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I ABSTRACT 

A limited evaluation of the T.I-GA aircraft was conducted to provide 
data for .the Light Observation Helicopter (LOH)   Competition.    The primary 
effort was  devoted to an  Investigation of the performance and stability 
and control characteristics  of the 0H-6A in its  two mission configurations 
(Configuration I  - unarmed,  gross weight  of 2290 pounds  and Configuration 
II   -  armed with the /CM-27B1 subsystem,  gross weight of 2500 pounds).    The 
performance data are quantitative and encompass hovering flight,  climbing 
flight,   level flight, and engine characteristics.    All contractual perfor- 
mance guarantees were met,  and the test engine surpassed the performance 
of the specification engine.     The stability and control data are both 
quantitative and qualitative. 

1 

All of the handling qualities investigated met the requirements of 
MIL-M-8501A. Those paragraphs not investigated either appeared to meet 
the requirements or were not objectiont^lej and in the pilot's opinion, 
all handling qualities were generally good0 

IV 
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INTRODUCTION 

BACKGROUND 

1.    The engineering test program discussed in this  report  is a part of the 
second  light  observation helicopter-evaluation conducted by the U.S.  Army. 
The  first evaluation was conducted in   1964,  and resulted in the procurement 
and introduction into service of the 0U-6A helicopter.    The second evalu- 
ation consisted of a combined aircraft engineering and limited operational 
suitability program to compare the relative merits  of the submitted air- 
craft.    The ultimate goal of this effort  is  to provide data to assist  in 
procuring the  light observation helicopter most suited to Army requirements, 

TEST OBJECTIVES 

2. The limited test program covered in this report was conducted to make 
a rapid but comprehensive evaluation of the basic aircraft qualities with 
respect to accomplishment of the assigned mission. Specifically, the tests 
were accomplished to determine if the performance was commensurate with the 
General Specification requirements and if the handling qualities were 
adequate to meet both the General Specification and the intended mission 
requirements.  In addition, limited maintainability information was 
obtained. 

DESCRIPTION 

3,    The 0H-6A is a turbine-powered single-rotor helicopter manufactured 
by the Aircraft Division of ilughes Tool Company,     fhe 0H-6A is powered by 
an Allison T63-A-SA gas  turbine engine, derated to    223 normal  rated 
horsopowe.* at  104 percent RPM.    Thrust and control are provided by a four- 
fa laded,  fully articulated main rotor plus an antitorque tail rotor.    Three 
fixed airfoils are located on the tail to provide stability during high- 
speed forward flight.    The flight controls consist of dual pedals, 
collective, and cyclic sticks.    The controls are unboosted, but incor- 
porate an electrically operated spring to trim out  longitudinal  and 
lateral cyclic stick  forces.    Adjustable friction controls are provided 
for both the collective and cyclic stick. 
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4.     The CM1-6A has  a two-place,  side-by-side  cockpit  configuration with 
seats  for a pilot and an observer.     A cargo area is  located directly 
behind the  cockpit seats,  is accessible through two rear cargo doors,  and 
can accommodate two passengers  on stowable seats or equivalent  cargo.    The 
landing gear is of the skid type with  air-oil shock struts.    The basic phys- 
ical  characteristics and photographs  of the Q11-6A are shown in Appendix I. 
Additional  descriptive information can be obtained from the Manufacturer's 
Detail Specification HTD-AD-369-Y-8011.     The 0H-6A currently in use by 
the U.S.   Army is  described in the Operator's Manual, TM55-152Ü-214-10. 

SCOPE OF TEST 

5U    A total of 26 productive flight  tests  in 21 hours of flying time was 
perfonssd to evaluate the performance and stability and control  character- 
istics of the test aircraft.    Performance tests were separated into three 
categories:     (1)  hovering,   (2)   level  flight,  and  (3)   climb.    An airspeed 
calibration was also conducted.    Hovering tests were conducted to derive 
Cp versus Cj plots.    These data,  in addition to the separately evaluated 
engine characteristics, were used to determine the degree of conformance 
with the hovering requirements  in the General Specification.     Level   flight 
testL were conducted to find power and fuel requirements as a function of 
true airspeed.    Climb tests were conducted at normal and military rated 
power to determine rate of climb and service ceiling.    Conformance to 
range, endurance,  and rate of climb criteria was determined from those 
tests. 

6.    Stability and control testing was  done to insure flight safety and con- 
formance with MIL-11-8501A.    Static trim curves were obtained from the  level 
flights.     In addition,   longitudinal collective-fixed stability and  lateral- 
directional stability were evaluated at various trim points.    Sideward and 
rearward flights were conducted to determine the control margins remaining 
within the specified speed range.    Dynamic stability and controllability 
were evaluated by observing the aircraft response to simulated disturb- 
ances and control step inputs.    Instrumentation was installed to record 
the various aerodynamic angles,  rates, and accelerations. 

7. The 0H-6A was tested against the performance and stability and control 
requirements listed in the General Specification for the Light Observation 
Helicopter, dated 25 July 1967  (Reference  1, Appendix VII). 
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8.    The perforraance requirements  are  listed in Paragraph 3,1.2.2 of the 
General Specification,    The guarantees verified in this test program for 
Configuration I were as follows: 

a. Power required,   110 KTAS,  sea level - no greater than NRP  (223 HP), 

b. Maximum rate of climb at MRP  (281 HP),  sea level - at  least   1500 
fpni. 

c. Hover ceiling at MRP, OGE, 9.S0F -  at   least 2000 feet. 

d. Hovering ceiling at MRP,  ICE,  4-foot skid height, 950F - at   least 
5000  feet. 

e. Range  (takeoff fuel allowance 2 minutes at NRP, sea level and 
reserve fuel -  10 percent of initial fuol)   - at  least 260 nautical 
air miles. 

f. Cruise speed for (e)   above at NRP or less -  .99 speed for best 
range  (high side). 

g. Endurance  (at conditions for (e)   above)   - at  least 3.0 hours. 

The guarantees verified for the armed Configuration II were as  follows: 

a. Range  (at conditions for (e)  above)  - at least 230 nautical 
air miles. 

b. Hover ceiling at MRP, OGE, standard temperature - at  least 
6000  feet. 

9.    In addition, the manufacturer's estimates  listed in HTC-A0-369-Y-8011 
and requested in the General Specification were checked by the data obtained 
in the three categories of performance tests mentioned above. 

10.    The stability and control requirements are listed in Paragraph 3.3.2 
of the General Specification.    Testing was performed to check the aircraft 
compliance with MIL-li-8501A at all gross weights.    Design speeds of 35 
knots true airspeed (KTAS)  sideward and 30 KTAS rearward are specified in 
Section 3.4.4, and tests were conducted to evaluate the flight characteris- 
tics at these speeds. 
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11.    Performance  flight tests were conducted at  Edwards Air Force Base, 
Bakersfield, and Bishop, California, to provide a range of density alti- 
tudes.    All tests were conducted in stabilized, nonturbuler.t air to 
insure that accurate repeatable performance data were obtained.    Sensitive 
instruments were used and data were recorded manually and by a photo 
panel.     Power available and fuel  flow data, as specified in the T63-A-5A 
Engine Model Specification No.  580-F, were used to derive standard per- 
formance  conditions.     In addition,  fuel  flow was monitored in flight to 
check the test engine performance and to give an accurate accounting of 
the gross weight.     Power required was derived from test engine calibra- 
tions plus tachometer and torquemeter indications. 

12.    Stability and control testing was accomplished at Bakersfield and 
Bishop, California.    The majority of.the testing was at a density alti- 
tude of approximately 6000 feet and at the most aft center-of-gravity 
(C.G.)   location obtainable.    Trim curves were obtained during level flight 
performance testing.    Longitudinal collective-fixed stability,  lateral- 
directional stability, dynamic stability,  and controllability tests were 
flown in that order.    The last three tests were flown in both mission 
configurations.    Sideward and rearward flights were made in ground effect 
(IGE)  at sea level at Bakersfield, California, in Configuration II with 
a forward C.G.   location.    Accurate airspeeds were obtained by use of a 
calibrated pace vehicle and an accurate windspeed determination.    An 
oscillograph was used for all stability and control tests to record stick 
positions, aerodynamic angles, and aircraft motions.    All test instru- 
mentation installed in the aircraft is  listed in Appendix II, 

CHRONOLOGY 

13.    The chronology of the tests was as follows: 

Test Directive Assignment Received 
Test Aircraft Received 
Tests Started 
Tests Completed 
Report Submitted 

26 August 1967 
9 October 1967 
7 November 1967 
1 December 1967 
8 December 1967 
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RESULTS  AND DISCUSSIOf'f 

PERFORMANCE 

General 

14.    Performance  tests were conducted to confirm the contractor's  guaran- 
tees iind to insure compliance with the General Specification.    Testing 
was performed in accordance with the standard procedures presented in 
Appendix III,  and at the mission gross weights specified in Appendix IV. 
All weight  and performance guarantees   (Paragraphs   IS,   19, and 30)  were 
met. 

Weight Empty 

IS.    The guarantee empty weight was   1190 pounds  and the actual weight 
adjusted to the guarantee conditions was determined to be 1190 pounds. 
The adjustment of the delivered weight  to the  guarantee condition is 
shown in Appendix IVC 

Airspeed Calibration 

16.    The test boom and standard airspeed system were  calibrated to deter- 
mine the position error as a function of airspeed.    Ti.e boom airspeed 
system position error is shown in Figure 1, Appendix V.    The error varies 
linearly from *  3 knots at  low speed  (20-50 KCAS)   to + 4 knots  at high 
speed (70-120 KCAS),    The characteristics and magnitude of error are 
comparable to those of other boom airspeed systems mounted on previously 
tested OH-6A aircraft. 

17.    The standard airspeed system position error is shown in Figure  2, 
Appendix V.    The error is negligible at speeds  above 70 KCAS and increases 
nonlinearly as calibrated airspeed decreases.    The maximum error is ♦ 6 
knots at an indicated airspeed of 20 knots.    This  large error is undesir- 
able, but is  found in many other helicopter standard systems.    Generally, 
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the airspeed system is satisfactory and has the desirable characteristic 
of being accurate in the cruise airspeed range. 

Hovering 

18.    Hovering tests were conducted to evaluate the hovering performance 
of the 0H-6A helicopter and to determine compliance with the contractual 
guarantees.    Standard and hot day hovering performance at the two skid 
heights is shown in Figures 3 and 4, Appendix V.    The test results are pre- 
sented graphically in nondimensional form for skid heights of 4 feet IGE 
and 55  feet OGE in Figures 5 and 6, Appendix V. :• 

i 

19.    The OH-6A met the three contractual guarantees by the margins shown 
in Table  1.    The summary performance was derived from the nondimensional 
test results  (Figures 5 and 6, Appendix V)  and the plot of shaft horse- 
power (SHP)  available as a function of pressure altitude and temperature 
(Figure 22, Appendix V).    On a 95°F day, the available horsepower is  limited 
by turbine outlet temperature.    Power available thus decreases rapidly 
with altitude, resulting in a rapid decrease of maximum hovering gross 
weight as density altitude increases. 

: : 

TABLE  1 

011-6A HOVER PERFORMANCE 

Hover Ceiling 
Guaranteed 

(ft) 
Actual 
(ft)     i 

OGE, Standard Temperature, Configuration II 6000 ^6530     | 

IGE, QS^F, Configuration I 5000 5130     ! 

OGE, 950F, Configuration I 2000 2-WO 
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20.    On a standard day,  the aircraft  is torque-limited up to an altitude 
of 50Ü0  feet.    The decrease in rotor efficiency with  altitude reduces the 
maxiraum hovering gross weight slightly from sea level to the critical alti- 
tude.    This effect is  also seen from the nonlinear increase of Cp as CT 
increases.    Above 5000  feet, the available power is   limited by the maxinum 
allowable turbine outlet temperature and the maxiraum hovering gross weight 
decreased rapidly.     The decrease is  less than that realized under hot day 
(950F)   conditions  due to the beneficial ambient temperature gradient 
existing on a standard day. 

21.    The helicopter was easily stabilized with minimum pilot effort during 
IGH hover tests  at wind conditions oi" 0-3 knots.     At higher wind conditions 
(4-6 knots)   the helicopter becomes sensitive to small  gust spreads which 
induces  a yawing or fish-tailing effect.    Hover OGIi is more easily stabil- 
ized than hover IGE.     Pilot Rating Scale  (PRS)   A-30 

22.    The cyclic force trim was effective in neutralizing stick forces in 
a hover.    Control power appeared to be excellent on all axes»    Minimum 
control  (cyclic and collective)  movements were required to maintain a 
stabilized hover.     RPM control  (beep)  was easily controlled or changed with 
the  left thumb while maintaining positive collective control.    Small pedal 
chrjij^os while controlling heading cause very  little torque changes up to 
maximum operating  limits,     (PRS A-2) 

Climbs 

23.    Climb tests were conducted to determine the performance of the 0H-6A 
helicopter during climbing flights at all altitudes, and to insure com- 
pliance with the contractual guarantees.    Climbs were conducted at maximum 
continuous power, takeoff power, and various  gross weights to determine 
the variation of rate of climb with power and gross weight. 

24.,    Test results  are shown in Figures  7 through 9, Appendix V.    The actual 
rate of climb was  corrected to the rate of climb that would have been 
achieved on a standard day with the power available shown in Figures 21 
and 22, Appendix V.    The actual climb schedules, distance traveled, and 
specification fuel  flow are also shown.    Variations of rate of climb with 
power and gross weight, and the resulting rate of climb correction factors 
are shown in Figure 7, Appendix V. 
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25.    The OH-6A met  its contractual guarantee of a sea level rate of climb 
of 1500  feet per minute (fpra)   in Configuration I  at  takeoff power.    The 
actual  rate of climb  at sea level was   I860  fpm;  this  increased to  195Ü fpm 
at 496i&-'feet where the turbine-outlet-temperature  (TOT)   limit was reached. 
The rate of climb decreased rapidly above this density altitude due to the 
decrease in power available. 

26.    The sea level rate of climb in Configuration I at maximum continuous 
power was   1250  fpm.     This rate of climb was roughly constant up to the 
critical  altitude of 7600 feet where the TOT limit was reached.    The rate 
of climb then decreased rapidly as the service ceiling of 16,600  feet was 
reached.    At high altitudes,  the rate of climb is  temperature sensitive 
due to the small differences between power available and power required 
for level flight.    This sensitivity is also apparent in the high values 
of Kyy at  large values  of C-y (high density altitudes and high gross weights) 

27.    No significant power management problems were encountered during the 
climb tests.    Climbs were entered from level flight,  and engine response 
and acceleration characteristics were satisfactory.    Considerable attention 
must be given to longitudinal control in climbs to maintain a desired air- 
speed because of the oversensitivity or strong control power along the 
longitudinal axis.     (PRS A-3) 

28.    The test helicopter had a slight vertical vibration throughout all 
tests.    During climb to service ceiling tests, the vibration intensity 
increased noticeably at a density altitude of approximately  13,500 feet 
and remained constant to service ceiling.    Control response remains excell- 
ent about all axes to service ceiling.     (PRS A-3) 

Level Flight 

29.    Tests were conducted in  level  flight to determine the range, endurance, 
and power required by the CS1-6A helicopter.    Tests were also conducted with 
the XM-27E1 weapon system installed to determine its effect on the heli- 
copter's performance.    Data from these tests were used to check the con- 
tractual guarantees and to compute climb schedules.    The test results are 
presented graphically in Figures  12 through 20,  and are summarized non- 
dimensional ly in Figure 11, Appendix V.    Nautical air miles per pound of 

i 
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fuel   (NAMPP)   and airspeed are also plotted as  a function of gross weight 
(see  Figure  10,  Appendix V), 

30.    Table 2 shows  the contractual  guarantees and the  actual test results. 
All guarantees were calculated with the aircraft  loaded to achieve a 
forward C.G.   location  (Station 97).    This forward C.G.   location resulted 
in generally lower performance than was estimated by the manufacturer; 
however, the helicopter did meet all of the guarantees.    The deterioration 
in performance is shown in Figure  12, Appendix V,     An additional  5 to 10 
horsepower is  required above 60 KTAS  as C.G.   location is moved from a mid 
to a forward location.    This is due to the additional downward pitch 
attitude caused by the shift in C.G.   and results  in  an approximately  10- 
percent decrease in range and endurance from the mid C.G.   flight value. 
At the Configuration I  gross weight  of 2290 pounds,  221 SMP was  required 
to fly at sea level at  the guaranteed 120 KCAS.     At  takeoff power (281 SUP), 
a speed of 130 KCAS was achieved. 

TABLE  2 

011-6A CONTRACT GUARANTEES 

Configuration 1 Guaranteed Actual 

VNE (FAA certified S.L.)- KCAS 120 124 

Power required at 110 KTAS S.L.- SHP 210 190 

Range (including allowances) S.L.- nautical miles 260 268 

Cruise speed (speed for .99 best range ) - KTAS 105 116 

Endurance (including allowances) S.L.- hours 3.00 3.06 

Configuration II 

Range (including allowances) S.L.- nautical miles 230 250 
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31.    Range and endurance calculations were based on a Configuration  I   fuel 
load of 406 pounds   (Appendix IV)  minus   10-percent reserve  (40.6 pounds) 
and 2 minutes of fuel  at sea level and maximum continuous power (5.6 pounds) 
The resulting useable  fuel   (360 pounds)   gives  a range of 268 nautical miles 
at a cruise speed of 109  KTAS.    The speed for .99 best range  (high  side) 
is  116 KTAS.     Power required for this speed is 209 SUP, which is  less  than 
maximum continuous power  (223 SUP).    Maximum endurance is achieved at  a 
loiter speed of 62 KTAS at sea level.    The endurance is 3.06 hours  for the 
same useable  fuel   load of 360 pounds.    The maximum range and endurance are 
274 nautical miles  and 3.17 hours respectively, with a full  fuel   load of 
418 pounds and a useable  fuel  load (under the same conditions as above)   of 
371 pounds. 

32.    The  fuel  load of 383 pounds in the armed configuration  (2500 pounds) 
results in 341 pounds  of useable  fuel under the same conditions as  for 
Configuration I.    This  aiiiount of fuel  gives a range of 250 nautical miles 
at se cruise speed of 102 KTAS.     For a full  fuel  load under the same con- 
ditions,  a range of 272 nautical miles can be achieved.     Figures   19  and 
20, Appendix V, show the   level  flight performance of the 0H-6A in Con- 
figuration II   and include a comparison plot  of the Configuration I  per- 
formance  (dotted  line)   at the same value of Cj.    At speeds above 70 KTAS, 
the weapon drag results in a 3- to 8-percent increase in shaft horsepower 
required and approximately a 3- to 8-percent decrease in range and 
endurance.    The  limited data suggest that  the effect of the weapons  drag 
is greater at higher values of Cj due to its effect of decreasing the 
width of the characteristic speed-power "bucket" curve.    At  all density 
altitudes  tested  (sea level to 14,000  feet  in Configuration I, and sea 
level to 5000  feet  in Configuration II),  there is sufficient power avail- 
able to reach VNE. 

33.    No unusual flying qualities characteristics were noted during the 
level flight performance tests.    As Vjaax airspeeds were approached,  a 
distinct increase in airframe vibrations was encountered.    This was  first 
felt in the cyclic stick,  and as intensity further increased,  feedback 
could be felt in the collective stick.    No pitch-up or rolling tendencies 
were noted as the helicopter was approaching blade stall conditions. 
(PRS A-2) 
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34.    Power management during  level  flight performance did not present  any 
unusual problems.    The  droop cam compensator providivl near instantaneous 
reactions to changes in power requirements.     Less than  1 percent  rotor 
RPM variation at  483 rotor RPM was encountered in stabilized level  flight 
throughout the  airspeed range tested. 

[inline Qtaracteristics  and Inlet Data 

35.    Rngine data are shown in  Figures 21 through 27,  Appendix V.    Speci- 
fication engine,  calibrated engine,  and actual  engine data taken in  flight 
are presented.     The power available curves   (Figures  21  and 22^ Appendix 
V)  are based on a specification engine  (Reference 4)  with the actual inlet 
as defined from flight  test  data.    At  takeoff power,  the maximum allowable 
turbine outlet temperature is  7490C.    The installed engine is torque- 
limited with  a maximum allowable toruqe of  169 inche* of mercury  (in.  Hg) 
which   limits  the shaft horsepower available to 278 SUP at  103 percent RPM 
(483 RPM),  and to 281 SUP at the newly certified  104 percent RPM (489 RPM). 
The additional horsepower,  caused by increasing rotor speed to 104 percent,, 
increases the  takeoff power sea level  rate of climb by 35  fpm, but does not 
increase the hover ceiling of either Configuration I  or II, since  the 
engine is TOT   limited in that  range. 

36.    At maximum continuous power, the maximum allowable turbine outlet 
temperature is 6930C and the installed engine torque  limit is  127 in. Hg. 
The shaft horsepower available is  limited to 221 SHP at  103 percent RPM 
and to 223 SHP at   104 percent RPM,    In the region where the ermine is TOT 
limited, the actual inlet characteristics determine the available horse- 
power as a function of altitude and temperature.    The actual inl'Jt  (Figure 
23, Appendix V)  showed no ram pressure rise,  and gave a constant pressure 
ratio P2/Pa (inlet pressure/ambient pressure)  equal to  .995 for all speeds. 
There was a temperature rise T2-Ta (inlet temperature-ambient temperature) 
of 20C at all speeds.    These two detrimental effects  (reducing pressure 
and increasing temperature)  reduced the available power by about 5-1/2 SHP 
at any given altitude and ambient temperature.    This resulted in a corres- 
ponding decrease of about 50 pounds of weight which could be carried while 
hovering under any TOT limited condition. 

11 

™ OFFICIAL ÜSF mi 

SflBGLii tfifitfil'ifnAI mamtmUt ^^UJu^^^^-^l,^^**^^ 



'"m UIJUM'W^U'ii'Hil ssssmmmm ssassB 

FOR OFFICIAL MSE ONLY 

37,     Hie calibrated engine was better than the specification engine with 
respect to the TOT being  lower under any given conditions.     The actual 
engine in  flight had a performance midway between the specification and 
calibrated    engines   (Figures 26 and 27, Appendix V).     Fuel  flow and gas 
producer speeds  as  a function of shaft horsepower are shown  in Figures  24 
and 25, Appendix V.     Fuel  flow was not measured in flight, but the horse- 
power versus  gas producer speed data taken  in  flight agreed with both  the 
specification and calibrated engines. 

STABILITY AND CONTROL 

General 
' 

38.    Stability and control testing was done to evaluate the handling 
qualities of the 0Ü-6A and to check compliance with MIL-H-8501A.    Testing 
was performed in accordance with the standard procedures presented in 
Appendix II  and at the mission gross weights specified in Appendix IV, 
Due to the  limited time available for flight testing,  all the requirements 
of MIL-iI-8501A could not be tested.    None of the quantitative tests made 
showed any deviation  from these requirements.    The remaining requirements 
were investigated qualitatively or not at all,  and are discussed in the 
Compliance with Flying Qualities Specification Section  (Paragraphs 64 and 
65).    An overall Pilot Rating Scale (PRS)  of A-2 is  assigned to the handling 
qualities of the 011-6A helicopter. 

■ ; 

i 

Static Trim Stability 

39.    Static trim stability tests were conducted to determine control position 
trim curves  for the 01U6A helicopter.    The trim stability data were obtained 
for Configuration I  at altitudes from sea level to 14,000  feet and at a 
rotor speed of 483 RPM.    The CG.  location varied from most forward to most 
aft.    The speed range was  from 30 KCAS to the maximum allowable.    A limited 
evaluation was accomplished for Configuration II.    Test data are shown in 
Figures 29 through 31, Appendix V,    The cyclic control pattern is shown in 
Figure 28, Appendix V. 
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40.    The  longitudinal  trim stability was positive  (forward stick position 
for a higher airspeed)   for Configuration I with no control reversals  fron; 
25 to 125 KCAS and there were no significant discontinuities.    More than 
10 percent control margin was available at the maximum airspeed limit. 
Increased altitude required more forward stick,  and the maximum change 
recorded was  1.5 inches at 68 KCAS for an altitude variation from 1000 
to 13,800  feet.    The increased forward stick requirements became greater 
with higher airspeed.    Moving longitudinal C.G.   from aft to forward intro- 
duced a requirement for approximately 1.5 inches of forward stick at 60 
KCAS.    This  differential tended to decrease slightly at higher airspeeds. 

41.    The collective stick,   lateral stick,  and pedal requirements following 
the power required curves are shown in Figures 29 through 31, Appendix V. 
The high power settings required the most  left pedal and left stick, with 
the maximum variation being approximately  1 inch.     (PRS A-2) 

42.    The Configuration II  characteristics were similar with the exception 
of the right  lateral stick shift required to compensate  for the  lateral 
C.G.   change caused by the weapon installation.     (PRS A-2) 

Static Longitudinal Collective-Fixed Stability 

43.    Static longitudinal collective-fixed stability tests were conducted 
for Configuration I   (unarmed and 2290 pounds)  at a density altitude of 6000 
feet, a rotor speed of 483 RPM, and the most aft C.G.   location obtainable 
(Station 101.3).    The trim airspeeds tested were 35 KCAS,   .8 Vmax (81 KCAS), 
and Vmax (102 KCAS).    Test data are shown in Figures 32 through 34, Appendix 
V. 

44.    The static longitudinal collective-fixed stability  (stick fixed)  was 
positive (forward stick required to increase airspeed)   for the trim speeds 
investigated.    The stability characteristic was essentially linear with a 
slight tendency for reduced stability below the trim speed and increased 
stability above the trim speed.    The stability  level increased slightly as 
airspeed was increased from .8 Vmax to Vmax.     (PRS A-2) 
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45.    The coritrol   force  (stick  free)   stability was similar to the stick 
fixed stability  (increased forward pressure required to increase airspeed) 
The   level of stability was not determined quantitatively.    No unusual 
lateral or  lirectional control  requirements were introduced by a change 
from t!ie trim speed.     Generally,  decreasing airspeed required  left pedal 
and  left  Ifteral  cyclic control, with the opposite being required for an 
increase  in  airspeed.     (PRS A-2) 

Static Lateral-Directional Stability 

46.    The static  lataral-directional stability tests were conducted in Con- 
figuration I and II  at the most aft obtainable C.G.   location, a rotor 
sju-cd of 483 RPM,  and a density altitude of 6000  feet.    The trim speeds 
investigated were 35 KCAS,   .8 Vmax,  and Vm?lx.    The sideslip envelope tested 
was  15 degrees at maximum airspeed and varied linearly to 45  degrees at 
35 KCAS. . 

47.    The static directional stability for Configuration I was positive for 
all conditions tested and became stronger with higher airspeeds.    At speeds 
above .8 Vmax, t^6 stability was essentially linear and there was sufficient 
directional control power to exceed the maximum specified sideslip angle. 
At the 35 KCAS conditionr  the stability was nonlinear, particularly at 
high right sideslip angles.    Effective dihedral was positive and became 
stronger with increased airspeed.    The characteristic was essentially linear 
for angles 20 degrees  from trim.    The static directional stability for 
Configuration il shows no significant difference from that of Configuration 
I.     (PRS A-2) 

Sideward and Rearward Flight 

48.    Sideward and rearward flights were conducted to determine the control 
positions required to hover under cross-wind and tail-wind conditions in 
Configuration II.    Due to a lack of acceptable weather in the short time 
period allotted to the test flight phase, test results were not reduced in 
the 0H-6A, Serial Number (S/N)  65-.2927, but test data are presented for 
the 0H-6A, S/N 65-12967,  in Figures 35 and 36, Appendix V (Reference 7). 
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49.     In sideward flight,  the  forward C.G.   location was  chosen,  since it is 
the most  critical  in  terms  of control  margins.     No control   limits  were 
reached from 30 KTAS   left to 30 KTAS right,  and indications  are that they 
would not be reached up to 55 KTAS  in either direction.    There were no 
pedal or lateral control  reversals  throughout the speed range.    The most 
critical control was the   longitudinal stick in  left sideward flight above 
10 KTAS.    A reversal was present  at  18 KTAS where  12 percent of aft  longi- 
tudinal control remained.     At no time was there ever  less than  10 percent 
aft  longitudinal control remaining.    However,  it has been noted  (Reference 
7)   that this control  is very sensitive to rigging changes.    Also,   flying 
in the unarmed configuration with a mid  lateral C.G.   location may result 
in  less than  10 percent  aft  longitudinal control remaining.    The contractor 
has  a deviation  (Reference  2)  which requires  only 20  KTAS  in sideward and 
rearward flight.     (PRS A-3) 

50.     Rearward flight at speeds  above 25 KTAS required approximately the 
same degree of aft   longitudinal control as   left sideward flight.    At no 
speed up to 35 KTAS  rearward, however, was there  less  than  10 percent aft 
longitudinal control  remaining.     From 24 KTAS to 35  KTAS rearward,  approxi- 
mately 12 percent of aft   longitudinal  control was  available.    However, this 
is sublect to the same rigging conditions as were sideward control position 
margins.    There was a  lateral and pedal control reversal  at 27 KTAS rear- 
ward, but the magnitude of the reversal was small.     There was no  longi- 
tudinal control reversal, but the  longitudinal control position remained 
constant  from 25 KTAS.     Speed was increased in this range by increasing 
collective.     (PRS A-2) 

Dynamic Stability 

51.    Dynamic stability tests were conducted for Configuration I  and II  at 
a rotor speed of 483 RPM,  a density altitude of 5000 feet, and the most 
aft C.G.   location obtainable.    The speeds tested were 35 KCAS,  .8 Vmax, 
and Vmax.    The overall dynamic stability was satisfactory.    Representative 
time histories  for longitudinal,  lateral, and directional pulses are shown 
in Figures 37, 38,  and 39, Appendix V. 

52.    During hovering flight, the aircraft was not as stable as in forward 
flight, but still had acceptable dynamic stability characteristics. 
Following an aft  longitudinal disturbance, the rate response was a heavily 

15 

PAR omciAL wsE mi 
■ 



ynw^ ■ ——^—--'   .■ '■ , ■ -•'•■■ — ....   ....„...y, i ^ .,,1^,1,11  II,. !_u!iiiiAj..iuiiii-.mmfifffiQiim!mmmiiimm^ 

W OFHCIAL ySE ÖWIY 

damped oscillation with  a period of  7  seconds.     No small  residual   oscill- 
ations were present.    The pitch attitude returned to the trim position and 
continued downward to reach  its raaxiraum nösedown value after about 5 
seconds.    Pitch  attitude was damped back to normal after approximately one 
cycle. 

53.     A right  lateral   1 inch pulse applied while hovering caused an oscill- 
ation of the yaw attitude and rate as well as the roll  attitude and rate. 
These  oscillations were well damped after about 6 seconds.     A pedal  input 
in hovering flight caused the  aircraft to stabilize  at  a new heading with 
no residual  oscillation.    The roll produced by a pedal pulse was was  compli 
mentary and highly damped. 

54.     In forward flight,  the  longitudinal dynamic stability was  very good 
at all  speeds tested.     Following an aft pulse of approximately   1/2  inch 
the pitch  attitude returned to its  trim value in 5 seconds  after the input 
The pitch attitude did not decrease below its original  trim value.     The 
pitch rate also returned to zero in 5  seconds after the pulse was  applied 
but it experienced from  1  to  1-1/2  cycles before doing so. 

55.     Tne   lateral dynamic stability was  also good.     Roll  attitude oscill- 
ations were damped out  in  1/2 cycle.    The right  lateral  input  caused a yaw 
to the right as well  as  a roll to the right, but the yaw oscillation was 
delayed for about 2 seconds after the input, 

56.    Directional dynamic stability at forward speeds was satisfactory. 
Right pedal inputs of 1/2 inch caused a right roll at all speeds.    Direc- 
tional dynamic stability showed a definite improvement with speed.    Al- 
though  lateral stick and pedal inputs showed aerodynamic coupling effects, 
the pitch attitude was not affected.    An overall PRS of A-1 is assigned to 
the dynamic stability characteristics of the 0H-6A helicopter. 

Controllability 

57.    Controllability tests were conducted to determine the rates  and dis- 
placements that result from various size control inputs.    Test  results are 
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shown  in  Figures  41 through  46,  Appendix V, 
Appendix V,     Testing was  generally  done  at 
at  a mid CG.   location in Configuration  I. 

and summarized  in  Figure  40, 
SU0Ü  feet density altitude and 

58.    The  longitudinal control  response   (maximum initial angular velocity 
per inch of control travel)   was satisfactory.     In   level  flight   (35  to  102 
KCAS),  the  time to reach  the maximum pitch rate  following an aft  longi- 
tudinal  control input was 0.6 second.    The pitch response  in   level  flight 
was approximately 12 degrees per second for a 1  inch aft  control input,  and 
the plot  of pitch  response versus  control  input was nearly  linear (Figure 
41,  Appendix V).    In a hover,  it took   1.1 seconds to reach the maximum 
pitch  rate, which was  greater  (17 degrees per second for a 1  inch aft 
control  input)   than the maximum pitch rate for level  flight.    The magnitude 
of the angular pitch displacement  I second after a  1-inch aft  control pulse 
was  approximately 7 degrees  for both   level  flight and hover.    This pitch 
attitude displacement varied approximately linearly with control displace- 
ment  (Figure 41, Appendix   .'). 

^ v ll- 

:>9.    The   longitudinal  control  response and angular pitch displacement  for 
a forward C.G.   in Configuration I  and for a rearward CG.   in Configuration    . 
II   (with weapon)   can be seen in Figure 42, Appendix V.    Neither the shift 
in C.G.   location nor the addition of the weapon has any discernible effect 
on either the raaxiraum pitch rate or 1-second pitch displacement  for the 
two stabilized flight speeds  chosen.     At the higher speed  (92 KCAS)   in the 
armed configuration, however,  it took  longer to reach the maximum pitch 
rate  (approximately 1 second)   than it did for all the    other level  flight 
conditions.    This could be due to the effective negative angle of attack 
of the weapon and support pod when the helicopter is in the pitch-down 
attitude of high speed forward flight.    The resultant force forward of the 
rotor axis  (the weapon is at Station 90) produces a downward pitching moment 
which opposes the pitch-up control moment during the initial portion of 
the pitch displacement.    This delays the time to reach maximum rate, but 
does not appreciably decreasr the maximum rate since the weapon moment 
changes sign as the helicopter pitches up. 

; 

60. Lateral control response was high but not objectionable at all forward 
speeds and in hovering flight. The average maximum roll rate was 19 degrees 
per second per inch of right control travel for high speed level flight 
and hovering flight, and was slightly lower for level flights at 35 KCAS 
(Figures 40 and 43, Appendix V). The time to reach maximum roll rate was 
approximately 0.5 second for all conditions. The roll attitude 1 second 
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after right  control displacement varied linearly with the control displace-   . 
ment  (Figure 43, Appendix V).    It was  approximately 12 degrees per inch 
of control travel in high speed level  flight and hovering flight-f and 
slightly  lower in  low speed flight.    No significant changes were found in 
lateral control response or in the roll attitude cfter 1 second for either 
a forward shift of CG.  or for an increase of gross weight and addition of 
the XM-27E1 subsystem (Configuration  II).    This is  illustrated in Figures 40 
and 44, Appendix V. 

./ •■? 

61.    Directional control response was rauch greater in hovering flight than 
in  level  flight, being 75 degrees per second per inch in  a hover as opposed 
to 30,  21,  and 18 degrees per second per inch in  level  flight  at  35,  81, 
and 102 KCAS respectively.    This maximum yaw rate in hovering flight took 
a relatively long time to develop  (Figure 45, Appendix V)but was not con- 
sidered objectionable by the pilot.     In high speed flight,  the time to 
reach maximum yaw rate was 0.6 second.    At  35 KCAS, it was  about 0.9 
second and the time increased to between  1.5 and 3 seconds  for hovering 
flight.    The" time to reach maximum yaw rate in a hover appears to be depen- 
dent upon the size of control displacement*.     (PRS A-3) 

62.    The yaw attitude 1 second after a 1-inch pedal displacement was 28 
degrees  for hovering flight and decreased to 18 degrees  for 35 KCAS  level 
flight,   14 degrees  for 81 KCAS  level  flight,  and 10 degrees  for 102 KCAS 
level flight (Figure 45, Appendix V).    These yaw attitudes varied linearly 
with pedal displacement and were considered satisfactory.     (PRS A-3) 

r 

63.    A shift to a forward 
on the directional control 
to reach maximum yaw rate 
but the control response t 
per second per inch at 74 
Appendix V),    This is due 
weapon.    The yaw attitude 
changed for the forward C. 
flight at the above speeds 

C.G.   location in Configuration I had no effect 
response.    In the armed configuration, the time 

remained at 0.6 second in high speed level flight, 
0 a right pedal input was reduced to 16 degrees 
and 92 KCAS in level flight (Figures 40 and 46, 
to the increased weight and the drag of the 
1 second after a right pedal input remained un- 
G.  case but was reduced to 10 degrees for level 
in Configuration II.    (PRS A-3) 
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Compliance with Flying Qualities Specification 

64.    The general flying qualities requirements are specified in Reference 
12 and contractor requested deviations are presented in Reference 2.    The 
limited scope of test did not "include testing in all ujcensary configur- 
ations,  flight regimes, and extremes of the flight envelope.    The test 
instrumentation did not include vibration or control force ineasuring equip- 
ment.    The vibration was evaluated solely by qualitative pilot comments 
while control  force characteristics were determined by pilot comment. 

65.    The quantitative data and qualitative pilot comments indicate that 
the flying qualities are generally within the specified requirements and 
the requested deviations.    Significantly more testing would be required to 
accomplish a detailed compliance determination. 
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Cockpit Evaluation 

66.    The pilot enters the cockpit through the right front cockpit door. 
An assist handle is   located on the topside of the door frame inside the 
door.     With the cyclic stick attached to a torque tube at the base and 
front of the pilot's seat,  some difficulty is encountered getting the 
left   foot  and  leg to the inside position.     However,  after several  times 
of entering and exiting,  a pilot should not have any difficulty in rapid 
entrance or axit. 

67.    The pilot and observer seats  are stretched mesh webbing on a frame 
for both seat and back-rest.    Seats  are comfortable but not adjustable 
and should not create any fatigue problem for duration of a full  fuel 
load flying time  (approximately 3 hours). 

68.     All switches,  circuit breakers,  and radio controls  are easily reached 
by the pilot with the exception of the map light and switch  located 
above the first aid kit on the center structure,  left of the pilot's seat. 
Relocation of the map light and switch is desirable for improved Army use. 

69.    Cyclic, collective, and pedals are  located so that they can be com- 
fortably manipulated by the pilot sitting in an upright position.    The 
directional pedals have three positions which will easily accommodate the 
average size pilot.    Cyclic travel is restricted in the right rear position 
by pilot's right  leg.    The restriction was  approximately 1 inch of right 
lateral travel to the project pilot but will vary with pilot size.    The 
above evaluation was made in a static position on the ground and rotor not 
turning.    No restrictions were encountered during actual flight testing 
and it is felt that no restrictions would be encountered in normal flight 
regimes.    Correction is desirable for improved Array use. 

700    The instrument panel  layout was evaluated in the test helicopter and 
on Hughes Tool Company proposed arrangecjent  (Drawing No.  369ASK427).    The 
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general  layout is satisfactory with  the following exceptions: 

a. Panel Arrangement: 

(1) The helicopter was designed for a VFR mission; therefore, 
the airspeed indicator and N2 rotor tachometer    should be 
more directly in frowt of the pilot in the place of the 
altimeter and clock. 

(2) The clock should be moved down to the fuel quantity location, 
the fuel quantity to the N2 rotor tachometer location, and 
the altimeter to the present airspeed location. 

(3) By placing the airspeed and N2 rotor tachometer at the right 
edge of the panel reduces the pilot's scan of his primary 
VFR instruments and enhances his view outside the cockpit 
for the VFR mission, Althou^i this is in conflict with the 
standard "T" panel layout, rearrangement is desirable for 
improved Array use,, 

b. Yellow/amber caution  lights are not discernible when lit in bright 
sunlight.    Correction is desirable for improved Army use. 

71.    The first aid kit and fire extinguisher are easily accessible to the 
pilot.    Cockpit doors are jettisonable with an emergency cable handle only 
after doors have been opened with normal handle.    The pilot's door handle 
is behind his right shoulder and difficult to reach with either hand.    The 
emergency door release should be a single, easily accessible operation. 
Correction is required for satisfactory Army use.    The visibility from 
either cockpit seat is generally good.    The instrument panel creates a 
blind spot in the forward center cockpit area from the horizon down to the 
pedal locations but is not objectionable. 

Helicopter Maintainability 

72.    The aircraft availability was excellent during this program.    The air- 
craft was available for testing every day.    The contractor maintenance 
personnel expended approximately 3 man-hours per day on the aircraft.    This 
level of effort is appropriate for a test aircraft. 
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73,    Maintenance problem areas  encountered during the test program were 
as follows: 

a. A small crack, developed on the right side trailing edge of 
fairing above the tail pipe  (aircraft hours  -   139:00). 

b. The external power plug bracket was broken while removing the 
APU cord (aircraft hours -  147:00). 

c. Two main rotor dampers were replaced because their operation was 
not s.nooth and exceeded torque  limits  (aircraft hours-147:00 
and  154:00). 

d. The emergency release handle  cable on the pilot's  door frayed 
and broke off (aircraft hours -  151:35). 

e. The sideslip ball  race  lost  fluid causing the ball  to be 
inoperative  (aircraft hours -   154:00) 

f. A small crack developed on the engine inlet air fairing 
(aircraft hours -  158:40). 

g. The  left and right position  light brackets cracked (aircraft 
hours -  161:20). 

h.    The aircraft was delivered with a slight 1 per rev vertical 
vibration at all speeds.    No attempt was made during the test 
program to correct this item as it was felt that it would not 
impair any qualitative or quantitative data. 

Vibration and Noise Levels 

74,    Vibration test equipment was not available during the test period. 
Noise  level requirements were deleted from the test program as a result 
of instructions issued from the U.S. Army Aviation Materiel Command.    These 
tests had been previously conducted on a production aircraft by the U.S. 
Anay Aeromedical Research Unit,  Ft.  Rucker, Alabama. 
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CONCLUSIONS 

General 

75t      »Tie  aircraft   and engine  performance  characteristics   and  flying 
qualities  of the Oll-OA helicopter met   all  the  requirements within  the 
scope  of this  test. 

Deficiencies   and ShortCv^mincs  Affectinp Mission  Accomplishment L Mimiisnmei 

76.     Correction  of the  following shortcomings  is  desirable   for  improvcu 
helicopter operation  and mission   capabilities: 

i>(   a.     Map  light  and switch  difficult  to reach  by pilot   (Paragraph 081, 

b.     Restriction  of right   lateral  cyclic travel   in  full   aft   position 
by pilot's   leg  (Paragraph 69). 

Pc.     Primary VFR  instruments  not  properly   located  for mission 
(Paragraph   70). 

''V-     d.     Yellow caution  lights  not  discernible when panel  is   in 
bright sunlight   (Paragraph  70). 

,v   '<-- 
e. Emergency jettison  of cockpit  doors  difficult   (Paragraph  71 I 

f. Minor airframe  and maintenance problems   (Paragraph   ?3l. 
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RECOtWENDATIONS 

77.     Correct those shortcomings stated in Paragraph 76,   for which conoction 
is desirable for improved helicopter operation and mission capabilities. 

t 
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APPENDIX  I 

GENERAL AIRCRAFT INFORMATION 

^ 

AIRCRAFT DIMENSIONS AND WE IQ ITS 

Overall Length 30 ft 3-3/4 in. 
Fuselage Width 4 ft 6-3/4 in. 
Skid Width 6 ft 9-1/4 in. 
Overall Height 8 ft 4 in. 
Empty Weight 1153 pounds 
Configuration I   (unanned^   Weight 2290 pounds 
Configuration II   Canned)     Weight 2500 pounds 
Overload Gross Weight 2700 pounds 
C.G.   Limits 97-104 in. 

ENGINE AND TRANSMISSION  LIMITS 

Shaft Horsepower  fTO power,   104 % RPM) 
Shaft Horsepower (Maximum continuous 

power,   104%  RPM) 
Turbine Outlet Temperature  (TO power) 
Turbine Outler Temperature  (Maximum 

continuous 
power) 

Rotor RPM (104 %} 

281 SUP 

223 SUP 
1380oF(749o(;) 

1280oF(693oC) 
489 RPM 
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APPLNDIX II 

TEST  INSTRUMENTATION 

The test instrumentation used during this evaluation was  supplied, 
installed,  and maintained by the  Logistics Division of the U.S.   Army 
Aviation Test Activity.     Calibration of the instrumentation was 
accomplished by the  Instrumentation Branch of the Air Force  Flight Test 
Center and the Logistics Division of the U.S.  Army Aviation Test 
Activity. 

A swivel-mounted pitot-static airspeed head was  installed on a boom 
which extended approximately 5   feet in front of the nose of the heli- 
copter.    This airspeed head was used as a source for the sensitive alti- 
tude and airspeed systems.    Vanes  attached to the boom were used to 
measure angles of attack and sideslip. 

Sensitive instrumentation was installed to measure the following 
parameters: 

Pilot-Engineer Panel 

Soora System Airspeed 
Ship Airspeed 
Boom Altitude 
Outside Air Temperature m 
Rotor Speed '* 
Torque Meter Pressure 
Turbine Outlet Temperature 
Turbine Compressor Speed 
Fuel Counter 

Photo Panel 

Boom Airspeed 
Boon Altitude 
Outside Air Temperature 
Rotor Speed 
Torque Meter Pressure 
Compressor INlet Temperature 
Compressor Inlet Pressure  (Altimeter) 

j" 
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Oscillograph 

Pitch Angle 
Pitch Rate 
Yaw Angle 
Yaw Rate 
Roll Angle 
Roll Rate 
Collective Stick Position 
Cyclic Stick Longitudinal Position 
Cyclic Stick Lateral Position 
Pedal Position 
Angle of Attack 
Angle of Sideslip 
C.G. Normal Acceleration 
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AJ'PENÜIX  III 

METHODS    OF TEST 

AIrJPEED CALIBRATION 

1.    A level flight airspeed calibration was accomplished over a 
measured ground course to determine the position error of the test 
boom and standard airspeed system.     Reciprocal headings were  flown 
at  the same indicated airspeed,  and the average  lapsed time was 
used to correct for wind velocity and direction.    Pressure and temp- 
erature measurements were used to obtain the air density ratio. 
The basic calibration was conducted at the normal operation rotor 
speed and checked at the minimum rotor speed.    Variations with 
ground proximity, gross weight,  center of gravity  location,  and 
flight regime were not determined. 

HOVERING PERFORMANCE 

2.    Hovering performance data were obtained using the free-flight 
method at skid heights of 4  feet   (IGE)   and 55  feet   (OGE).     A 
weighted cord of the desired length attached to the skid was used 
in conjunction with radio signals  from the ground to maintain the 
aircraft at the desired height.    Gross weight was varied by incre- 
mentally adding ballast while maintaining a mid C.G.   location. 
Maximum and minimum rotor speeds were used at each height and 
weight.    Testing was done at two density altitudes,  Bishop  (Approxi- 
mately 4300 feet)  and Bakersfield, California (approximately sea 
level), to further vary the range of power and thrust coefficients 
and to determine if any rotor deterioration with altitude was 
present.    Each skid height was  flown separately with rotor speed 
being varied to obtain two data points at each gross weight.    Engine 
torque was recorded manually when the pilot indicated the aircraft 
was stable at the given skid height and rotor speed.    Pressure alti- 
tude,  free air temperature,  and fuel counter readings were also 
recorded by hand, and the photo panel was used primarily in a back- 
up capacity. 
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CLIMB PERFORMANCE 

3.    The best climb airspeed for various gross weights, rotor 
speeds, power, and altitudes were determined from the level flight 
performance data.    Normal rated power climbs were accomplished 
from approximately sea level to the service ceiling.    Military 
rated power climbs were terminated at  10,000 feet.    During the 
climbs, power limits were established by the lowest allowable 
engine limit for the power setting. 

4.    Two climbs were made at each power setting.    The pressure alti- 
tude, indicated airspeed, torquemeter reading, time, and fuel 
counter readings were recorded by hand every 500 feet.    The photo 
panel was run at 1 frame every 2 seconds throughout the climb. 
The above climbs were all made at Mission I gross weights at a mid 
C.G.  and were used to compute the power correction factor (Kp). 
Two additional climbs at normal rated power and gross weights of 
2190 and 2450 pounds at mid C.G. were made to obtain a weight 
correction factor (%).    These two factors were used to correct 
the climb data to standard day conditions. 

5.    The effects of airspeed and rotor speed variations were not 
investigated during the climb tests. 

LEVEL FLIGHT 

6.    Level flight power required tests were conducted at Mission I 
gross weight for three different C.G.   locations to determine the 
most adverse drag condition.    The C.G.   locations were chosen to 
cover the allowable range.    Four additional flights were made at 
the least desirable C.G.   location  (forward)  at different altitudes 
and weights necessary to vary the nondimensional coefficients. 
During each speed power flight, as fuel was consumed, the altituder 
was adjusted so that a constant ratio of weight to density (W/p) 
was maintained.    Rotor speed was also held constant throughout, 
so that all the point-« on a specific curve were flown at a constant 
thrust coefficient.    Pressure altitude, free air temperature, rotor 
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engine torque, turbine outlet temp<irhvure>  and fuel used were 
manually recorded at each stabilized  level  flight speed.    Speed 
was varied incrementally throughout the allowable speed range 
for each  flight condition.     In  addition,  the photo panel was  used 
to provide engine characteristics  and the oscillograph was used 
to establish the trim control positions.    Tests were also con- 
ducted in the armed configuration to determine the performance 
and stability and control contributions of the weapons system. 

ENGINE   PI-RFORMANCli 

7.    The aircraft engine was calibrated on a test stand by the 
engine manufacturer prior to installation.    Data were recorded 
to determine  the installed performance  for the ambient test 
conditions.    Ambient and compressor inlet pressures and tempera- 
tures were recorded at various density altitudes  for calibrated 
airspeeds  ranging from 0 to 120. knots.    The resultant data were 
used witi:  the Engine Model Specification to determine the in- 
stalled power available.    The engine characteristics were de- 
termined from the relationships between gas producer speed,  fuel 
flow,  engine torque,  and turbine outlet temperature. 

STATIC TRIM STABILITY 

8.    Tests were conducted to determine the static longitudinal trim 
stability and flying qualities at  a series of trim airspeeds dur- 
ing level  flight.    Stick positions were recorded on an oscillograph 
during the   level  flight testing when the  aircraft was stabilized 
at a given speed. 

STATIC  LONGITUDINAL COLLECTIVE-FIXED STABILITY 

9.    The static longitudinal collective-fixed stability tests were 
conducted to quantitatively measure the static stability charac- 
teristics and flying qualities as airspeed was varied about a given 
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trim airspeed at  afixed collective setting.    The aircraft was 
trimmed at the desired airspeed and the collective control was 
locked in position.    Airspeed was  then  incrementally varied through 
the range specified in Reference  12.     Cyclic and directional  con- 
trol was used as  required to achieve the necessary speed changes. 
The sideslip angle was held at zero during the tests. 

10.     An oscillograph and a photo panel were used to record atmos- 
pheric conditions,  control positions,  aircraft positions,  and 
motions.    The instrumentation is presented in Appendix II. 

STATIC LATERAL-DIRECTIONAL STABILITY 

11. The static lateral-directional stability tests were conducted 
to determine the static directional stability and effective dihedral 
characteristics at various airspeeds  and sideslip angles.    The trim 
speeds  and sideslip angles were as specified in References 5 and 
12. The aircraft was trimmed at the desired airspeed and the 
collective stick was  locked in position.    The heading and airspeed 
were maintained constant while sideslip angles was varied both 
right and  left.     Data were recorded for each stabilized condition. 
The instrumentation used to record the data is  listed in Appendix II, 

SIDEWARD AND REARWARD FLIGHT 

12.    Sideward and rearward flight tests were conducted to determine 
the control positions required to hover under cross-wind and tail- 
wind conditions.    These cross-winds and tail-winds were simulated 
by flying at certain sideward and warward speeds.    These speeds 
were measured by stabilizing IGE on a calibrated ground vehicle 
travelling at the desired speeds.    When the aircraft was stabilized 
on the ground vehicle, the stick positions and aircraft attitudes 
were recorded on an oscillograph.    The instrumentation used is 
listed in Appendix II, 
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DYNAMIC STABILITY 

13, The dynamic stability characteristics were determined from the 
aircraft motions resulting from a dynamic disturbance. An 
external disturbance was simulated by introducing a control pulse 
into the individual axis being investigated.  Control position was 
fixed on all other axes. The pulse was initiated from a trim 
condition and consisted of a control input of approximately 1/2 
inch, which was then maintained for 1/2 to 1 second. The control 
was then returned to the trim position and held fixed until the 
motion had been established or recovery action was necessary. 

14. The normal acceleration characteristics and the shapes of the 
individual parameters were evaluated against the requirements of 
Reference 12. 

CONTROLLABILITY 

15. The controllability was determined by the resulting maximum 
angular rates and accelerations per inch of control inputso The 
angle at the end of 1 second after the control input was also evalu- 
ated for compliance with Reference 12. The step input was accom- 
plished by rapidly displacing the control and maintaining this con- 
trol position until the maximum rates and accelerations were reached. 
All other controls were held fixed during the sten input. The 
control inputs were incrementally varied from 1/4 to approximately 
1.5 inches. The longitudinal, lateral, and directional axes were 
evaluated. 
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APPENDIX  IV 

WLIQIT AND  BALANCE 

1.    The test  aircraft was weighed prior to installation of the test 
instrumentation.     The weight and balance was  conducted in a closed 
hangar using an electronic weighing kit.    As received, the aircraft 
gross weight was   1148 pounds with a longitudinal C.G.   location of 
106.3  indies behind the reference   line  and a  lateral C.G.   location 
of .05  inch to the right of the center.    The  reference  line is   100 
inches  forward of the rotor center line. 

2.    To verify the manufacturer's weight guarantees, the weight was 
corrected to the Chart A specifications   (Reference  13).    This 
included the  removal of 5.9 pounds  of oil  and 2 jack  fittings 
weighing 1,3 pounds.    Weight was  added to account  for 2 cargo seats 
(5,3 pounds),  2 seat belts  (2,4 pounds), unuseable fuel  (1.4 pounds), 
and a flight manual  (0,8 pounds).    With these corrections, the 
empty weight was   1153 pounds at a longitudinal C.G.   location of 
106.0 inches.    The manufacturer's empty weight  guarantee is   llyC 
pounds with 37 pounds of fixed armor included.       Including this 
fixed armor in the empty weight of the test helicopter, the   1190- 
pound guarantee is  jet met.    The Configuration II  empty weight is 
1517 pounds, which includes the XM-27E1 weapons system (237 pounds) 
plus 94 pounds of removable armor. 

3.    The Configuration I gross weight of 2290 pounds includes 400 
pounds for a crew of two, 94 pounds of removable armor, 200 pounds 
of mission equipment, and sufficient  fuel for a range of 260 nautical 
air miles  (conditions as specified in References  1 and 2).    Added to 
the empty gross weight of 1190 pounds, this allows 406 pounds  for 
fuel.    The Configuration II gross weight at  2500 pounds includes 
400 pounds  for a crew of two, 200 pounds of mission equipment,  and 
sufficient fuel  for a range of 230 nautical  air miles  (conditions 
as specified in References 1 and 2).    Added to the empty weight of 
1517 pounds, this allows for 383 pounds of fuel. 

4.    The aircraft was weighed after installation of test instrumen- 
tation, and the basic weight  (full oil, no fuel)  was  1510 pounds 
with a longitudinal C.G.   location of 104.3 inches. 
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APPENDIX V 

GRAPHICAL TEST DATA 

. 

34 

FOR OFFICIAL USE mi 

w^itk'll^^^^'itAi{i^i^^^ii^'üiMivi^tiilif^Ä]^iiM''^iiil\fi^ AJi iJ^^^^a^'t-iA^XJ^R^y^^^^^-.^..^;^^^^^^^^^ 



wr 

m ÖFFICSÄl 11^ nw,t 

ncuiu; HO. i 
AIRSPEBO    CALIBRATION 

01i-6A    S/N  65-12927 
CLEAN  CONFIGURATION 

BOOH SYSTEM 

tn 
ä     H c J. a 
^§ 10 
'JJZ 

ir.tH 

S
IT

IU
. 

A
D

D
ED

 

0 

OO -10 
:--U al 

ca 

to 
I— 

b 
3 

a. 

a 
w 

a. 

140 

120 

100 

80 

60 

40 

20 

ULNSITY 
ALTITUDE 

FT 

2 ICO 

r.uuss 
WEIGHT 

LB 

2260 

ROTOR 
SPEED 

RPM 

483 

C.C. 
LOCATION 

LONG     IN       LAT 

100.3 
(Mid) 

Ü 

(Mid) 

j ^x- T) -y- -w- -**»- 

FLIGilT 
CONDITION 

Level 
Flight 

/ 

20 

Line of ZQTO 
Correction 

/ 

NOTES; 

Calibration from (jxound Spaed 
Course technique. 

Calibrated airspeed equals 
corrected airspeed pins position 

error ^ic + AVPC 

Denote5 cockpit cooling 
vents open, 

Denotes 46? RPM. 

40 60 SO 100 J2(' 

INSTRUMENT  COkUEul i-.O  AlUSf'EE'.j   '  K.VJTS 

14r 

r«r> «rririi»  i»cr fiKj; y 

ifyffiliiifrfit^irfiT^ fililiifairmWiiiiiwiiiMtfaife 
... I.. 



TPSSSS 

CO e:    H 
O CO 

10 

ÖHiQ 0 
HaJQ 

CO       -10 

140 

120 

CO 
H 
O z 

Q 

a3 
t—■ 

CJ 

100 

80 

60 

'U) 

20 

FIGURE NO,   2 
AIRSPEED CALIBRATION 

011-6A S/N 65-12927 
CLEAN CONFIGURATION 

STANDARD SYSTEM 

DENSITY 
ALTITUDH 

FT 

GROSS           ROTOR 
WEIGHT         SPEED 

LB                RPM 

C.G. 
LOCATION 

LONG       IN 
FLIGHT 

LAT CONDITION 

2320 2260             483 100,3 
(Mid) 

0       Level 
(mid)   Flight 

-ti) rtr -e- 

Ship Static 
Source 

XT 
-^^ 

rVv 
Ship Pltot 
System 

NOTES: 

1. CalibVation from Ground Speed 
Course technique. 

K 
Line of Zero 
Correction 

Calibrated airspeed equals 
corrected airspeed plus 
position error - V V,     ♦ 

ic 
fiV 

PC 

■v' 
3. ;.. Denotes  cockpit  cooling 

vents open. 

4, .:. Denotes  469  RPM. 

20 40 60 80 100 120 

INSTRUMENT CORRECTED AIRSPEED  "   KNOTS 

140 

p n   n r t • r i * 

teiiiii ^d.^^^^^:..^^............. .....-,...   i     m .-,.:..:.. 

I- ■L 

,;■.., ^j«tf..j-.^ j.^'i. 



FlGuüi-; m.. 3 
SKa-ixai .:Oi.TJiiiJü rLOT 
01i-6A        S/N 65-12927 

III ilROUIlD EFFECT 
,:i.ii.« CGHFIuiniATIOI! 

UOtE:    Curveß iJerived frcir. „'irurc S, 

10,000 

M   ß,ooc 

ä   6.0Ü-; 

g   U,oo; 
;7 

2,0OC 

o1— 
liOO 

\ 

aor DAY (950F) 

\ 

1900 2Q00 2200 2I4OO 26(30 2(100 

GSOSS yEIüiiT      - LD 

3CiX) 

FOR OFFICIAL USE OKIY 
11 

»^^LUM^ t*^*^^^^^:^.^^^^^,^^,^ 



üwr 

ro? orriC!M USF nviy 

i'IÜÜIlü liü. 

53' 

Cli-CA        i./!l 65-12927 

CLi'LiH aoHFiauüirio?; 
■?AKrJ ÖFP IWf&'R 

;;KID H-;iaHt 

üüTFf     Curves dcrivfL'G i^on Fi^niro 6, 

10,000 

N 
S 3,000 

| 3,000 

H 
:;1 

ä ^,oco 
CO 
t/i 

2,000 

ol 
16P 

2CK)0 2^00 2Z.00 2600 

(IRCGS /JBlGi.T    -    Li3 ' 

CUUO 3Q.3Q 

füR OFfiClM USE O^tii 

vjafcijij^^l^t^^M^jJ^^^i^^u^^jAatti^iatii to^kitfrfi^tfifl>fiiittfii^^ 



m OFFICIAL USE ONLV 
FIGURE  NO.   5 

NON-DIMENSIONAL 110VF.RINC  PERFORMANCE 
OII-()A    S/N  65-1292 7 
CLIiAN CONFIGURATION 
SKID HEIGHT  ->     4   FT 

SYM 

DENSITY 
ALTITUDE 

FT 

5820 
(: 7C 

50 

48 

46 

44 

42 

g40 
< 
a 

38 

~<        36 

LT      34 

32 

30 

2S 

26 

24 

r; .<■- 

■^ 

;>J 
x» 

y^ 
/ 

^ 

32       34     36 

/ 

/ 

/- 

/ 

38     40       42       44 

CT  x  1()4 - Kt 

46     48       50 
,4 

52       54       56     58       60 

x in 

pA(nR) 

W* OFFICIAL IfSF ONLY 

%mliM(Mtitf^"^ i^iiiMLBiiSi iiTilflMräA 'liY^rt^^Ai^il'iii-iliii 



r 

FOR OFFICIAL USE ONLY 

FI GURU  NO. ^ 
NON-DIMLNSIONAL .IUVI.F.IAG PLKFORMANCIi 

ÜI1-6A    S/N  Of.-12927 
CUlXi CaMriCURATION 
SKID iir.IQIT -   3S   FT 

SYM 

DhNSITY 
ALllTUOF 

FT 

.1150 

u 

50 

4S 

16 

44 

42 

".    40 
cc 
a 

a 

36 

34 

32 

30 

2S 

26 

24 
32 34   30   38  40 

C-. x 10 

5 i 

'V. 

4() 18  50 .>«   60 

PACQR) 

FQ" OFFICIAI ÜSF. ftWiY 

-'^..-t^a^i^^-t^^ TlS'rtwf'i ^ 'i   -'' .^■■..-■.,".,^ 



FOR OFFICIAL USE OKiY 

FIGURE NO.   7 
VARIATION Hf RATE OF CLiHB 

AS A FUHCTION OF GROGS HEIG:IT 
AUTO SHAFT HDRSEPOWER 
OH-dA    S/M 65-1Ü927 

xENSiry 
ALriTUDE 

SYM              FT             SHP 
5000       ai2 

10000           200 

ROTOR 
SPEED 

KF1-1 
483 
4Ö3 

1800 

1600 

1400 

iiÖO 

\ 

\\ 

1000 

ÖOG 

\'■■•-. 

\ 
\   : 

\ 
M 600 

^4 i+00 
1 1300 aDOO   i2D0 iJfOO «£00 a>o 

a GROSS WEIGHT - LB 

& 

i 
1300 

1600 / 
4 

1400 

1200 /■■ y 

1000 /is 

800 

r.nn 

1.6 

1.4 

1.2 

-*   1.0 

.6 

.4 

Id) 180  .00 220 240 260 JJO 3D0 

SHAFT HORSEPOWER 

4/ 
/^ m 155,(Wö(i -1 ) 

(&2 S^i 

.21  
2000   d£ 0 2liX) 2600 2t3o) 

GROGS WEIGHT -LB 

EEiism GROSS ROTOR 
AL^ITJito WEIGHT SPEED 

SYt-I FT LB RPM 
5000 2290 483 

•- 10000 2290 483 
s n     .810 

K    -  A  JVC GW 
'p  ~   6  SUP  X   33000 

r ^f»  '»rc",»»i   itrc  «m v 

(1*^'. J^'AA-^t. tftiiiiilfiii^NfTTiiii'-iriiiftilirliirtiniiy^ i 



HgyBJj«ij|aj-«.>...i j*w. t.r-wvi*f9*!wmi'%&wi*w&o*wM*Mm\mnAimw-h^ 

ron ^rr|p!«i  W P^.V 

—   - ^  
a   u) 

c^a0rf«*Ä:ÄS^' •s . 
in   r.r 

■ Si 

Ci 

•:• re —- 
r- 
CM 1 —l ^8 :.-3  CA r J 

O C\J -5^. ^J l-< 
:-5 H if   i ' L      D H 

.i 0 
' 1      ". «! 
l7. < P i  a 

:0  >-,. '   ",   '- 
H « o r"^. C *   ;■""— 

—  CO o W UJ M 
^H «-^ a, ^ 

y« r-< -o '> 
4! ^ ,1 H to      Q 

o   • -^ 
f i 

u^ !H -.? 
a a   • ./ 

C 

3 

S 

rn 

1 
'    t 

' ■ i 

3 

n 

If. 
■J 
c 

CVJ 

a 

,3 

S V SO 

CM 

--4 

g 

3 
H 

a 

O ;.) n 
-^J Ü4 r-( 
CVJ 

a 
^ 

>4 
m 

I 

J8 ^ 

^ 

r^ 

^ ^ 

8 o 
-it 

I s 
o 

8 0 

1, ,1 '^Tfl.TTJ'!^. 

a ^ 
C\J 

8 ^ L 

o 
Q o 

^J 
Ö 
« § 

O 
o 

a 

UA 

o 

ro1» QFHCI.M I'SE mi 



FOR OFFICIAL USE ONir 

8 CM'  <-}    |o 

AH M 1- 

i 
o   J 

cv 

o 

D 
CM 

IO 

I 

Li 

en 

CM 
:■! CN 

: : H 
-f   i 

^ 

mo' 
P     3S 

(■-) r1 » H 

r^ H 'i 
:. c: o 

;2 rJ ■-.■; f-^.-t; 

7 

P.! 

\ 
\ 

'{ 
i 
h 

o 
ICvi       V) 

p 5 !H ^ 

i-3 :: 1 Vf\ ■ 

n? 

1 '-'  ■;• 
1              „1" 

... 
1    . i 

:f: 

X:TI^ —    wnn T TT(7n TT ■"It 

r30 OTi'^M   n-c  f^u 

teiirfikiii^ii>¥Mtfi<äiiiniMri^[iiiiirir^ 

1.A 

ri 
4 8 
ii 

i ^ 1 

P 
Ö 1 

s 4 - ^ 

!1A 

o 

;:-! 

mmmtm 



m iTTT^twvvrrr^rvT '^■^"•■■'".■".■'-l———————(-IP-«™^^PP 

m mmi m mi 

FIQUilE NO.  10 
mmt, pciüi,offi'i.4:'icB 

0h'-6A 3/il (6"12927 

Rototi snzd     -     liB3 ?^ 
C.Q.LCCiriGH      ■ 97  (FV!)) 

120 
^ 
c-f 110 

1 

CO 100 

(-•I 
90 

S /%-> 80 

70 

a. 

3 

£ 

I      (-! 
1      f > 

to 

1.0 

.9 

.3 

.7 

.6 

-■ 3l:A LJ\ !-lL 
 -<*■.. 

b',000 FT 

10,000 FT 
^ 

KIASS    1«    J.-olid line •rlenotes •.••.irv«B 
calculated al ,<■/$ ,..LM-:' :..\A 

2. ;Jrokan line denotes curvea 
' calculated at airspeed lira.it.» 

3. Oarros cerir-ui t'ren ricure 
11 arid 2h, 

■r 
,-10,000 FT 

N 

\ 
\ 

\        ,, 5,000 FT 

L300 2000 2200 2)400 2600 

:  GROQr, VSIGHT - LB 

2o00 3000 

FOR OFFICIAL USE mi 

r^ä^jäji^u^^ä^^^^ij^aüjM^^^i^ ^.n,j^^i>^3^Av<A'fr|i--^-M^ ;, JiTi*1. Jf-- a i u if-ALi) |l ■ i1 rtttfi' r T toaittB^iWVitti^^iiiiliiWi^li^      "r r 



p^r-r. i «^-Ä-t-pp vjr?*w witv^K'.f .wpw\ \^\ w *.«,. ^.«is fMWT -"'w »v^r.^w^-vn?' J!,'' , . ,' I" ...''" i ;i ■.. I. , ■ i. i      i I !> i i MI , „ ,,. 
WWMMWBHBHaw.iuin. wgjLiiM 

FOn Prrfn'«i lice nWiy 
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82    84      8<i      8$      »0    92      94      96      98    100    lp2    104 

REFERRED GAS PRODUCER SPfeED . Nj/vT- % RPM        h 
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FIGURE NO. 26 
ENpINE •OtAHACTERlSTICS 

01I-6A S/N 65-12927 
.T6i^A-5A 

; SYM. ;            i 

i. o .;. .    tS£A LEVEL 

D ;io,ooo FT 

i a : 
5000 :    FT 

460 

80 

/. 

CURVE TAKEN  FROM MODEL-  IT 
SPEC 58O-F (REP.   3) 

CUSVB TAKEN FROM mvii 
srßc. 5Po-F \S;IUI'.EJG 
TJSST IHLiT 30IIDITIOHS 
(ylGUHE 23). 

/  / 

CURVE TAKEN FROM MODEL 
250 TEST mn.  (REF. 4) 

Ö and 6 based on compressor 
inlet pressure and 
temperature 

Shaft horsepower based on 
Allison torque presssure 
calibration 

100 120 140 160 180 200 220 240 260 280 300 320 340 360 

REFERRED SHAFT HORSEPOWER SHP/6, /I   - HP 
      _ t2  t2 
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FIGURE NO.   27 

ENtjlNE (pHARACTERISTICS 
0H-6A S/N 65-12927 

T63-A-5A 

C^llV^ I'AKIsH KRGj; HÜD15L 

(^lOUilfl 23). 

OIJRVS T.UC3S  ."RUH HCIEL- 
SPHC^aO-J  (REF. 3) , 

"7 / 

/    / 

vuivvn WEN FRpK MÖBEL 
,250 TUST bWÄ (RT.F.: k) 

76      7?      80 82    84      86      88      90      92    94 

I^PERBBD GAS PRODUCER SPEED 

96      98    100    102     104 

N  /  STU ^ RPM      ■ 
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FIGURE WO,  28 
CICLld Cün'iiDL MtTEHK 
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FIGURE NO. 29 

CONTROL POSITIONS IN FORWARD FLIGHT 
OH-6A S/N 65-12927 
CLEAN CONFIGURATION 

SYM 

b 

DENSITY • GROSS 
;ALTITUDE  WEIGHT 

FT   •   LB 

5550 
5060 
5270 

2290 
2300 
2290 

ROTOR     C.G. LOCATION 
SPEED      ,  IN FLIGHT 
RPM      LONG     LAT     CONDITION 

483 104.0 (aft) 
483 100.0 (raid) 
483   97.0 (fwd) 

1.4 (rt) Level Flight 
0 (mid) Lavel night 
0 (mid) Level Flight 
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FIGURE NO. 30 
CONTROL POSITIONS IN FORWARD FLIGHT 

OH-6A S/N 65-12927 
CLEAN CONFIGURATION 

DENSITY GROSS ROTOR C.G. LOCATION 
ALTITUDE WEIGHT SPEED IN FLIGHT 

sm ET .  . LB RPMN LONG LAT CONDITION 

o 1000 2260 483 97.0 (fwd) 0 (raid) Level Flight 

Ti- 5270 2290 483 97.0 (fwd) 0 (mtd) Laval Flight 
6 13800 2300 483 97.0 (fwd) 0 (mid) Level Flight 
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NOTE:     Full Control Travel  - In 

Longitudinal =  12-55 
Lateral , -  12.25 
Directional    -    4.05 RT 

3.70 LT 
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FIGim NO. 31 . 
CONTROL POSITIONS, IN FORWARD FLIGHT 

OH-6A S/N 65-12927 
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riGURE NO.   32 

STATIC LOKOnUDIHÄL cceyuEcnvE FJXBD STAKILITY 

0H-6A S/N 95-12927 

C3uEAN CDSFIÖURATinjl 
TRIM EENSm GROSS WEIGHT ROTOR 

AIRSPEED ALTIWEE StpBBD 
3Y14           KCAS                 FT LB RPM 
0             35.0             6420 S270 433 
a            8l.O            60Q0 22B0 kd3 
4             97.0             6660 2250 483 

CO. JtlGHT 
Loctmm      CONDITION 

urn LAT 
101.3(al(i) 0(Bild)LeT«l Flight 
101.3(ald) 0(]nld)LBvel Flight 
101.3(Äld) 0(mlä)Level PllgJ&t 
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NOTE;  . FJJH Qonl^rol Travel - In 

Lcn^itudinal a 12.55 
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Directional * 14.05 RT 

3.70 LT 
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nauHE no. 33 

sajmc uTERAt-DUfficnoiNÄL eiÄDinn 
0R-6A S/N 65-12927 
CUSAH COUFIGIIRATION 

TRM       EEBBITJf GpRO?S KOTOR C.G. 
AIRSPEED   ALTITUDE       WEIGKT       WSSb LOCATION 

KOIVS PT LB KW ,ÄM>,        IN 

KLIQHT 
OONDITION 

35.5 
81.0 
102.0 

5510 
5750 
5970 

2280 
2310 
2300 

LONG LAT 

W3 
^3 
^3 

lj0O.6(ttld) 0(ald} Level flight 
100.6(mldj O(jald) Level Flight 
100.6(i»ld) O(Bld)    Lervöl Flight 
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NOTS: Full Control Travel» ip 
Longitudinal a 12.55 
Lateral    »12.^ 
Dlrectioöal •» ^.05 RT 

- 3.70 LT 
OoHectiTe  n 8,70 
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FIGURE NO. 3li 
amTlC UTERAL-DIRECTIONAL STABarTT 

0H-&1 6/H 65-3.2927 
XM-27^E1 IW STOWED POSITION 
EKHSITI        GROSS ROTOR 
ALTTEUDE     WEIOHT SPEBD 

FT LB KPM 

6000 
589O 
596O 

2460 
2^90 
2il60 

CO.        FLIGHT 
LOCATION    COHDITION 

LONG    t®   LAT 
463 101.0(mld)l,5(LT) Level Flight 
483 101.0(ttld)l.5(LTJ Level Flight 
IJ63   101.0(iilld)l.5(LT5 Level Flight 
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COMriiOL POSITIOMB DUIÜMÜ UIDEWAJiD FlTQEt 

6H-6A.1   S/N 65-1296? 
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^IQURlt NO.  36 
COM-ROt POSITIONS ÜUlil]*} RSARWÄRt HLIülU 

DH-6A   S/M 65-12967 

XM-a7-El Di srOWED POSITIOW IGE (IG FEET) 

IlS^SITY       OROSS ROTOR,        O.G. LOCATION 
ALTITUDE     WEIGHT       SPEED1 IN 
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FIGURE NO.    37 

FT LONGITUDINAL PULSE 
iOH-öA    S/N 65-12927 
ICLEAN CONFIGURATION 

11.0 KCAS 
»000  FT 

GROSS WEIGHT 
ROTOR SPEED 
C.G.   LOCATION 

2290 LBS 
483 RPM 
STATION   100.6  (MID) 

CG.  NORMAL 

PIT 

ROLL 

YAW 

YAW 

"PITCH 

ROLL 

5.0 6.0 

TIME  - SECONDS 

7.0 
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FIGURE NO, j 
RIQIT UTE RAL PI 
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CLEAN C0NFIGURA1 

LEVEL FLIGHT 
TRIM AIRSPEED 
DENSITY ALTITUDE 

81.0 KCAS 
5000  FT 

ID 
ai a 
? 0^ 

k%   10 a 
< 
>- 20- 

Ü 

fe 

a: 

a 

< Q 

IS 

CO n s    0 

tu 
SQ io 
a. 

10- 

JIO 

zZO 
tu 
Q 

< tu 
Q 

U 
H 

0- 

tu u 
H tU 

5S 

10 

20- 

Ö 

fe 
10- 

s 
u 
tu 

►J   LU 
O Q 

10- 
-3 

a 
2 

3 
2 

11 I 1 

] 

10- 

- ^ 
: 5 

H tU 
HH   Q a. 

Q 

____ / 

/ 

 / V 

t 7^ 
a 
J 
J 

6- 

^SS 5 
V) 

2 M 2 
SK2  3_| 
3   2; 

1.0 

V, 

2.0 3.0 4.0 5.0 

;IME: 

LAj&J±&^l^*jiAk&J**^^:jji.t* :~M>*\L**-*!t: *-U~* J/k>^^«0i.^lL<^«hi^£MtiU^u^l.'i^ff|gf|||     •,, ^     ' i'   1      '   '    M'  ; ; _i . ' ,_ 



■ 

FIGURE NO.    38 
RIGHT LATERAL PULSE 
OH-6A    S/N  65-12927 
CLEAN CONFIGURATION 

.-. " .n '"i       'in nnmm^   „, 

81.0  KCAS 
5000  FT 

GROSS WEIGHT 
ROTOR SPEED 
CG. LOCATION 

2290 LBS 
483 RPM 
STATION 100.6 (MID) 
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FIGURE NO. 

RIGHT DIRECTIONAll 
OH-6A    S/N 65- 
CLEAN CONFIGl 

- 81.0 KCAS 
- 5000  FT 

fe20. 

u 
Q 

O Q 

3 
Ü 

lOJ 

0 J 

10- 

Q 

P s 

30- 

20- 

10-4 

0 -4 

10-J 

UJ 
Q 

< Q 

i(M 

o H 

icM 

tu 
Q 
2 

< UJ 
Q 

g       20 

OJ 

10 

fe 

tu u 
h IU 
^^ 

^§ 

10- 

0 -4 

Ö 

fe 

o -A 

iM 

j2al 

tu 

5 

2 

U 
tu 

Q 
2 

10- 

i 

3.0. 

t-H   O! 

S5ä 

2.on 

I.OJ 

o J 

X ^ 

1.0 2.0 3.0 4.0 5.0 

TIME  ~ SB' 

r^ omciAi us 
.: 

^■.^-^^. ^ -s.^,:.. .uaA-^i*^.. ^.i^^' t.-A ^»«i^.^:. 

_ 1... 
tu iu JBiiiSSSA^ il^a^j^:^^,^,.-.-:..-,   ■.'..^ 



~.W..I.I—II.....I...M..I 

■ 

R OFFICIAL 'JSE Ö^IY 
FIGURE  NO.   39 

IGHT DIRECTIONAL PULSE 
0H-6A   S/N 65-12927 
CLEAN CONFIGURATION 

81.0 KCAS 
5000 KT 

GROSS WEIGHT 
ROTOR SPEED 
C.G.   LOCATION 

2290 LBS 
483 RPM 
STATION   100.6   (MID) 
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FIGURE NOf ijl 

UONGltUDINAL CONTROL RESPONSE 
(PH-6A   S/N 6S-12927' " 
CLEAN CONFIGURATION: ; 

DENSITY        GROSS        ROTOR C,G, 
ALTITUDE      WEIGHT      SPEED :   LOCATION 

LONG LAT 
3300   . 2200 403    ! 100.6(mid)0(mid) 
5000 2270 483      100.6(mid)0(mid) 
5000 2290 483      100.6(mid)0(raid) 
5400 2250 483      100.6(mid)Ö(raid) 

FLIGHT 
CONDITION 

Hover 
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Level 
Level 

Flight 
Flight 
Flight 
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NOTE; Pull Control Travel _ in 
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Lateral a 12 .25 
Directional a 4 05 RT 

3 70 LT 
ColJftcLive er b. 70 

.6 .8    1.0    1.2     1.4     1.6     1.8 2.0 

LONGITUDINAL CONTROL DISPLACEMENT 
Inches from Trim 
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I LATERAL QONTR^L RESPONSE 
! OH-6Ä: S/N!(SS-12927 

dEAN CWFtGURATION 

CALIB.      DENSITY    i GROSS      W)TOR C^G. 
RSPHED      ALTITUDE    WEIGHT    $PEED LOCATION 

KT9 Ft        I      LB RPM [     L0^G     IN LAT 

0 3300 2200 483 100.6 (mid) 0 (mid) 
35.5 5000 2270 483 ' 100.6(mid)0(«iid) 
81,0 5000 :    2290 483 10Ö.6(mid)OCinid) 

102.0 5400 "    2250 483 100.6(l4d)0(>id) 

FLICHT 
CCWDITION 
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Level Flight 
Level Flight 
Level Flight 
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NtTB:    Full Control Trav©l-li, 

Longitudinal -12.55 
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Directional    »4.05 RT 

3.70LT 
CtMIncblve     °0.70 

,S 

0      .2 1.0    1,2    1.4   1,6    1.8    2.0   2.2      RT .4      .4      .8 

LATERAL CONTROL DISPLACEMENT 
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NOTE:    Full Control Travel * in 

Longitudinal «12.55 
Lateral - 12.25 
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APPENDIX VI 

SYMBOLS AND ABBREVIATIONS 

SYMBOL DEFINITIONS UNIT 

KTAS   (Vj) Knots True Airspeed knots 

KCAS   (VC) Knots Calibrated Airspeed knots 

Vm  ^naJ Never Exceed Airspeed knots 

IGE In Ground Effect 

OGE Out of Ground Effect 

CG. Center of Gravity inches 

G.W. Gross Weight pounds 

RPM Revolutions Per Minute 

0C Degrees Centigrade 

'JF Degrees  Fahrenheit 

S.L. Sea Level 

SHP Shaft Horsepower 

R/C Rate of Clint» feet per mi 

CP 
Power Coefficient 

NAMT Nautical Air Miles Travelled 

NAMPP Nautical Air Miles Per Pound of Fuel 

Nl Gas Producer Speed percent RPM 

N2 Power Turbine Speed percent RPM 

HD Density Altitude feet 

HP Pressure Altitude F» 

T         (TOT) Turbine Outlet Temperature depi   es 
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SYMBOL 

6 

9 

•Sv 

DEFINITION 

Inlet Temperature 

Ambient Temperature 

In Jet Pressure 

Ambient Pressure 

Pressure Ratio (P/P ) 
s 

Temperature Ratio (T/T ) 

Rate of Climb Weight Correction Factor 

Rate of Climb Power Correction Factor 

UNIT 

degrees 

degrees 

in.  H 
g 

in.  11 

3() 
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APPENDIX VIII 

PILOT RATING SCALE 

38 
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