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Flight Summary

Flight __t1-9-17

[
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Date __12-22-81

OBJECTIVES

The primary objective of this flight was flight verification of a new primary
flight control system, designed to control the unstable HiMAT aircraft. Other
objectives included the initial flight demonstration of a Maneuver Autopilot
(M.A.P.} 1n the level cruise mode and the gathering of a limited amount of
ailrspeed calibration data.

TEST CONDITIONS
MACH ALTTITUDE

.70 40K
.76 » .93 40K

.90 > .70 40K
.50 25K
.50 » .935 25K
.935 25K
. 885 25K
.90 > .50 25K
.68 15K

.68 > .40 15K

MANEUVER COMPLETED
Maneuver Autopilot Cruise Point YES
Flight Control System Pulses YES
Wind Up Turn at 1.5G YES
Maneuver Auto Pilot Cruise Point YES
Flight Cont.ol System Pulses YES
Series of Flutter Pulses YES
8g Wind up Turn YES
A/S Cal Deceleration under M.A.P. Control YES
Maneuver Auto Pilot Cruise Point YES
Flight Control System Pulses YES

RESULTS

1. The launch was successfully completed with the aircraft stabilizina
out at 5° nose down.

2. The maneuver autopilot worked well with same minor longitudinal
oscillations at .9/25K and .5/15K.

3. The handling qualities of the aircraft up and away were slightly
better than expected as the new flight control system appeared to
work very well.

4. A smooth approach to Runway 15 was accamplished, dispite a direct
crosswind of 7 to 12 knots.

I-1




Flight Summary

FLIGHT OPERATION

HIMAT PILOT __1sumarL,
HIiMAT FTE COOPER

NASA 1 MMURTRY
NASA 008 _FULTON

MALLICK
OBRIEN

NASA 824 _mEuornson/vome

CHASE DANA/RYAN (PHOTO)

AMB TEMP (°F) 50
AMB PRES (IN Hg)_27.60
WIND VEL (KNTs? 7
WIND DIR (DEG) ____ 210

FLIGHT TIME 00236

FLIGHTALOFTTIME __ 1106

TOTALANV_ 1 FLTTIME 4:42

Flight 1-9-17

B-52 TAKEOFF TIME 0746

HIMAT LAUNCH TIME ___ 0818
LAUNCH ALTITUDE (FT) __%5,000
LAUNCH WEIGHT (LBS) _ 3450
LAUNCH c.g.(IN. /%¢)_ 133.68/-1.11

MACHmax 0.940

Vmax (KCAS) _410.
ALTITUDEmax (FT) 45,000

gmax (psf) 505.
LOAD FACTORMAX (g) 7.5

LANDING RUNWAY 13
LANDING TIME 08:53
LANDING WEIGHT (LBS)_ 2974
SLIDE OUT DISTANCE (FT) 3430
LANDING CROSSWINDS (KNTS) __7

HRS
HRS
HRS

TOTALAN_1__ALOFTTIME _1s:s4¢ HRS

HiMAT CONFIGURATION
VEHICLEA/V_1 NASA 870

ENGINE (J85-GE-21A) SIN__657
LEADING EDGES euver

INTERNAL BALLASTM_PaunAs_

PALLET S/N_002
COMPUTER S/N _on2

GROUND BASE
SOFTWARE RELEASE
V73A B 19U
V73B HMT Bll
V77 0
ON BOARD SOFTWARE RELEASE
PRIMARY HPR 24
BACKUP __umy 24

I-2
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Project Management Report

Flight __Hl 9-17 December 22, 1981

This was the first flight of vehicl:s #1 zince December, 1780. It was alsc

the first [light wath the relaxcd stat:ic stability (RSS) contrcl system and

art c.g. locatiun. The excepticnal sucotlmess and 100% accamlistment of

tihe fligit plan demcnstrated capletehesss of preporation and high profsssionalism
of thc prcject tcam. The contrcl pulscs at various Moch, altitikde condations

to validate systams performance wore oxtreamcly close tc the prodicted recpomsec.
Trese results lend o great deal of confidence that thie RCS flaght control Jdevelop~
ment 1s now complete and rexdy o support flichts with nogative RSS.

The ncxt flight 1s plammed for mad Jaruary waith the 2.g. locatod akout -5%c. All
nose ballast will be remcoved and approximately 50lbs of ballast installed in the
forward section of the enyine tail cocne. Flighi 11 Jbjectives are to verify ithe
RSS flight control opcration and peifoomance in the most aft c.g locaticn. A
second flighi in January will tien be conductzd to demonstrate ihe sustained
Lrausailc adnsuver perfurmence using "rocking horse' maneuver .

Paul C. Loschke
mMAT Project Manager
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Discrepancy List
Flight__11-9-17

H-81-433 Flameout flashing with normal engine operation.

Status: Open, noise on the rpm signal appears to be causing
the false indication. AV-1 will continue to fly
with this problem until a new on board release is
installed.

H-81-434 Loss of sync on 0BC downlink.
Status: Open, cause is still unknown. This problem does not

occur frequently, therefore troubleshooting will be
postponed.

H-81-435 Battery voltage sagged below 24 volts.

Status: Hold-T, New flight batteries will be installed for
the next flight.
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Pilot/FTE Comments

Flight _H1-9-17

PILOT

The launch transients were insignificant. At 40,000 feet, the vehicle was
easier to control than the simulator. The maneuver auto-pilot held
altitude with fewer oscillations than expected. Engine response was slow
but adequate for the one hundredth Mach increases required by the flight
card. Longitudinal control for the 1-1/2 G windup turn (WUT) to «
Timiter was precise with 1ittle tendency to overshoot as long as trim was
used to bias stick forces.

Descent to 25,000 feet was rapidly accomplished with very little airspeed
overshoot. The ground cockpit appeared to suffer from numerous telemetry
drop outs.

A1l maneuvers at 25,000 feet were satisfactory except for the 8 G WUT. The
afterburner was slow and unpredictable to Tight and I could not monitor load
factor Mach and altitude sufficiently to obtain the point.

The approach and landing were satisfactory. Gear extention transients were
less than the other flight control system. Longitudinal axis control is
less sensitive to small inputs. The vehicle appears to be less PIO prone
1n both axes. The cross wind definitely affects vehicle bank excursions
of about 100-150, I strongly recommend no more than the current cross wind
Timit. The vehicle 1s very predictable and positive longitudinally during
the flare.

_ XN/,
g e%hen[‘ D'.\ }fgm/éel/

Aerospace Research Pilot




Pilot/FTE Comments Flight HL-9-17
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FTE

The ground portion of the check list went very well. Only one anamaly was
noted, and that being the flameout and abort light were constantly blinking.
This however, was deemed not a problem due to the fact that all the engine
parameters were at naminal values. The decision was made to continue the
mission, with a very strong emphasis placed on the master cautlon/ warning
panel so as to pickup any problems which might develop with the engine.

The wind was of constant concern. On B-52 taxi, the ground winds were being
called at 7 knots, gusting to 11 knots on a direct crosswind to the only
available runway, 15. They remained at this level throughout the mission.

The launch was very mugh like the s:mu(l)atlon prediction, with the aircraft
final attitude being 5° nose down at 7  angle of attack.

The Maneuver Autopilot (M.A.P) held altitude extremely well with a variation
being on the order of one count of data. This included data obtained during

a deceleration at 25,000 feet from .9 Mach number to .5 Mach ni r. The one
problem which we had with 1t was a longitudinal oscillation of - 1lg at .5 Mach
and 15,000 feet. This also occured at 25,000 feet and Mach numbers between

.70 and .90. This was eas1ly corrected by increasing the longitudinal feed-back
gains fram a position of 3 to 4 on the CSMC panel.

A very good deceleration for airspeed calibration purposes was performed at
25,000 feet from .9 Mach to .5 Mach. This was under the M.A.P. control.

The landing approach was flown with the gear down over a cloud back, therefore
a very steep final approach path was flown. A smooth touchdown was accamplished
at 150 knots and 8% angle of attack on rurway 15.

v /] &f/b -
ames M. Cooper
Flight Test Engineer
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Vehicle Operation Report

Flight ___#1-9-17

December 21, 1981

Operations

This mission was first attempted on December 17th. It was
halted due to suspected loss of generator gearbox oil.

The engine accessory gearbox seal was intact but the
generator gearbox seal (generator end) was deformed. An
interference was also found between the gearbox female
spline and the generator drive shaft. Repairs were made
and the flight was rescheduled.

The Day-of-Flight procedures were completed satisfactorily.
One hold was necessary to complete telemetry acquisition.
A taxiway radar beacon position check was accomplished.

The mission went well from bomber takeoff to landing.
Anomalies noted were minor while airborne. These included
an intermittent main burner flameout light indication,
several onboard computer generated TM dropouts and a fuel
quantity reset. Afterburner lights were not consistent
and are discussed in the propulsion system section.

The main landing gear extended before the nose landing gear
with the left gear first. Subsequent hydraulic system purg-
ing resulted in satisfactory operations. A TV and radar
beacon dropout occurred after engine shutdown. Investigation
revealed a flight battery voltage drop to 21.5 volts at
switch-over. No trips to backup occurred during the flight.

The landing slideout was 3430 feet.

The launch weight was 3450 pounds and the landing weight was
2974 pounds.

74

yrus C, Cassells, Jr’4
Operations Engineer

V-1




Vehicle Operation Report Flight H1-9-17

FLIGHT CONTROL SYSTEM OPERATION

The ninth HiMAT vehicle number 1 flight occurred December 21, 1981. This report
summarizes the flight control system performance and pilot comments to specific
questions related to his ability in the accomplishment of particular flight tasks.

Relaxed Static Stability Control Systems

This was the first HiMAT flight which incorporated the relaxed static stability
control systems. The primary control system (PCS) is an entirely new system
des1gned specifically for the relaxed static stability portion of the HiMAT
test program. The backup control system (BCS) was reconfigured for the RSS
portion of the test program.

The vehicle was ballasted to an average center-of-gravity location of approxi-
mately FRS 134.26 which would not result in an actual static instability on this
flight. The vehicle will be ballasted to a center-of-gravity of FRS 136.9 or
approximately 5% T oft for flight 10.

Prelaunch Operation

No anomalies were noted during prelaunch checks. A11 systems functioned as
desired.

Primary Control System Operation

I. The entire flight was flown in PCS, there were no transfers to BCS. System
gain settings, at the pilot's station, for this flight were 3,3,3 for pitch,
roll, and yaw respectively except during some of the PCS pulses.

To continuously monitor PCS performance during the flight, transparent over-
lays of both lateral-directional and longitudinal PCS pulses done in the iron
bird simuiation were used at the stability and control stripchart location.

This was the first HiMAT flight that this technique was used for real time
quantative stability and control evaluation. This method worked quite well and
greatly augmented the real time evaluation of the new PCS. The comparison of
the longitudinal pulses was excellent while the comparison of the lateral-
directional pulses was fair to good.

Generally speaking the new PCS functioned very well if not beyond expec-
tation. Al1 PCS objectives were achieved and the system is considered cleared
for the more aft center-of-gravity configuration.

Maneuver Autopilot (MAP)

The maneuver autopilot was engaged and evaluated at four straight and level
flight conditions: .7/40K, .5/25K, .9 <-> .5/25K, and .68/15K. During the
first two maneuvers the maneuver autopilot captured the target conditions
rapidly (within 4 seconds after engagement) and held that condition to within
+ 50 ft. The performance of the maneuver autopilot was excellent and without
problem.

V-2




Vehicle Operation Report Flight 1o.0.17

The third maneuver was a level deceleration. During the first part of the
maneuver, there appears to be a limit cycle problem which damps out rapidly
approximately 30 seconds after MAP engagement. It is not clear if this is a
“capture-condition problem" made worse by the 1imited longitudinal authority
or a problem caused by the lack of longitudinal gain scheduling (as a function
of dynamic pressure). However, the damping occurred without intervention from
the flight crew.

The fourth maneuver resulted in a limit cycle that was eliminated by in-
creasing the primary control system gains from "3-3-3" to "4-4-4". This
phenomenon was more clearly the result of no longitudinal gain scheduling.

Pilot Quentionnaire

A pilot questionnaire was prepared for specific items in the test card. The
pilot was requested to use the Cooper-Harper rating scale as the basis for
his comments.

Pilot Comments

I. Up and Away Flight

Comment on ability to control aircraft.

(a) Longitudinally - F. are relatively high, trim is imperative in order
to avoid fatique.

(b) Lateral-directionally - appears to be satisfactory.

Rate ability to control and maintain

(a) Airspeed - heavy compensation required.

(b) Altitude - moderate compenstion required.

(c) Angle of attack and/or g - difficult but satisfactory.
(d) Bank angle - satisfactory.

Comments relative to stick characteristics.

(a) Longitudinal sensitivity - high but required to avoid PIO.
(b) Lateral sensitivity - satisfactory.

(c) Stick harmony - better than before.

(d) Compare simulation with flight - A/C is better damped.

II. WUT to 1.59 and 8q

Comment and rate ability to achieve and maintain desired "g" - 1.5g satis-
factory, 8g 1mpossible because A/B 1ight unpredictability.

Comment on longitudinal sensitivity - must trim most forces off stick to
preserve some sensitivity.

Y 3




Vehicle Operation Report Flight _t1-9-17

ITI.

Iv.

VI.

Comment and rate lateral control and ability to achieve and maintain desired
bank angle - good, well damped - visual task only => similar to ATARI game,
not particularly similar to actual aircraft control.

Automatic Control Pulses

Qualitative comments and comparison with simulation of control pulses.

(a) Longitudinal - good except for canard inputs; they are very large in A/C.

(b) Lateral-directional - closely correlated maybe a 1ittle larger in A/C
than SIM.

Maneuver Autopilot

Qualitative comments and comparison with simulation of MAP.
(a) Ability hold Mach No. - good except it wouldn't capture 0.51 IMN,

(b) Ability to hold altitude - excellent.
(c) Transients on entering or exiting MAP - satisfactory.
(d) Transients during MAP operation - none observed.

Landing Approach

General comments on landing approach - good longitudinally, fair laterally -
very sensitive to wind and gusts.

Comment on gear transient - minimal.

At what altitude/airspeed was transfer from ADI to TV made? - N/A due to
avoiding clouds on approach.

Comment and rate task prior to and following transfer to TV.

(a) Longitudinal - extensive compensation but "durable".

(b) Lateral-directional - severe compensation. Very PIO prone but avoidable
if no rudder used and very small inputs.

Comment and rate ability to flare the aircraft - Extensive compensation
required not to over control (inherent in TV Tanding task).

Comment on control stick characteristics such as sensitivity, harmony, etc.

and compare with simulation where applicable. - Not comparable in any
significant way to SIM. Harmony appears better than before FS high
but I think that I would over control without high FS'

General P1lot Comments

"A very difficult way to obtain flight test data, from pilot workload point
of view".

ge  SkmRAL




Vehicle Operation Report Flight #1-9-17

PROPULSION SECTION

Accomplishments: There were no research requirements on the propulsion
system for thi1s flight. During the captive portion of the flight, the
afterburner was tested at 25,000 feet during the climbout and operated
satisfactorily. However, during test point 20 (8'g' wind-up-turn), the
afterburner 11t eight seconds after the throttle was in the afterburner
range. It should be noted that the afterburner sequencing has been slow
primarily as a result of the IPCS logic not being optimized in this area.
This has been recognized by the project office and will be corrected when
time 1s available. It is not known if the afterburner anomoly on this
flight 1s related to the IPCS Togic or is a throttle actuator rigging
problem, and 1s being 1nvestigated.

Anomolies: The anomolies noted during this flight were the afterburner
11ghts (see above) and an engine flameout indication, which was intermittent,
when there was no flameout. The engine flameout anomoly will be corrected
when more information is available.

Configuration: The propulsion system was operational in all modes from
1dle to maximum afterburning power settings.

Anomolies Carried Forward: None
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Ground Facilities Report
Flight H1-9-17

ATR REPORT

ATR facilities operation was normal during the flight, except that
fuel quantity (QUAN) as camputed in the real time program reset at
about 08:45:58, Fuel quantity as camputed in the RPV facility (FL)
remained operational. The exact cause of the reset is unknown.

Setup for the control roam displays is attached, Pages VI-2 thru VI-8.

Paul Harney
Test Information Engineer

RPRV IAB REPORT

The RPRV Lab configuration was verified by pre-flight procedures with
no anamalies reported, There were no lab discrepancies during the flight
and no DR's written.

Nicholas Kantartzis
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Engineering Analysis Report
Flight  H{-%-17
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H1-1-3 srABLE H1-9-17 NEUTRALLY STABLE

TAUNCH DYNAMICS

Shown above are angle of attack time histories of preflight simulation and
actual flight data on air vehicle 1, for both the stable and the neutrally
stable configurations. Data for this flight provided the first opportunity
to campare the launch dynamics simulation two "different" (due to flight
control and c.g. position mods) vehicles in the same aerodynamic flow field.

Two observations can be made from this side by side camparison. First, in
both cases, the general nature of the transient response is an initial pitch
up, followed by a hesitation or reverse motion, and ending V%th a steady
progression toward the level flight alpha of approximately 7°. The close
correlation of the predicted and simulated time histories for each flight
and particularly for the unstable configuration tends to provide increased
confidence 1n the launch dynamics simulation model and should reduce the
extent of the sensitivity analysis required to qualify additional control
system and c.g. location for launch.

The second observation concerns specific difference in the responses between

the two control system/ballast configuration., For the stable configuration,

the vehicle remained at less than negative 50 alpha for more than 1 second

after launch. This resulted i1n a nose low attitude, culminating is a sta-
bilized high rate of descent. For the neutrally stable oonfiguratiqn, however,
angle of attack increases rapidly immediately following launch. Th+s is due,_

in part, to the influence of the negative alpha limiter which restricts r'leqatn.re
alpha cammands to -3°. This reduces the time that neutrally stable configuration
1s below -5° to about only a quarter of that exhibited with the stable control
system. This manifests itself in a reduced pitch down at launch and a much

flatter steady state trajectory after release.

VII -!




Engineering Analysis Report Flight_41-9-17

Same consideration was given to removing or opening the limits of the
negative alpha limiter during the launch sequence becuase it does
contribute to the magnitude of the initial pitch up. The negative

alpha limiter also locks out both the launch mode program and the pilot
stick J_nputsountll alpha increases above -3~ fram the initial condition at
launch of -7°. This was not done H1-9-17 because of time and because
smmulation showed that nose down trim offsets, less than hardover, could
depart the vehicle at this c.g. position. Based on the post-flight

camparison of the data this decision appears to be substantiated and the
negative alpha limiter should not be modified.
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Correlation of simulation and free flight normal acceleration data for this
launch was also excellent, and provides a good cue for the pilot as to
when emergency nose down control inputs might be recuired in order to
prevent a collision with the B-52 Carrier Aircraft. The rule of thurb
should be that, "If normal acceleration increases to 1 "G" or greater
during the first five seconds of launch, forward stick 1s reaquired by

the pilot to reduce the load factor to less than 1 "G".
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Engineering Analysis Report Flight K/ {-5-/7

Launch history data for the next flight (a more aft c.g, condition) shows
very little change indication that no major dynamics observed on this flight
are more likely a function of the control system modification than effects

associated with the change in c.g. location.

Robert G. Nosco

AERODYNAMIC STABILITY AND CONTROL

Control pulse data were obtained throughout the flight enwvelope at tram
flight conditions. A windup turn was performed at a Mach number of 0.9
and at 25,000 feet altitude to an angle of attack of 13 degrees.

There were no aerodynamic anamalies noted on this flight.

Neil Matheny
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Appendix A - Flight Details

Flight H1-9-17 December 21, 1981
NOTE : Event times were noted during the flight and are not adjusted to precise
recorded event times.

Event Time
Control room manned 06:35:00
HiMAT engine start 06:58:00
B-52 left engine start 07:09:52
Lakebed winds - 7.5 cross, 8.5 gqust 07:15:30
B-52 taxi 07:24:04
Radar Calib with B-52 07:26:40
B-52 take-off 07:46:04
Radar altameter ck ok 07:47:06
Begin 1-25 cks 07:51:39
Engine flameout indication 07:54:00
A/B cks at 25K ft 07:55:58
Begin L-12 cks 08:03:32
Lakebed winds 8.5 to 10Kts cross 08:08:08
Begin L-5 cks 08:11:22
Begin L-3 cks 08:14:57
Begin I~2 cks 08:15:18
L~60 sec call 08:16:40
Launch 08:17:40
Start item 3-MAP cks 08:19:19
Start 1item 4-.7M pulses 08:20:07
Start 1tem 5-.8M pulses 08:20:38
Start 1item 6-.85M pulses 08:21:07
Start 1tem 7-.90M pulses 08:21:47
Start 1tem 8-.93M pulses 08:23:15
Start 1tem 9- left WUT 08:23:47
At o limiter 08:24:36
Start item 10 08:25:03
Light turbulence 08:27:31
Start item 11-MAP cks 08:29:18
Start item 12-.5M pulses 08:31:33
Start 1tem 13-.6M pulses 08:32:05
Start 1tem 14-.7M pulses 08:32:43
Start item 15-.8M pulses 08:34:03
Start 1tem 16-.85M pulses 08:34:26
Start item 17-.90M pulses 08:34:55
Start i1tem 18-.935M flutter pulses 08:35:33
Start item 19-.935M pulses 08:36:00
Start 1tem 20-8-g WUT (fuel d.mp on) 08:36:32
Start item 21-MAP decel 08:39:42
Start 1tem 22-Decent to 15K 08:41:20
MAP ck - pitch oscillations observed 08:42:54
Gains to 444, oscillations damped 08:43:22
Start item 23-.68M pulses 08:43:38

VIIT !




HIMAT

Appendix A - Flight Details

Flight H1-9-17 December 21, 1981 (COl’lt.)

/

Start 1tem 24-.6M pulses
Start 1tem 25-.5M pulses
Start i1tem 26-.4M pulses

RTB

Lakebed winds - 7-12 Kts cross
Gear down

Touch down

Full stop
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Gross Weight,

Center of gravity,

Pound FUeselage reference station,
ouncs in inches
3,800 , 138 4FT
3,600 - RS N - 136
A_.—-WL-—\‘
- ~
— = *“\___
- T7 7T\ CRVIR OF GRAVIR "~ -
— \
3,400 F-—--T At 134
r <
LADNCH \/._ GROSS WEIGHT
3,200 132
\ TANDING
3,000 \\ 130
\_— |
128 FWD
2,800
8:15 8:25 8:35 8:45 8:55

DATA TIME, HR:MIN

TIME HISTORY OF VEHICLE GROSS WEIGHT AND CENTER OF GRAVITY LOCATION
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Appendix A - Flight Details

Flight 41-7-/7

. HIMAT FLIGHT PLAN ~ 1 of 3
] .
FLIGHT HO. ___ HI-9-17  REQUEST DATE1)-9-81 _ FLIGHT DATE _12-21.81
pey  ORIGINAL
. GATHS
NOTE: CHECK MARK INDICATES | TEM COoMPALLETED YA FLIGKT.)
2 9-1’%
ITON | ALT [HACH | Ve q EVENT ol Holg
h |
\/J ask | 68 [180 |100 |LAUNCH 31313
— ‘ I
45K 68 | 180 !
/ b A 134 b
J 2 40k | 70 {210 DCSCENT | i3:313
)
4 13 ]2
~/3 40K 70 1210 {134 |{vM A P CHICKOUT 4]4 4
/|
“/ 4 40K 70 {210 |13¢ |CLIGHT CONITOL PULSES 4'3'31)
\/5 40K | 80 |212 {175 |ILIGIT CONTROL PULSFS 4333
v/(’ 40K 85 | 260 {198 |ILIGIT CONIROL PULSES 4131313
|
LONGITUDINAL 1 i3 |3
FLIGHT CONIROL PULSES (I'UTL SET) 4
7 40K 90 |278 (222 LATLRAL 3010
/ 8 40K 93 {288 237 [CLIGHT CONTROL, PULSES 413 {3 13
90 {278 [222
Vo
\' 40K 70 1210 1134 WUT 1 59 (on a Lumiter ot .70 Mach) 413 13 3
40K 70 1210 134
/ ' { ¥ b ,
J 1o 25K 50 {206 {137 |DLSCINT 413 13 i3
|
|
]
L
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Appendix A - Flight Details Flight 41-9-17

HIMAT FLIGHT PLAN 2 of 3
rLIGHT No, MI-9-17 RCQUEST DATE1-9-81" FLIGHT DATE _12-21-51
REV ORIGINMAIL,
. GATNS
LN .
[Y¥] —
(V2] L’l ...ll
- = ES 2
ITEM | ALT {MACH V: q EVENT a_—a-?\,}t\
B 3 ! 313
- 4 I
J 11 | 25k |.50 |} 206 [137 |M A P ciEChoUT 4144
]
[ ]
/ | L
v 12 25K | =0 206 1137 | TLIGHT COMTPOL PUISES 4 3_33_"_3
\/13 25K [.60 248 {197 |FLIGHT CONTROIL, PULSES 4!3 13 3
s i
LOSGITUDINZL . 11313
/ TLIGHT CONTROI. PULSLES (FULI, SEr) 4
v 14 | 25k |L70 282 {269 - LATIIRAL ‘ 3
/ ) '
v 15 f25k | 80 337 | 35) {TLIGHT CONTIOL PUISLS 4131313
\1/16 25K 85 360 [397 |TLIGUTI CONCROL PULSES 413 {313
I/ i
/17 25K 90 385 445 FLIGHT CONTROL PULSES 3 {313
v/ 18 | 25K 925 400 |445 |LUIMR STRICS PUISLS 433 |3 (3
v/ 19 |25k 935 1400 {475 [TLIGHY COWI'ROL PUISLS 41313 13
—t
w/zo 25K | .ggs | 385 {aas |wor sg 4333
93 1400 |47s
4 V
\J 21 |?25K 51 {210 143 |A/S OLFCILCRATION(M A P CONTROLLID) ] 41315 3
- 17 ) r - I i

T '
at oo
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HIMAT FLIGHT PLAN

Flight _d4-6-17

= 30f 3
FLIGHT no, _H-8-17 REQUEST DATC 11-9-81 FLIGHT DATE 12-21-8]
REV ORIGINAL

GALHS

S gy <

I | S|
R P It
ITEN | ALT [MACH | Vc q EVENT N
25k | s1 {210 {143 - | l

/?2 ¢ Y (I
Vi 15K | 68 {350 |386 |DEScONT 413°3 3
333

!

. 4 '

V/zzs 15k | 68 |350 386 |M A P CHECKOUT siats
§

M/zz 15K | 68 [350 [386 |iLrcir coNrron PULSCS 4133 !3
V/24 15k 60 PBoO4 300 I'L1GHT CONYROL PULSLES 41313 !3
/

t

v/25 15K 50 [242 }209 |1LIGHT CONTROL PULSLCS 13 .3b
s 1

v/zs ISk | 40 {206 {133 JILIGUT CONTROL PUISES 413|313
V/27 15K 42 1240 {193 |GIAR 3.3
V/28 LAND 3 313

o
¥
| _
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N!\SAMM»M/\W T teTn TESTI A!RCRAFT ENEN{QAL SCH EDULE_

Space Adm o T o
Hugh L Dryden Flight Research Center

Sunrise - 0644

11 MACH NUMBER (RANGE) ____+0.95

12 RADIATION CHECK TIME 0550

13 OTHER Sterile Airspace in area boundeda by Refueling

Track , ouve R2515 fram FL230+270.
14 BRIEFINGS-TECH _1500 1 Dec CR1

crew 1500 9 Dec CR1

FLUGATAEST NO ATRCRAFT TYPE TAILNO DATE
H1-9-17 HIMAT 870 11,/10/81
OPERATIONS DATA AFFTC SUPPORT REQUIREMENTS
1 FLIGHT DATE 21/ bec 81 O CHASE AIRCRAFT
2 piLoT _ DANA/COOPER O HELICOPTER
3 CONTROL ROOM MANNING _0625 ) FIRE EQuUIpMENT DEYden Ramp(9B-52) at 0615 > 0730;Lakebed
4 PILOTENTRYTIME LPO:550 :B-52/104: 0625 03 AMBULANCE RWAY 23 @ 0800 ~ 0845 with Dryden Vehicles.
5 TAKE OFFILAUNCH TIME 072570800 0 CRASH EQUIPMENT
6 ESTIMATED FLIGHT DURATION 1408 O FLIGHT SURGEON
7 OPERATIONAL AREA WX4 uxga,;gx;,m;sg;ek-‘xmwﬁﬁ‘ §§Z 63D rADAR TRACKING (FPS 16) ALT TIME ___0700
8 PIRA F PLOTTING BOARD MAP CIDATA PROCESSED
9 ESTIMATED LANDING TIME 0833 O ASKANIA
10 ALTITUDE (MAX) ___45K_ O PRESSURE SUIT SUPPORT

o

gaag

WEATHER BALLOON TYPE KIRADIOSONE [JREFLECTOR
MAXIMUM ALTITUDE 45000
RELEASE TIME _ 0430

PHOTO COVERAGE
REFUELING TRACK it

NORTH DATS [ OTHER RaNAR TRACK #1.F104. H2. HiMAT

15 FLIGHT TEST OBJECTIVES Pramary Flight Control System

NASA DFRC SUPPORT REQUIREMENTS

Checkout, A/S Cal. (X CHASE AIRCRAFT 824 ar 825 (hoth preflighted) and 821
16 CONTROLLER _MrMurtry ext 201 O PRESSURE SUIT VAN
17 PROJECTENGINEER sz EXT 270 O BIOMED INSTRUMENTATION
18 INSTRUMENTATION ENGINEER Lawhead ext 474 @ PHOTO COVERAGE Airharn movies farm 821
19 OPERATIONS ENGINEER Cassellé ext 271 (3 RPRVFACILITY
20 COMP & SIM ENGINEER Harney EXT 514 3 NASA9  TIMEGS30 _ LOCATION B 52/DrydenRamp———
DFRC 2434 50)

spejaq Wybil4 - v xipuaddy

7-5-75 wbud
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NASA AERODYNAMIC TEST RANGE SUPPORT REQUIREMENTS.

RADAR REQUIREMENTS

VIDEO REQUIREMENTS

EJ ANIFPS 16 sKIN IRIG
O BEACON INTERROGATE FREQ 5585+ CAMERA VIDEO TAPES TIME  AUDIO
BEACONDELAY 2,500 RESPONSEFREQ 5660 | X LONG RANGEOPTICS = = o
INTERROGATION CODE/SPACING [J INSTRUMENT CAMERA g O o
TTIN
TRACKING DATA REQUIREMENTS ; PLOTTING BOARD 2 ; ;
- TRIPLEX
] MAP 1 (SCALE ORTYPE) 29% 4813 10K/ 50 AADAR CAMERA o 0 5
I MAP2(SCALEORTYPE) 4820 (Pen BIHIMMT k2-Chase) | o0 o0 o 9 2 e
X
O MAPS FURNISHED BY ENGINEERING Cooper x-770 O MOBILE VAN 0 0 0
ALTITUDE SCALE FTAN 4820 FPS 16 Pentl- #34 v # o) &
FPS 16 DPen#2- #38/ ] AIRBORNE
MAP DISPOSITION 41
(X] RETENTION PERIOD FOR VIDEO TAPES End of FY ‘82
COMMUNICATIONS
TYPE LOCALATR  ELY STATION R\ETECNT}(Z'; EOSF DATA REQUIREMENTS
BUHF PRI [¥_395.1 O [P, & gays
SEC % 286.8 O %30 days #1 CYBER 7328 (¥ CALIBRATED TAPE FILE
GUARD O 0 o ] V73 TRACK DATA {FORMATTED TAPE 3 PRINTOUT
VHF PRI (%.135.825 (%_60 days &) SEL 8600
SEC O - 0 TELEMETRY REQUIREMENTS ]
HE PRI O 0 O ¥ REAL TIME DISPLAYS HIMAT setup + SAF iy
SEC O 0O O O TLM FREQS 11441.5 2 _1452
OAM Quss Olss 31480.5 4680
(3 OPERATIONAL RADIOS &l CONTROL ROOM TIME 525

O PILOT'S OFFICE
[J ENGEG POSITIONS
[OGROUND VOICE RECORDINGS

TIMEQG2S
TIMEQR2S

OTHER SUPPORT REQUIREMENTS

1. HAMAT /23 MAP + RWAY 23X-h plot in RPRV Fac

2. Flagrt Termination System -421 Mz,

3. NASA 15-Dryden ramp at 0530.

DIPILOT RESCUE BEACON PRI 243 0 mH7 SEC 282 8MHz
GLIDESLOPE APPROACH
OG/S APPROACH RWY______PROFILE NO O11x17 PLOT

sjrejaq Wbl - v xipuaddy

L1-5-3H wbid
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Appendix B - Mission Rules

Flight _n1-9-17

No research instrumentation was required for launch of the vehicle.

GO-NO-GO RIJLES




Appendix B - Mission Rules Flight_

1.

5.

7.

HiMAT MISSION RULES

Revision F May 1, 1981

Key personnel on intercom and/or mission frequency.

NASA 1

008

NASA 21

NASA Command Chase
Systems/Ops MCWP ENGR
SPORT

RAPCON (EDDIE Approach)
NASA 23 (when required)

HiMAT Landing/Recovery Area - Lakebed Runways 25, 23, or 15 as pre-briefed.

HiMAT work area - generally North and tast of Rogers Dry Lake in R-2515
including complexes I, IV, and IB. Specifically, the work area will be
the Edwards refueling track. The mission specific work areas will be
pre-briefed. Maximum allowable range from the Triplex antenna will be 60
nautical miles during free flight.

Stendard MARSA separation and radio advisories will be provided during
captive flight. During free-flight of the HiMAT vehicle block altitude
separation will be provided by RAPCON.

Supersonic flight will be performed only in specific supersonic corridors
and areas specifically cleared by EAFB outside those corridors.

B-52 1imits will be those published in the B-52 #008 FACT Sheet and the
Flight Manual. The captive configuration will be 1limited to 250 KIAS to
37,000 feet and then 0.82 Mach to 50,000 feet per B-52 #008 FACT Sheet.

A. Maximum Mach number will be 0.95 with the "stable" flight control
system.

———

B. The vehicle will not intentionally be flown into the alpha inhibitor
without previously briefing the maneuver at a technical review.

C. The 1oad 1imit on the vehicles shall be as follows:

At 3055 1bs gross weight,

Subsonic <450 q 10g
Subsonic >450 q 89
Supersonic 4g

N_ may become slightly negative during launch, and for a period not
tb exceed 2 seconds/minute to obtain research data.

IX-2




Appendix B - Mission Rules Flight

D. B will be minimized, but in no case exceed -5° < B < 5°,
E. Minimum A/S ~ 185 KIAS, except launch and engine inoperative.

F. Engine limitations per HiMAT FACT Sheet. DO NOT select afterburner
while mated below 10,000 feet altitude or above 240 KIAS.

8. Systems/OPS ENGR on Master Caution and Warning Panel in Control Room
(backup MCWP in RPRV Facility).

A. Provides assessment of vehicle status at request of NASA 1 or NASA 21.

B. Provides detailed pre-determined procedures (crews have abbreviated
checklists).

9. NASA 1 has mission control throughout the flight and will be the center
for all communications between the RPRV pilot station and the following:

Control Room Systems Engineers

B-52 Carrier Aircraft

TF-104G Command Chase, except as stated in Item 10 below.
FAA

Tower

AFFTC/SPORT

Safety/Photo Chase

Pacer Chase except as stated in Item 10 below.

ToOomMmooO o>

10. The Pacer Chase pilot and NASA 21 will coordinate the data gathering
portion of the HiMAT flights through direct radio communications. This
will be pre-briefed during crew briefs.

11. A1l energy management (portion of flight from abort or the initial point
in landing sequence to touchdown), including TF-104G controlled landings
will be accomplished from the RPRV Cockpit area. The flight test engineer
will be responsible for these calls to the respective vehicle controller.

12. NASA 1 will have two (2) maps: 4820 and 4811. On 4820, one pen will be
tracking HiMAT and the second pen NASA Command Chase. NASA Command
Chase X-Y data will be from SPORT via landline. On 4811, one pen will
be tracking HiMAT X-Y position from approximately 6 to 8 NM out on final
approach. The second pen w11l plot HiMAT Y-h using one of two scales for
altitude - 10,000 feet and 1000 feet per inch. The HI RANGE CRT will be
active showing the following data:

HiMAT A/S (True = G/S + Wind)
Altitude

Heading

Altitude Rate (fps)
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13. SPORT Radar Support

A. Primary FPS-16 Radar on HiMAT

B. Secondary FPS-16 Radar desirable but not mandatory on NASA Command
Chase (Data to NASA control room).

C. At the request of NASA 1 or NASA Command Chase, provide vector info
- NASA Command Chase to HiMAT.

14. Cockpit info required:

A. MILGO with MOD 4820/4811 - radar data source selectable.
B. X-Y Plot of X-h to touchdown.

15. The stability augmentation system shall not be turned off in any axis at
flight conditions at which the stability of the vehicle is known to be
neutral or unstable in that axis or at flight conditions that might result
in unplanned entry into a neutral or unstable flight condition.

16. Launch Conditions:

Location - see attached Table I.

Heading - see attached Table I.

Altitude - see attached Table I.

MACH/Rirspeed - see attached Table I.

HiMAT Throttle - IDLE

IPCS Stability Mode - HIGH

Full Fuel - 660 #JP-5

Ground winds < 12 KTS with crosswind component < 7 KTS.
NASA Command Chase Fuel > 3500 #

No pilot inputs for first three (3) seconds after launch.
No lightning or thunderstorms in area.

VMC from launch to landing.

Pre-gstablished GO/NO-GO criteria must be met. (See Item #36)

rXROU=TOTMMOOm>

17. BINGO (RTB) Fuel - 200 1bs (15% + MINIMUM, Go-around Gear Down). A
timeline will be established and criteria is pre-briefed.

18. -NASA 21 will take immediate actjon based on cockpit annunciation lites.
Detailed failure evaluation will be provided by the Systems/OPS engineer
per item #8 above.

19. ABORT Lite - Immediate RTB with minimum troubleshooting from cockpit.
No attempt will be made to return to PCS if BCS reversion has occurred.
One exception to this rule 1s that if the reversion was caused by a
nuisance trip and can positively be identified as such, the pilot may
select PCS and RTB 1n this mode. In the event the pilot does not return
to PCS, DPM may be selected, if available.
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20. Engine Failure - An attempt will be made to stay in PCS if primary
electrical system and hydraulics system stay on 1ine. Engine-out air-
speed will be limited to 300 KIAS (DPM). PCS will be used to conserve
battery power until the 15 NM ARC is reached, if possible. At this time,
DPM (if unavailable, BCS) will be selected and the final approach will be
flown at a nominal 240 KIAS with a minimum of 165 KIAS. Gear will be
deployed in the last 100 feet prior to touchdown. Nominal BCS approach
airspeed will be 215 KIAS, with gear deployment also in the last 100 feet.

Three (3) engine starts may be attempted if flight conditions are within
re-1ite envelope. After engine start, an electrical buss re-tie may be
attempted if cleared by NASA 1. Switch to PCS may be made, followed by

a resumption of the mission if the cause of the engine flameout can be
positively identified and further problems are not expected to jeopardize
the mission. A normal PCS approach to landing may be accomplished.

21. Electrical failure - In the event of a primary electrical system failure
indication resulting in a split electrical buss, no attempt will be made
to re-tie the electrical buss. The pilot will RTB using the BCS or if
available, the DPM when the buss is split. One exception to this rule
js that if the failure was a nuisance failure and can be positively
identified as such, the pilot can re-tie the buss after insuring the
generator is operating. Also if the buss split is due to the generator
coming off line after an engine failure, the pilot may reset the generator
and then re-tie the buss following an engine restart. If the bus is
re-tied the pilot may select PCS, if available. With these two exceptions,
the mission may be continued.

22. Radar Altimeter Not Reliable - Continue approach using pressure altitude
in PCS, DPM, or BCS, in that order.

23. If impact is going to occur off the lakebed and if the gear is up, a
gear up landing will be attempted.

24. Gear Failure To Deploy - Make nominal approach to the HiMAT runway and
expect gear deployment at any time after command is given. Land gear up
at an airspeed not to exceed 8° AQA. Pilot may elect to touchdown below
185 KIAS, but should not exceed 8° AOA.

25. In the event of a NASA Radar data loss, SPORT Data will be used at NASA
by NASA 1 and/or FTE.

26. In the event of a total NASA power outage, SPORT will upon request,
vector NASA Command Chase to HIMAT and then both to a recovery on the
HiMAT runway.
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27.

28.

29.

30.

31.

32.

NASA Command Chase Emergency - HiMAT RTB ASAP from ground if able. 1If
not, during NASA Command Chase RTB fly HiMAT to PIRA (vector) and select
orbit. Allow HiMAT to orbit PIRA and continue to reacquire from ground
cockpit. If re-acquisition is not possible, allow to impact after fuel
exhaustien and/or a flight termination signal issued.

Switch Control to NASA Command Chase - A switch of HiMAT control from NASA
21 to NASA Command Chase will be made if any of the following conditions
exist:

A. Loss of Uplink
B. Pre-briefed
C. NASA 21 discretion.

If NASA Command Chase has control and then loses control and NASA 21 cannot
gain control (NASA Command Chase TX off), then all uplink TX should be

shut down to allow HIMAT to enter loss of signal recovery mode which will
command orhit. After orbit is entered a continued coordinated effort to
re-acquire should be made from both NASA 21 and NASA Command Chase. At
fuel exhaustion, HiMAT should be allowed to impact the ground or a flight
termination signal should be issued, depending on ground position. This
effort wjll be coordinated by NASA 1 through FAA and AFFTC Range Safety.

Go-Around - In the event of an emergency inside the 5NM point on a final
approach aor NASA 21/FTE, NASA 1, or NASA Command Chase do not like the
situation, a go-around may be called out over UHF Mission Frequency.

The go-around will be made to the right (left for Runway 15) to 4,000 feet
MSL and a downwind will be established for a second approach. Approxi-
mately 110# JP-5 is required for a gear down go-around. A wide pattern
will be flown if fuel, ground track and the flight control mode will

allow for one.

It is highly desirable for the Project Pilot to fly the PA-30 RPRV within
five days of a HiMAT flight. The Project Pilot will make at least two
(2) approaches to the planned HiMAT Lakebed Runway.

The following ground rules govern the use of the flight termination system:

———

A. The system will be used when there are both loss of control and the
vehicle is departing the restricted area.

B. The major considerations at time of use are the impact area of parts
and the position of chase aircraft relative to HiMAT.

C. The ftinal authority for use of the system rests with the Director of
Flight Operations and Support.

D. The arm and fire switches will be guarded until termination is
initiated.

IX-6
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33.

34.
35.

36.

The aircraft and flight termination battery status will be determined
before taxi (after FTS operational check) and before launch.

Before Taxi:

A. Aircraft Battery Voltage
> 31 volts

B. FTS Battery Voltage
> 28 volts

Before Launch:

A. Aircraft Battery Voltage
> 31 volts

B. FTS Battery may be
< 28 volts

NOTE: Tests may require slight revision of indicated voltages.

If PIRA (Runway 25) is used, ABORT at PIRA window closure minus ten (10)
minutes if the last data item in flight plan js incomplete.

A MISSION ABORT can be declared at any time at the discretion of the
Director of Flight Operations and Support.

R.F. DATA LINK AGC LEVELS: (Re-evaluate after each flight)
A. UPLINK
- ACCEPTABLE (> - 70 dbm) - Continue mission

- MARGINAL (-70 to -90 dbm) - Expect loss of ground control and
auto-switch to BACKUP. Reduce radar/TM range.

- UNACCEPTABLE (< -90 dbm) - Probéb1e loss of ground control and
auto-switch to BACKUP. Reduce radar/TM range.

B. DOWNLINK
- ACCEPTABLE (> 20 db above noise level) - Continue mission

- MARGINAL (20 to 10 db above noise level) - Expect TM dropouts,
loss of cockpit instruments. Reduce radar/TM range.

- UNACCEPTABLE (< 10 db above noise level) - Probable loss of TM
data. Reduce radar/TM range.

IX-7
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37. GO/NO-GO 71ist - ABORT if any of the following exist:

A.

INSTRUMENTATION -

The GO/No-GO instrumentation Tist will be presented and discussed
before each flight, preferably at the Technical Briefing.

MCWP - Primary panel in control room is not operational and/or does
not indicate all HiMAT systems go.

COCKPIT INSTRUMENTS AND FUNCTIONS - Malfunction in:

Radar altimeter
Vertical velocity indicator
Altimeter

Mach

Airspeed

Angle of attack

ADI with ILS

EGT

RPM

Fuel flow

Fuel quantity
Sideslip

A11 surface positions
A1l annunciators
MILGO X-Y plot

X-h plot

CONTROL ROOM - if any of the following malfunction: radar data,
communication system, or any other item which NASA 1 required for
mission support.

Unplanned switch to BACKUP during captive and PCS can not be reselected.

HIGH FUEL level 1ight (MCWP) is OFF at launch point. A captive ABORT
should occur at 200 1bs. fuel remaifting onboard HiMAT.

008 has an emergency prior to launch.

Both UPLINKS are MARGINAL or UNACCEPTABLE
(< -70 dbm). If both UPLINKS are MARGINAL or UNACCEPTABLE, DO NOT
LAUNCH.

DOWNLINK 1s MARGINAL or UNACCEPTABLE (< 20 db above noise level). If
downlink is MARGINAL or UNACCEPTABLE, DO NOT LAUNCH.
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38.

39.

40.

J. TV is UNACCEPTABLE to Project Pilot.
K. LAUNCH CONDITIONS - see Item 16 above.

Flight plans will be prepared with a total range of less than 600
kilometers (375 nm).

In the event significant flutter or structural oscillations are
encountered, NASA 23 (Spectral Analysis Facility) will call, "TERMINATE,
TERMINATE," over the mission frequency. The HiMAT Pilot will take the
following immediate action.

- If the flight condition is near one (1) "g"
1.  THROTTLE - IDLE

2.  INCREASE LOAD FACTOR TO 2.0 TO 2.5 g's.
(PERFORM LEVEL OR CLIMBING TURN)

3.  SPEEDBRAKES - OUT

4. DECEL TO 0.8 MACH NUMBER ABOVE 30,000 FT. AND 300 KIAS AT OR
BELOW 30,000 FT.

- If the flight condition is at elevated load factors (greater than
one ugu)

1.  THROTTLE - IDLE

2 DECREASE LOAD FACTOR TO 0.8 TO 1.0 g's
3.  SPEEDBRAKES - OUT
4

DECEL TO 0.8 MACH NUMBER ABOVE 30,000 FT. AND 300 KIAS AT OR
ABOVE 30,000 FT.
The Project Manager with assistance of other key personnel will decide
Mhether to ABORT the prime research mission, or continue the flight using
the alternate flight profile if pre-briefed.
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Appendix C -Instrumentation/Flidab

| Flight

H1-9-17

All instrumentation functioned normally and the Flidab was created
after a few minor problems.

The Flidab creation notice and the interval start and stop times are
shown on page X-2.

The instrumentation parameter list i1s shown on pages X-3 thru X-17.

Paul Harney
Test Information Engineer
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HiMAT FLIGHT OPERATION SUMMARY

Planned captive, aborted after several problems

Planned captive, all objectives met

First flight A/V1, all objectives met, problem with ™ receiver
Abort attempt for flight Hl-2-4 due to flutter accelerameter
First data flight, cleared A/V to 0.9 Mach, 40K ft.

Cleared vehicle to 0.85 Mach, 25K ft., accomplished 4-g turn
Planned captive, systems check, Runway 15 evaluated

Planned captive, gear box and fuel quantity checked

Cleared A/NV to 0.925 Mach, 25K ft., emergency eng. start in flt.
Decoder failed 5 min. into flt., RIB, gear up landing

Planned captive, main gear did not deploy in check

Planned captive, all objectives met

Attained approx. 7-g sustained, lateral-directional stab. problem
Abort attempt for Flt. Hl-7-14 due to a battery failure in FTS
Gather stab. & cont. data to solve lat./direct. problem

Gather stab. & cont. data, evaluate ARTI & lat. accel. feedback sys.
First captive of A/V 2 (veh. checkout),gear,A/B,and wing mat. prblms
Planned captive, all object. met. Set up for rapid turnaround

First flight A/ 2, all object. met (veh. checkout & airspeed cal.)
Airgpeed cal. flt., aborted due to eng. prblm. First flt. for Ishmael
Airspeed cal. flt., major objects. met. Left rear skid extended mid-flt.
Gather stab. and cont. and airspeed data. Primary objectives met

FLT. NO. FLIGHT DATE  COMMENTS
Hl-X-1  Jul 11 '79
HI-X-2  Jul 20 '79
H1-3  Jul 27 '79
HI-C-4  Dec 20 '79
H1-2-5 Dec 21 '79
Hl=3-6  Jan 15 '80
H=C-7 Mmay 30 '80
H1-C-8  Jun 24 '80
H1-4-9  Jun 25 '80
Hl-5-10 Jul 8 'S80
HI-C-11 Sep 30 '80
HI-C-12 Oct 10 '80
H1-6-13 Oct 28 '80
HI-C-14 Nov 26 '80
H1-7-15 Dec 3 '80
H1-8-16 Dec 18 '80
H2-C-1  Jun 25 '8l
H2-C-2 Jul 21 '8l
m-1-3  Jul 24 '8l
D-2-4 Jul 30 '8l
H2-3-5 Sep 18 '8l
m-4-6 Oct 20 '8l
H-9-17 Dec 22 '8l

Flt verif. of RSS contrl sys with neutrlly stable veh. All objctvs met.
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