim condition was sim- 
ulated by inducting a  1-inch pulse stick input  for 1   second, 
then returning to trim.    The  resulting angular accelerations, 
rates,   and attitudes as a function of elapsed time were recorded 
on an oscillograph.    A control  jig was used to insure a precise 
control input and return to trim stick position. 

3.5 DYNAMIC LATERAL-DIRECTIONAL STABILITY 

Dynamic lateral-directional stability was defined by the 
reaction of the helicopter following a lateral or a directional 
disturbance. A gust disturbance from a trim condition was sim- 
ulated by inducing a 1-inch pulse lateral cyclic or pedal input 
for 1 second. Thü resulting angular accelerations, rates, and 
attitudes as a function of elapsed time were recorded on an 
oscillograph. A control jig was used to insure a precise control 
input and return to trim control position. 
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3.6 THROTTLE CHOP 

Throttle chops were conducted by stabilizing at a trim con- 
dition, then simulating an engine-power failure. The power loss 
was simulated by rapidly rotating the twist grip to flight-idle 
position.  The trim control positions were maintained until re- 
covery was necessary. Trim collective pitch setting was held for 
approximately 2 seconds to simulate pilot recognition and reaction 
time following an unanticipated power failure. The reaction of 
the helicopter following the throttle chop in terms of angular 
accelerations, rates, and attitudes was recorded on an oscillo- 
graph. 

3.7 LONGITUDINAL CONTROLLABILITY 

Longitudinal controllability was defined by the reaction of 
the helicopter to step longitudinal control inputs. At a stabilized 
trim condition, the cyclic stick was displaced longitudinally a 
measured amount and held until recovery was necessary. A control 
jig was used to insure precise inputs. At the same trim condition, 
progressively larger step inputs were made up to a maximum of 
approximately 1 inch. Longitudinal sensitivity was the maximum 
pitch acceleration per inch of stick displacement.  Longitudinal 
response was the maximum pitch rate per inch of stick displacement. 
Longitudinal control power was the pitch attitude change 1 second 
after a 1-inch stick displacement. 

3.8 LATERAL CONTROLLABILITY 

Lateral controllability was defined in the same way as 
longitudinal controllability except that reactions were about the 
roll axis following lateral cyclic inputs. 

3.9 DIRECTIONAL CONTROLLABILITY 

Directional controllability was defined in the same way as 
longitudinal controllability except that reactions were about the 
yaw axis following pedal inputs. 

4.0 MISCELLANEOUS 

4.1 STATIC DROOP 

Static droop was defircu at both a hover and at 65 KCAS. 
The static droop at zero airspeed was defined by stabilizing at 
a rotor speed of 324 rpm while hovering out of ground effect. 
Engine power was then changed in increments and stabilized engine 
torque and rotor speed were recorded throughout the power range 
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available. The power turbine speed select (beep) switch was not 
actuated throughout the test.  Following the zero airspeed tests 
the helicopter was accelerated to 65 KCAS.  At 65 KCAS, power was 
again varied throughout the complete range available without using 
the beep switch. 

4.2   AIRSPEED CALIBRATION 

Both the standard and the test (boom) airspeed system were 
calibrated by comparing their readings to a true source.  A trail- 
ing bomb, calibrated in a wind tunnel, was suspended from the heli- 
copter with a 5ü-foot cable to avoid proximity effects. The heli- 
copter was then stabilized throughout its airspeed range in level 
flight, climb, and autorotation.  By comparing the airspeed corrected 
for instrument errors of the standard and boom systems to the ref- 
erence bomb, the system position errors were defined. 
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Appendix iV FINDINGS 

1.Ü   Listed in this appendix are the significant findings of 
this flight test. These findings are listed in order of dis- 
cussion in section 2, Details of Test. 

1.1 The IGG hovering performance of the UI1-1B/540 was sat- 
isfactory. The hover ceiling for a 2-foot skid height and 9500- 
pound gross weight on a standard day was 4'100 feet.  The Uli- 
1B/S40 could hover IGE at 60 to 130 pounds higher gross weight 
than the standard U11-1B at gross weights below 8500 pounds. 

1.2 The OCIO hover performance of the IJI1-1B/54Ü was less than 
that of the standard U11-1B.  The standard Uii-1B could hover at 
170 to 210 pounds higher gross weight than the U1I-1R/540, when 
the standard UH-1B was not limited by maximum gross weight. 

1.5   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 Takeoff performance was satisfactory. There were no heli- 
copter flight characteristics detrimental to obtaining maximum 
takeoff performance.  Engine transient torque response was ex- 
cellent with uniform torque increase easily corrected with pedal. 

1.5 A collective pitch position indicator was very helpful in 
obtaining maximum takeoff performance and in establishing stabilized 
rotor speed during autorotation. This instrument should be in- 
corporated as a standard cockpit instrument. 

1.6 Climb performance was satisfactory.  Both the sea-level rate 
of climb and the service /.siling of the UH-1B/540 were greater than 
those of the standard Ull-iB.  Standard-day service ceiling was in- 
creased approximately 3500 feet.  Standard-day sea-level rate of 
climb was increased 50 to 100 feet per minute. 

1.7 Level flight performance, with respect to maximum airspeeds 
available in level flight, was excellent. Maximum airspeed was 
limited by takeoff-rated shaft horespower available for nearly all 
conditions of gross weight and density altitude.  Compared with 
the standard U11-1B, the increases in standard-day level flight air- 
speeds were approximately 15 to 35 KTAS under similar conditions at 
density altitudes below 5000 feet. 
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1.8 Specific range of the U11-1B/540 at optimum cruise speed 
between sea level and 5000 feet on a standard day was approxi- 
mately 10 percent lower than that of the standard Ull-IB. 

1.9 Hither a forward or an aft CG. location was detrimental 
to the level flight performance. 

1.10 At gross weights less than approximately 6600 pounds, air- 
speed for minimum rate of descent in autorotation was approximately 
60 KTAS at density altitudes from 5000 to 10,000 feet. At gross 
weights more than approximately 8200 pounds, airspeed for minimum 
rate of descent was approximately 63 KTAS at density altitudes from 
5000 to 10,000 feet.  Minimum rate of descent was between approxi- 
mately 1800 and 2000 feet per minute. 

1.11 The collective pitch-rotor speed gradient was small. A large 
change in rotor speed resulted from a small change in collective 
pitch. This characteristic, along with RPM lag and overshoot due 
to high rotor inertia, resulted in difficulty in maintaining a sel- 
ected rotor speed during autorotation, 

1.12 Static longitudinal stability characteristics in level flight 
and autorotation were satisfactory.  In coordinated level flight 
(trim curves) longitudinal cyclic stick gradients were positive for 
all conditions tested except for the normal helicopter stick re- 
versal below 40 KCAS.  Adequate control margins were present at all 
conditions but, near the aft C.C. 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 CG. 
(137.6 inches). 

1.13 In a takeoff-rated power climb at light gross weight with a 
forward C.C, a discontinuity existed in the longitudinal cyclic 
stick position gradient. A change in airspeed of only 5 KCAS 
required a change in longitudinal stick position of 1.3 inches, re- 
sulting in an apparent instability.  It was very difficult to stab- 
ilize airspeed at light gross weight near the airspeed for maximum 
rate of climb. 

1.14 Static directional stability was positive at all conditions 
tested. 

1.15 Effective dihedral varied from weakly positive to negative. 
High gross weight and aft C.C increased the effective dihedral. 
The pronounced roll angle in a sideslip at high airspeed gave the 
pilot an erroneous impression of strong positive effective dihedral. 

282 



1.16 Sideward flight was possible both left and right at more 
than 35 KTAS. 

1.17 Rearward flight was possible in smooth air at speeds up 
to 52 KTAS; however, only approximately 4-percent aft longitudinal 
cyclic travel remained at rearward airspeeds of more than 11 KTAS. 

1.18 Dynamic longitudinal stability characteristics were excell- 
ent at all conditions tested. 

1.19 Dynamic lateral-directional stability characteristics were 
poor.  Following a lateral or a directional disturbance, a persis- 
tent "dutch roll" oscillation developed.  In turbulence this char- 
acteristic was objectionable. 

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

1.21 Longitudinal, lateral, and directional controllability char- 
acteristics were good at all gross weight and CG.   configurations. 

1.22 Static droop characteristics of the test helicopter were un- 
satisfactory. The pilot was required to "beep"' excessively to 
maintain approximately constant rotor speed during power changes. 

1.23 A condition of self-excited, self-sustaining pylon motion 
was exhibited by the helicopter in powered flight in calm air. 
The pylon (main transmission, mast, and rotor) oscillated later- 
ally with a K4gh amplitude at a frequency of 2/3 cycle per main 
rotor revolut M. The cause of this condition was not defined and 
its effect upon component life is not known. 
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.Ap]POHCi.i3£     V     DESCRIPTION of MATERIEL 

1.0 INTRODUCTION 

1.0.1 The UIi-lB/540 rotor helicopter is a general utility heli- 
copter suitable for a variety of missions. Typical missions are 
transportation of personnel and equipment, medical evacuation, 
and use as a weapons platform.  A variety of armament kits is 
available, 

1.0.2 The test helicopter, USA S/N 63-8684, was a standard UH-1B 
modified by incorporating the 540 rotor and related systems, 

1.1 MAIN ROTOR SYSTEM 

The 540 "Door Hinge" rotor system is a two-bladed, semi- 
rigid system with a flex-beam hub. The flex-beam hub is a broad, 
thin steel plate by which the rotor system is given high in-plane 
stiffness but soft flapping restraint.  Because of the high in- 
plane stiffness, large tip weights can be used to increase rotor 
inertia and reduce the beam oscillatory load. This results in a 
dynamically balanced design which minimizes oscillatory stress and 
rotor-induced airframe vibrations.  Rotor centrifugal loads are 
transmitted to the flex-beam by a multi-wound wire torsion-tension 
strap. Control inputs about the feathering axis are imparted 
through a pitch horn located at the hub trailing edge. The feather- 
ing axis bearing resembles a door hinge in concept. A conventional 
stabilizer bar is used. Torque is transmitted to the rotor through 
a splined trunnion which also provides the teetering movement.  Both 
the trunnion and feathering hinge bearings as well as all other rotor 
head bearings are teflon and require no lubrication. No collective 
counterweights are used. 

1.2 FLIGHT CONTROLS 

1.2.1 The primary flight controls are conventional and include the 
cyclic control stick, collective control stick, and directional 
control pedals. All flight controls are mechanical and are hydrau- 
lically boosted.  All control motions are transmitted by push-pull 
rods and associated bell cranks. Force trim is provided for the 
cyclic stick to provide force gradients in the boosted system. 

1.2.2 The elevator is an inverted airfoil giving a nose-up pitch- 
ing moment at forward speed. The angle of incidence of the elevator 
is variable through an interconnection to longitudinal cyclic stick 
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position in order to increase the static longitudinal stability. 
The vertical fin is cambered to give a nose-left yawing moment at 
forward speed. This yawing moment reduces the amount of left pedal 
required to balance rotor torque at high speed. 

Photo 5 -540 Rotor Hub and Upper Control System 

Photo 6 - Cambered Tail Rotor Pylon 

1.2.3 A dual boost system is used on main rotor controls with sep- 
arate puraps, reservoirs, filters, switches, valves, pressure indic- 
ators, and associated lines. A tandem hydraulic servo-actuator is 
used on main rotor controls (two pistons, one shaft and housing). 
System 1 operates the directional control pedal boost and system 2 
has provisions for accommodating armament systems requiring hydraulic 
power. 
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1.5 POWF.R PLANT 

The power plant of the Uli-lB/540 is the T53-L-11 turbosliaft 
enjiinc.  The Tb3-L-ll enpine consists primnriiy of an air inlet 
section, axial-centrifupal compressor, diffuser, combustion chamber, 
gas-producer turbine, power turbine, reduction gearbox and exhaust 
diffuser.  The compressor consists of five axial stages and one 
centrifugal stage.  A single-stage axial-flow turbine powers the 
compressor.  An automatically controlled air bleed band on the axial 
compressor section improves engine acceleration. A single-stage 
axial power turbine supplies useful power through a power shaft, 
concentric to the gas producer shaft, to the reduction gearbox.  In 
normal operation, engine power output is controlled by a proportional 
hydromcchanical fuel control system.  In general, the fuel control 
increases or decreases fuel flow to the engine in order to maintain 
a preselected output shaft speed regardless of engine load up to 
maximum capacity. An emergency fuel control system is provided. 
This system provides fuel flow to the engine proportionally to cock- 
pit twist-grip rotation. Table I shows the sea-level, static, 
standard-day performance ratings: 

TABLE I 
T53-L-11 ENGINE PERFORMANCE RATINGS 

SEA-LEVEL STANDARD-DAY STATIC 

Rating 

Shaft    Gas Producer   Output 
Horsepower    Speed       Shaft 

rpm        rpm 

Specific 
Fuel Consumption 

Ib/SHP/hr 

Takeoff 
(5-minute limit)   1100 24.770 6610 0.682 

Military 
C30-minute limit)  1000 

Normal 
(Continuous) 900 

24,220 

23,670 

6610 

6610 

0.690 

0.702 

1.4   AIRCRAFT DlMf.NSlüNS AND DESIGN INFORMATION 

a. Overall Dimensions 

(1) Aircraft length [rotor turning)    52 ft 8.84 in 

(2) Fuselage length 36 ft 6.35 in 
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(5) Maximum fuselage width (horizon- 
tal stabilizer) 9 ft 4.Ü in 

(4) Minimum rotor ground clearance     5 ft 10.5 in 

b. Main Rotor 

(1) Rotor diameter 44 ft 0 in 

(2) Chord 27 in 

(3) Airfoil Special Ü009 1/3%. 
Symmetrical 

(4) Twist -10 deg 

(5) Disc area 1520 ^2 

(6) Blade area 49.S ft2 per blade 

(7) Solidity ratio 0.0651 

(8J Rotational inertia 2800 5lugs 

ft2 

(9) Preconing angle 2.75 deg 

(10) Collective pitch travel (759u 
radius) 0 to 20 deg 

(11) Longitudinal cyclic travel (hub 
yoke) +_ 14 deg 

(12) Lateral cyclic travel (hub yoke) + 10 deg 

c. Aircraft Weights 

(1) Detail specification empty weight 
(FY 64) ' 4842 lb 

(2) Design gross weight 6600 lb 

(3) Maximum overload gross weight 9500 lb 
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1.5   FLIGHT LIMITS 

a. Center of Gravity 

(1) Forward C.G. 

(2) Aft C.G. 

b. Airspeed 

(1) At gross weights 
below 7500 lb 

(2) At a gross weight 
of 8500 lb 

(3) At a gross weight 
of 9500 lb 

Station 125 to 8150 lb. 
Varies linearly to station 
126.7 at 95UU lb. 

Station 138 to 7000 lb. 
Varies linearly to station 
132.0 at 9500 lb. 

140 KCAS from sea level 
to 3000 ft density altitude. 
Decrease 3 KCAS per 1000 ft 
above 3000 ft HQ. 

130 KCAS from sea level to 
3000 ft density altitude. 
Decrease 3 KCAS per 1000 ft 
above 3000 ft H D' 

125 KCAS from sea level to 
3000 ft density altitude. 
Decrease 3 KCAS per 1000 ft 
above 3000 ft IIr 'D- 

Rotor Speed 

(1) Power on 314 rpm rain 

324 rpm max 

(2) Power off 300 rpm min 

339 rpm max 

Maneuvering Flight Load Factors 

(1) At 6600 lb gross weight  +3, -0.5 

(2) At 9500 lb gross weight  +2.08, -0.35 

Main Transmission Power Limit 

1100 shaft horsepower at 314 rpm 
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TEST INSTRUMENTATION 

Flight test instrumentation was installed in the test 
helicopter prior to the start of this evaluation.    s instru- 
mentation provided data from four sources: pilot's panel, 
engineer's panel, photo panel, and oscillograph. All instru- 
mentation was calibrated.  The flight test instrumentation was 
installed and maintained by the Instrumentation Branch, Logistics 
Division, USAAVNTA. The following parameters were presented: 

a. Pilot's Panel 

(1) Airspeed (Boom System) 

(2) Rotor Speed 

(3) Angle of Sideslip 

(4) Rate of Climb 

(5) Time of Day 

(6) Longitudinal Cyclic Stick Position 

(7) Lateral Cyclic Stick Position 

(8) Collective Stick Position 

(9) Rudder Pedal Position 

(10) Gas Producer Speed 

Photo 7 - Pilot's Instrument Panel 
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b. Engineer's Panel 

(1) Compressor Inlet Total Temperature 

(2) Compressor Inlet Total Pressure 

(3) Torque (High and Low) 

(4) Altitude (Boom System) 

(5) Airspeed (Ship System) 

(6) Free Air Temperature 

(7) Fuel Flow (Stepper Motor System) 

(8) Total Fuel Used 

(9) Time of Day 

(10) Coordination Counts (Photo Panel and Oscillograph) 

(11) Gas Producer Speed 

Photo Panel 

(1) Compressor Inlet Total Temperature 

(2) Compressor Inlet Total Pressure 

(3) Torque (High and Low) 

(4) Altitude (Boom System) 

(5) Airspeed (Boom System) 

(6) Free Air Temperature 

(7) Total Fuel Used 

(8) Time of Day 

(9) Coordination Counts  (Photo Panel  and Oscillograph) 
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mm 

Photo 8 - Photo Panel 

Oscillograph 

(1) Longitudinal Cyclic Control Position 

(2) Lateral Cyclic Control Position 

(3) Directional Control Position 

(4) Collective Pitch Control Position 

(5) Angular Pitch Acceleration 

(6) Angular Roll Acceleration 
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(7) Angular Yaw Acceleration 

(8) Pitch Rate 

(9) Roll Rate 

(10) Yaw Rate 

(11) Pitch Attitude 

(12) Bank Attitude 

(13) Yaw Attitude 

(14) Angle of Attack 

(15) Angle of Sideslip 

(16) Center-of-Gravity Normal Acceleration 

(17) Vertical Vibration at Copilot's Station 

(18) Lateral Vibration at Copilot's Station 

(19) Vertical Vibration at Aft Bulkhead 

(20) Lateral Vibration at Aft Bulkhead 

(21) Longitudinal Cyclic Control Force 

(22) Lateral Cyclic Control Force 

(23) Collective Pitch Control Force 

(24) Pedal Force 

(25) Rotor RPM (Linear) 

(26) Throttle Twist Grip Position 

(27) Engineer's F.vent 

(28) Pilot's Event 

(29) Instrumentatio.i Voltage 

(30) Photo Panel Frame Count 
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Photo 9 - Oscillograph Installation 
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Photo 10 

Cockpit Control Console 

Photo 11 

Attitude Gyro 
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