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0. Abstract

g also measures total and static pressures. Thi: ineasured data are used to celculate
A ; airspeed componenis, sideslip angle, altitude, and vertical motion. The tests were
: : conducted in an NUH-IM helicopter .at Bishop, Oxnard, snd Edwards Air Force
Base, Califomnia, from December 1972 to September 1974, In its final
configuration, the system provided repeatable airspeed compouents thit wors
esseritially linear except when operating in ground effect. The system 2lso provided
altitude and vertical motion information that was superior to that obtained from'
the aircraft standard systems. Incorporation of an ambient tempet:ture prote and

calculation of the true airspeed and angle of attacl: would ‘yisld a complete air
i data gystem. ~ :
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INTRODUCTION

BACKGROUND
1. Engineering flight test of helicopters and VSTOL aircraft requires accurate
) airspeed information from hover to approximstely 35 knots resrward end sideward,
and 200 knots forward. In addition, verticsl speeds from zero to 4000 fret per
mirute (ft/irin) musi be messured to adequstely assess aircraft porformencs und
maneuvering capability. In 1968 a raqitest for proposal (RFP) war issued (ref 1,
app A) for dzsign and development of a low airspeed system suiteble for use during
engineering flight tests. The United States Army Awviation Systenie Comumand
(AVSCOM) roquesied the United States Army Aviation Engineering Flight Activity
(USAAEFA) to conduct theoretical or flight evaluatians of Jow aimpood sysiems
(ref 2). Five experimental or prototype low airspeed systems huve heeit previously
tested by USAAEFA. These systems include the singleaxis Elliott eystem, thy
Acroflex true aimspsed vector system, the LORAS II system, the J-TEC system,
and the Rosemount system (refs 3 through 7). The single-sxis Elljott systen:
measred only the resuitant velocity and the ungle between the vertical and
: longitudinal axes of the airctaft, 'This program was to evaluate the addition of
i the lateral axis to the Elliott system and incorporation of equipmint to increasc
f system capability and performance.

[P

TEST OBJECTIVES

2. The overali test objective was to evaluate the Elliott low airspeed sensing and
indicating equipment system (LASSIE IY) as an accurate source for airspeed and
: other air data intormation. Specific objectives were to determine the following:

{ a. Pffect of the dual-oxis modification on 1irspeed system performance.

b.  Accuracy of altitude and rate-of-cliveb indications.

¢. The effectiveness of the electronics in compensating for the dis~ontinuity
which ocrurs when the probe transitions from rotor wake to free stream air,

DESCRIPTION

3. The Elliott low airspeed system is manufactured by Ellictt Flizht Automation
Ltd, Airport Works, Rochesgior, Kent, England. In the United States the equipment
is the responsibility of E-A In<ustriai Corporation, Chamblee, Georgia, the associate
company.
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4. The systein inclui~ a swiveling total and static pressure sensing probe, a
computer, and airspeed indicaZors or three axes. System cowmponents are shown
m photo A. The resultant “ownwash aligns the probe with lo~al relative wind
(vector sum of aircraft velcaty and rotor induced velocity; and provides adequate
dynamic prassure. The angie of the probe and the differential pressure are used
to calculats aircraft speed and relative wind direction. Static pressure is measured
and rate of change is calculated to provide rate-cf-climb information. Pho? ographs
and a detailed description of the system and its operation are preseniud in
appendix E. The airspeeds presented to the pilot are longitudinal, lateasl, and
vertical components. A resultant is not presented, nor is angle of attach o zunle
of sideslip caiculated. Free air temperature is not measured and the «:mputer aucs
not calculate true airspeed.

Fhoto A. Flliott Low Airspecd Semsing and Indicating Equipment,

5. The test aircraft was a UT'-IM heliconter, serial number 62-8684, manufactured
by Bel Helicopter Company. A detailed description is contsined in the operator's
manual {vef 8, app A).
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PEST_SCOPE

6. ‘The Elliott low airspred systems was tested by USAAEFA  between
6 December 1972 and 10 Stptember 1974, Flight conditio® were within the
limitations contained in the safety-of-flight releaze and the operator's manual, Most
flights were conducted at a mid center of gravity (cg} and on engine start gross
weight of approximately 7000 pounds. One flight was conducted at ar aft cg and
one flight utilized an engine start gross weight of 8500 pounds to evaluaie the
effects of weight and cg.

7. Tests were conducted in longitudinal snd latersl flight, in ground effect {IGE)
and out of gronnd cffect (OGE), and during static and dynamic conditions. The
probe was mounted in six different locations on the aircraft o determine the effeots
of varying position. The locations are shown in figurs A.

TEST METHODOLOGY

8. The Elliott iow airspecd system was tested at low airspecds (zero 1o 50 knots)
near the ground, using the pace car calitration technique. A calibrated fifih wheel
attachied to the pace car was used to measure ground speed along the flight path.
Ground speed was corrected for wind to obtain airspeed information. Tests were
also conducted with the aircraft in a tethered hover at various ambient wind speeds
and relative azimuths. The tethering equipment inctuded 2 load cell which provided
information concerning the thrust at each hover condition. During the hover teats,
three wind towers were located around the helicopter 400 feet from the tether
point (120-degree spucing). On each tower, local wind speeds and directions were
measurcd at 6 feet, 14 feet, and 65 feet above the ground.

9. High-speed data (20 to 110 knots indicated airspend) (KIAS) were rcferenced
to the calibrated test boom system. The angics of attack and sideslip were measured
with boom-inounted flow vanes. The rate of climbt was derved from toth the
test boom pressure data and radar altimoter data.
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RESULTS ANR DISCUSSION

GENERAL

10, Thz basic dual-axis probe provided longitudinal and lateral airspeed
information with similar charocteristics and quality to that obtained in the
longitudinal direction with the single-axis probe. The application of an electronically
generated correction to the system output produced an essentially linear airspeed
indication with less than a §5-knot error at hover. The system providad altitude
and rate-cf-climb information superior to that available from the alreraft standaed
systems, :

AIRSPEED SYSTEM

Basic Dual-Axis Pcabe

i1, The characteristics of the basic dual-axis probe are shown in figures |
through 24, apyendix D. Data are presented for various locations to show the
effects of downwash velocity and direction as well as interferance from fuselage
or tail rotor. As expected, cach location produced unique position error data. All
characteristics are similar and the results are equally good. In bnth cases. there
is a'discontinuity as the probe transitions from the rotor downwash to free stieam
air. Test results shown in figures 1 through 5 establish the repeatability of the
data from each probe lo~ation. Figure 6 shows a comparison of data obtained
with the aircraft ballasted to an aft cg compared to data at the normal mid cg.
Aircraft cg would be expected to have an effect on the calibration since the angles
of the probe are measured relative to the aircraft longitudinal axis and pitch attitude
changes significantly with ¢y at low sirspeed (approximately 1 deg.ee per inch
of cg change for the test aircraft). The data, however, do not show a significant
effect. Possibly the accompanying vertical position change relative to the rotor
{with attitude change) has a compensating cffect.

12. System performance in sideward flight is illustrated by figures 7 through 10,
appendix D. Characteristics are similar to those in forward and rearward *'zht,
and are basically the same for both dual- and single-axis probes. The transition
peint occurs at a lower spred when flight is in the direction of the probe location,
ie, right sideward flight with the probe mounted on the right side, Figures 9ar.d 10
show an essentially symmetrical curve when the probe was mounted near the
fuselage center line. However, the transition appears to occur about 2 knots slos.er

in right sideward flight than in left sideward flight, and the pressure cnange is
more abrupt.

"~ 13. Sideslip effects in forward flight are presented in figures 11 through 15,

appendix . The duslaxis probe was influenced less by sideslip than was the
single-axis probe, since it was abie to align with snd measure cideslip angle. In




[P NP

all probe locations, the sidedip effect incrcased with forward speen. The smallest

position error and the least thange with sideslip angle occurred at an airspeed of

2 knots calibrated airspced (KCAS). Other airspeeds tested did not show
. consistenc trends or characteristics for the various probe locations.

o o Rl o B e e

Dusl-Axis Probe With Airspeed Lineavization

1
14. The effect of the electronic correction signal on the airspeed output is { !
pre ented in figure 26, appendix D. A comparison of the basic prooe results with l
‘he corrected output is shown in figure B. At airspeeds near hover the error with !
limearization applied is Jess than 5 knots, and the output is linear and repeatable.
The lonpitudinal data in figure 26 suggost that the nrobe transitions froir downwash
to the free stream at an airspeed of 20 knots. The transition point is ciearly evident
in the lateral airspeed output. However, the pilot was not aware of longitudina:
. in«cated airspeed change with transition, as was the case prior to adding the
; liscarization network. In addition to improving the low-speed and transition
j characteristics, th~ error at 100 knots was reduced from 13 to 4 knots.
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Figure B. ¥ifects of Linesvization on System
Pexformanco in Lev.: Flight.




——

15. General system performance in rideward flight was not changed by the
lincarization, as is seen by comparing figures 8 and 27, uppendix D, Characteristic
errors caused by sideslip in forward flight ars sindlar, although .t position error
near zero sideslip is considerably reduced by the longitudinal correction signal.

16. rior to the lin arization, the data above tra~<ition hod a slope greater than |
and crossed the line of zero error near 50 knots. The linearized data had a slope
less than 1 at 50 knots in level flight, and the error at thi~ airspeed was increas d
by the lineariwation, as st.own by the trim point in :,1ure 29, appendix D. Errrrs
with ang' ' of attack (rates of climb or descent) retiect the zame cliwracteristics
tound ptaor to linearization,

17. The lincanzation signal did nu. change the systens performance with respect
to ground effect, ayx shown by figures 22, 31, «nd 33, appendix 1. In all cases
the ground effact . used the airspeed system ic read low by 5 t3 10 knots. There
were also a-ded fluctuations in the output signal

18. Tlrus (gross weight) edfects on the Elliott low airspeedd system are presentcd
in figures 31 through 33, appenaix D, The QGE tsthered hover -ata shown in
figure 32 ancompass a thrust range from 6600 "9 10,300 pounds sud show
essentially zero error for the total thrust variation. The data were revorded for
v jous headwind velocities, and gusts contriouted to the datu scitter shown, The
IC™ tethered hover reflects the increased static pressure field, and shows a trend
of reduced indicatec airspeed with higher thrust.

ALTITUDE_SYSTEM

19. The altitude sensing portion oy’ the systemn was added when the linearzation
network was installed. Altimeter resuits can be cortulated with pressures obtained
with the basic dugl-axis probe. The altimeter error in low-speed flight 18 presented
in figure 34, appendiz D, The error shown is the difference in the indicated altitude
and a standard based on a barometric pressure readiag »t geound level, to which
i added the height above ground level from a calibrated racar altimeter. A
comparisc n of figures 2 and 34 shows a similar high static pressur. area from
20 to 40 knots which causes tho altimeter to read low by s much as 30 feet
whi'v OGE. The error is near zero at 50 Linots. As airspeed increases the altimotnr
produces increasingly higher indicated values. Low-speed pace flight data in
figure 35 show the some chara-tesistics for OGE hover, and an increased static
pressure ficld for IGE hover and low-speed conditions.

20. Increasing thrust while OGE causes no change w {ue altimeter error, as show
by figure 36, appendix 1. For «GIE hover, increasing thrust from 7000 to 10,304
pounds caused a reduction of 10 10 15 feet in the altimetor indication.
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VERTICAL SPEED SYSTEM

21. The Elliott vertical speed indication is obtained by differentiating the static
pressure signal with respect to time. The rate-of-climb results are shown in
figures 37 through 39, appendix D. Indicated values from the test system are
compared to standards from the radar altimeter, radar vertical climb, and the
calibrated pitot-static system mounted on the airspecd boom. The common
characteristic in all the data was a slope less than 1. As a result, the LASSIE 11
system was accurate at low values of vertical velocity, but read low at high rates
of climb or descent. The difficulty of choosing a standard with which to compare
the test system is apparent from figures 37 through 39. On the basis of the
instrument capebilities, the most accurate standard is obtained by reading the sle’
of the radar altitude versus time curve. The next best standard should be the aver
of the radar rate-of-climb data. The differentiation circuit within thr: radar aliimet._
introduces data uncertainty and probably accounts for the scatter shown in
figure 39. The least accurate standard is the slope of the boom altitude versus
time curve.

22. When first installed, the vertical speed indicator (VSI) had large, rapid, random
fluctuations which rendered it unusable. A fault was found in the circuit design
and was corrected. This correction improved the output significantly, but moderate
erroneous fluctuations were iill present, Increased damping of the signal improved
the indication s:ill further. The fina! modification provided usable vertical speed
indications even in the low airspeed regime (Jess than 35 knots). Furt“er
optimization of the response and damping should improve system performai e,

23. For comparative purposes, an evaluation of the aircraft standard VSI system
was conducted. In addition, the static pressure from the test boom system was
input to the standard indicator and the resulting performance was examined. Both
test configurations showed vertical speed errors as large as 700 to 806 ft/min,
which is unusable in the low-speed regime.
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CONCLUSIONS

GENERAL

24. The dual-axis probe placed in the rotor wake provides a good source for
airspeed and flow direction informaticn, as well as static pressure and static pressure
changes. The ~lectronic shaping of the output can correct for posiiion error and
produce repeatable, accurate airspeed information OGE.

SPECIFIC

25. The LASSIE II indicated airspeed characteristics and data dJdiscontinuity at
transition from the rotor wake to frez stream were similar to the single-axis probe
(para 12).

26. The linearization electronics greatly improved the system output and rendered
the discontinuity imperceptible to the pilot (para 14).

27. Ground effect caused the airspeed system to read low by 5 te 10 knots when
hovering ut skid heights of 10 feet or less (para 17).

28. The vertical speed information from the Elliott low airspced system is better
than that produced by the standard system or the test boom system (paras 22
and 23). :




RECOMMENDATICONS

29, Consideration should bc given to development of a single cockpit instrument
which displays airspeed and direction information (para 4).

30. A tempemature probe and associated computer capability should he added so
as tu provide complete air dats inforraation (parz 4).

31. The linearization electronics or the probe design should be further optimized
to provide a zero error at all airmpeeds (para 16).

32, The altitude measuring systems st.ould be improved to accbunt for ground
proximity and airepsed offects (purar 19 and 20).

33. An improved rate-of-climb standard should be used in future tests to better
define the actual performance of the Elliott low airapecd system (pawra 21).
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g APPENDIX B, - SYSTEM DM@!_IPTION AND
| THREORY OF OPERATIONS

&;- ! ' 1. "I‘he system consists of an airspeed probe, a r.lte‘ tramadutcer, a VS, longitudinal
§ 3 ; and laterel airspeed indicators, and a computer. Photos 1 through 5 show the
; aircpeed probe and typicel test installations. 1

L_ A 2. The swiveling dual-axis pitot-static probe (type 05-006-01) is a standard
£ pitot-static. sensing head with four peripheral static parts. The circular vane, with
space wedges at 120 degrees, is slightly unbalanced to permit pendulous action.
Two synchro resclvers are mcounted within the assembly fo measure the probe
anguiar position. The total snd stalic alr pressures are piped to the aivepeed R
computer aiong with the probe angle signals from the synchro resolvers.

3. The rate transducer (type 60-SK-3437) is an electromschanical diesign and has
a gearbox to drive synchros and potentiometer outputs. Also contained in the unit
B is an electrical force balance transducer which is 1:ed as a prevsure altitude sensor,
: This unit produces the pressure altitude and rste of climb which are displayed
{ on the cockpit indicators. These signals may also bt recorded by an instrumentation
4 - system,

| B 4, The VSL (type 71-012-01) contains a servo amplifier, motor, and position
%" F feedback potentiometer. Input signals supplied from tho yate traneducet are fed

into the instrument servo amplifier which, in turn, drives the motor. Position
feedback from the potentiometer within the instqrument is fod back to the rate
trangducer VSI control amplifier.

|

I

’ 5. The longitudinal airspeed indicator (type 71-011-01) consists of a stepper

| motor and a feedback potentioreter. This provides an indicator rate signal and
position signal which is fed back to the airspeed computer. The signals are summed
witin the computer longitudinal aitspeed and are checked by the ssrvo monitor.

j Detected failures are indicated by a waming flag on the indicator.

6. The lateral airspeed indicator (type 71-010-01) is similar to the longitudinal , '
indicator and operates in the same manner. Pressure altitude is indicated on an i
AAU-19 servo altimeter.

7. If the pitot static probe is mounted below the rotor, and is arranged to rotate
such that it is always pointing into the resultant flow, then the sensed impact
pressure will be propoertional to the vectorial sum of the induced and transitional
~omponents of air voiocity. The fundamental relationships involved are illustrated
in figure 1.
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it Photo 4. -Aft Cobin. Senor Location.
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Photo 5. Forward Cabin Sensor Location.
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Figure ‘1. firsolation of Flow Under the Rotor.

Where:
V = Resultant airflow

¥V = Forward specd

PRSI VS VI SR

v = inducod flow
i = Rotor incidence angle
e = Probe angle relstive to fuseluge . 1

8. Since at ‘ow ainepeod 1 is small and at high airspoed v is small, the equatior. {
can be shmplittad and horizontal airepeed can be cbtained from: ;
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This wrangemeat has several fundamemial advantsyes:

2,  The seusor will never be required to measure impact pressure less then
about 1.0 millibar (0.29 inch of mercray), since in every known operational
helicopter the resultant flow (V) excesds 25 knots in a hover.

“b.  Reversal of fiight direction produces a reversal of sign in the output,
thus indicating direction of motion of tirframe relitive to heading.

¢. The static soumé will be atignsd with the local airstream, thus minimiring
the effects of flight attitude, motion, and aircraft configuration (fe, Joors open/shut,
sxternal weapoa loads, eic.).

9, The vactor nec;metry of the dual-axis system is illustrated in fimers 2, from
which it may be secn that:

Fore/sft airspeed (V) = V cos a cos B
Sideward airspeed (Vi) = V sin 8

Y = Resultant sirflow
.a = Probe angle relative to fuselege
g = Probe angle rclative to aircraft datum in roli/yaw plane

N
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Figure 2. Tw.-Axis Resolation of Flaw Under Roter.

It is also apparent from figure 2 that while the probe is within the dowonwash
it is possible to compute the vertical component of velocity relative to the alvfrawne

from the available data. In addition, an indication of the magnitude and direction
of the. thrust vector is available,




APFPENDIX C.

TIST IHMSTRUMENTATION

1. The following parumeters wero recorded on board the aircuf’t on magnetic
tape and transmitted via. tolemetry.

i» Parnmeter

oo S——— o

(B)! Time of day
(B) Correlation counter

Cargo hook load (low rangn)
Cargo hook load (high range)
(B) Fuel used (fine)

{B) Fuel used (coarse)

Fuel temperature

Outeido air temperature (total)
Altitude #1 (boom)

Altitude #2 (bocm)

Altitude #3 hoom)

Airspeed (hoom)

Radus altitude (fine)

Radar altitude (coarse)
Vertical velocity (fine)
Longitudinal cyclic position
Lateral cyclic position

Pedal position

Collective position

Twist grip position

Rotor speed select position
Angle of attack (boom)
Angle of sideslip (boom)
Pitch attitude

Roll attitude

(P) Aircraft heading (megnetic)

| (5) Event
|

Bitch rate
Roll rate
Yaw rate

Lﬂtmmmmnﬂ O i ks Bt M, . Yk s, i B AM N M
VAR S - O UL, S . |

AP ETNUS 1T 8 O P Wy by f

CG longitudinal acceleration
G lateral acceleration

"G vertical acceleration
Fuel fiow ratc
Compressor speed (Ny)

»

18

Nomdnal Callbration Renge

Days, hr, min, sec, millisec

Zero to 127 counts

Off/zero, pilot/64, engr/128 ciunts
Zero to 2500 1b

2000 to 4500 Ib

Zero to 25.5 gal

25.5 gal/count

-10 to +50°C

-10 to +50°C

-500 to 5000 ft

4560 to 10,000 ft

9000 to 18,000 ft

20 to 125 kt

Zero to 100 ft AGL

Zero to 1000 ft AGL

+3000 ft/min

Zero (forwerd) to 100 percent
Zero (left) to 100 percent

Zero (left) to 100 percent

Zero (down) to 100 percent

Off, flight idle, flight governing :
Zero (full decrease) to 100 percent
-45 (vane nose up) to 45 deg
-45 (vane nose laft) to M5 deg
<30 (nome down) to +30 deg
-60 (bank left) to +60 deg
Zero to 360 deg

-30 (nose down)} to +30 deg/sec
60 (bunk left) to +60 deg/sec
-60 (mose left) to +60 deg/sec
+0.58

+0.5g

-2.5 (upward) to zero g

Zero to 120 galfhr

65 to 105 porcent

'H: Bilovel channel (all others zero to Swvit DC analog)




Output shaft speed (Ng)

Rotor speed

(B) Rotor azimuth (blip)

Engine torque pressure

.(E)* Longitudinal calibrated
airspeed (cvarse uncorrected)

(B) Longitudinal calibrated
aimspeed (fine uncorrectad)

(E) Lateral calibrated airspeed

() Sin ulpha (AHIS)

(E) Cosine alpha (AHIS)

(') Sin beta (AHIS)

(E) Cosine beta (AHIS)

(E) Tota! velocity

(E) Downwash velocity

Ship's static pressure

(E) Altitude (crarse)

(E) Altitude #1 (fine)

(E) Altitude #2 (fine)

(E) Altitude (F-coil)

(E) Vertical velocity

(N)® Dew point temperaturo

(TB)* Lift murgin or effective
gross weight or maximum
standard torque

{Ts) HLMS flag

(T) Air density ratio, calculatesd

(T) Effective gross weight

(T) Compressor irilet temperatuve,

aumerator
+(T) Compressor inlet temperature,
denominator

5800 to 6800 rpm
250 to 350 rpm
Zeo to 255 counts
Zeio to 61 pei

-40 to +130 kt

40 to +40 kt )
40 to +40 kt

Zero to +1

-1 to +}

=1 to +1

-1 to +1

Zero to 130 kv

Zero to 40 kt

Differential - boom reference
Sea level to 20,000 ft

2432 ftitem

2432 ftfturn

2.4 volt/100 1t

+600 or +2000 ft/min

20 to +50°C

LM, EGW, ot Qg OGE or IGE

2. The following parameters were tape-recorded or hand-recorded on the ground:

Parameter

Wind speed stations }
through 9

Wind direction stutions
1 through 9

Nominal Calileation Range

Zero to 35 kt
Zero to 360 deg

2}: Signal provided by E-A Industrial Corporation.
N: Signal provided by National Bureau of Standards
AT: Signal provided by Trans-Sorics Inc. as output from HLMS,




G Y T T s R T

e r————, — ¢

A Ao

3. The following parameters were hand-recorded on the ground:

Forameter Nominal Calibeation Rwnge
|

Relative humiaity 5 to 99 percent

Barometric pressure 13 to 3L.5 in. of mercury
| Wind speed stations 10

' through 12 Zevo to 35 kt
Vind direction stations 10
through 2 Zzr0 to 360 deg

4. The following parameters were displayed on the gngineer panel:

Parameter Nomind Califwaticn Range 1
Time of day Hours, min, sec ;i
Record counter Zero to 127 counts ‘
Fuel flow Not calibraved u
Fusl nsed 0.1 gal/connt to 999.9 gul h
Radar altitude Zera to 1000 feet AGL ;
Tothered thrust Zero to 5000 I ;
Outsidc air femperature {total) -10 to +60°C K
Dew point temperature -20 ta +50°C {Q
Ship's sirspeed 15 to 140 kt {
Ship's altitude -500 to 15,000 ft ‘L

AHIS altitnde {AAV-19) See level to 20,0800 it
Lift margin/etfective gross weigit .
(BGWi/maxinom staadard torque (Qpy)

5. The foltowing parameters were displaysd on the pilot panel:

Parameter Nowingl Cabibeation Renge
1
| Test hoom altitude <500 to. 15,200 ft
Test boom sirspeed 15 to 14 kt
Angle of videdip 45 deg
Rotor spoed (senziiive) 220 to 350 e
Rotor/output shaft speed (ship's) Not calibrated
Fngine torque pressure Zero to 50 psi
Compretscr spead 60 1o 110 percent
Fxhaust gor temperature Not calibrated
Aircraft heading Gaagnrevic) Zoro to 360 deg
- Aitcraft attitude (pitch and rolD) Mot calibrated
! Longitudinal aimpeed (AHIS) 40 to 130 k&
' Lateral sirspeed (ARIS) 140 kt
| Vertical speed (AHIS) £600 or 3000 ft/min
] Vertical speec (ship's) Not calibrated
ll Fuel quantity (ship's) Zeyo to 1100 1b (full)
: 2

o TR i AL 4 i it s i i Sk 7 s o5 “ . S e e



Collective position Zoro (full down) to 100 percent
Pedsl position Zero (full left) to 100 percont
Lateral cyclic position Zero (Dl left) to 1C0 peroeut
Longitudinal cyclic position Zero (full forward) to 100 percent
Tethered cable angle %30 deg
Tail rotor blade angle 8 to + 23 deg
i
|
g
I
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APPENDIX D. TEST DATA

INDEX
Figure

Airspeed Calibration in Forward and
Rearward Flight (Basic Probe)
Airspeed Calibration in Sideward Flight

(Basic Probe)

 Effect of Sideslip on Airspeed Rrror (Basic Probe)

Effect of Climb and Descent on Airspeed Error
(Basic Probe)

Ground Proximity Effects cn Airspeed Calibration
(Basic Probe)

Airspeed Calibration in Forward and Rearward
Flight (Linearization Applied)

Airspeed Calibration in Sideward Flight
(Linearization Applied)

Effect of Climb and Descent on Airspeed Error
‘(Jinearization Avplied)

Effact of Sideslip on Airspeed Error
(Linearization Applied) '

Gross Weight Effects on Airspeed Calibration
(Linearization Applied)

Ground Proximity Effects on Airspeed Calibration
(Lircarization Agpplied)

Thrust Effects on Airspeed Brror
(Lincusization Applied)

Airspeed Effects on Altimeter Error

Thrust Eftect on Altitude Error

Climb 21! Descent

Figure Nusber
1 through 6
7 through 10

11 through 15
16 through 20

‘21 through 25
26
27
28
29
30
31
32 and 33
34 and 35

36
37 through 39
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