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FOLLOWING I3 FLIGHT SUM™MARY REF ¥2N.
I. FLISHT SUM™MARY
FTV 1157 WAS LAUNCHED ON 7 JaVUARY 1983 AT 13:09:49 PST
FeOoY YAFR PAD 75-1-1. LAUNCH aND ASCENT EVENTS WERE NORMAL AND
& SATISFACTIRY ORSIT 9¥aS ACHIZVED, WITH THE FOLLOWING OIBITAL
PARAVETERS:

AR EANNY

TLEMENT PREITCTED AcTuaL Deciassified and Released by the N R G
PERIOD (XI¥) 50,5 50. 62

PTRIGTZ ALTITUIE (d.M.) 112.3 1o |nAccordencewkh € O. 12088
APOIEZ ALTITUDE (N.t.) 215 222 "
ECCENTRICITY 0.0145  0.0155 90 NOV 26 13q7 ™
LICLINATION aNGLE (DES) 31,25 82.2

OR3ITAL PZRFORYANZE WAS SATISFACTCRY WITKH THE EXCEPTION
OF 1L.0S3 OF ATTITUDE CONTROL AFTER PASS 3.5, WHICH AFFECTED S-BAND
8EACOY PERFORMANCE AND RECOVERY., THZ RECOVERY SEQUENCE WAS
INITIATED A4S PLANNED 0N 2485 £5 2% 1] JaNUARY 1963, SUT THE IMPACT
POINT WAT APPROXIMATELY 265 V.M. J2°¥4 2AN3TI FROM PREDICTED,
COSRISPONDING TN & PITCY TRRO% AT TJIcTION OF ABOUT PLUS 60 253,
AN 413 STARCH wa3 COMDUCTED IN THE CALCULATED IMPAST AREA (3450
ONEEBTIY-12 aN3LE TRACKING DATA)Y 249 THT FLOATING CAPSULT waS
LOZATT) AT 1902 EST. AT 1551 PST 2% 12 JaNuUARY TYE USNS LONGVIEY
DICKED P THE ZAPSULE AND PARARTSCUE TEeM, WHICH HAD PLACED THE
CAPSIILI A2DARD & RAFT SHORTLY AFTER Da%N. DETAILS OF THE RECOVIRY
YEZT AT FOLLOWS:

ELEYENT  PREDICTED @B TR2CKING PREDICTIONS ACTUAL

PRST 35 85

LATITLOE 24 DEG M 9.25 DZ3 N 5.08 2EG N
LONGITEDE 127.52 D=g ¥ 127.083 D53 157.83 33 W
TYP< AIR SURFACE

COPVUNICATIONS WITH THE VEHICLE WERE L OST FOLLOWING PASS

93 DU T2 ZATTERY POWER ZEPLETION. THE LIFERJAT SYSTEM %AS
MST DKEIRTIZZED S THIS FLIGAT.
IT. CYSTE# PZIFORYANCE

THE FOLLOYING PROILEYS WERE TNCOUNTERED DURING THE FLIGHT.
A, 3UIDAMNCE &ND 2ONTR0L
I. ATTITUDS COMTROL - INCONSISTINT DATA AVAILARLE PRIOR
TC REZOVESY MADT IT DIFFICULT T DETIRMIVE THAT AN ATTITUDS PROBLEN
FYI:TG-. NIRYAL ATTITUDT INDICATORS IVWESTISATED DURING FLIGHT
3Y20S, 4231704 SENS0R, THER®AL, CONTROL GAS, TELEMETRY RECEPTION)
FAILE) TS REVEAL AN A23N0D3Mal ATTITUDZ. POST FLIGKT ANALUSIS
2F DATA 03TAINED FROY TKE LIFIROAT ¥AGNETOYETERS AND THE "PIGSY
2ACY™ ¥O3 III HORIZON SINSORS VERITY THE VEHICLE ATTITUDE WAS
PPJPER THRIUSK FASS 3.9 AT ASCENTION AND IYPROPTR OM ALL SUBSEQUENT
PASSE3S ¥0= WUICH DATA IS AVAILA3LE. ALTHOU3H BOTH OF THE ABCVE
SOURCIS ARE RESTRISTED IM DETERMINING AN ACTUAL ATTITUDE OTHER
TuaY NORYAL, YAGVETOMITER DATA INDICATES PITCH ERRORS OF ROUGHLY
-105 953 JURING P235 5 oT S 2\0 =0USHLY PLUS 110 DEG DURING
PASIES 1S avD 3] AT TUT MOD IIT HORIZON SENSOR INDICATED
a GINERAL NOSE UP COMDITION DURINA MOST OF THE FLIGHT, AND
COUTIRNED THE NISE DOWN ATTITUDE ON PAaSS 5.
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2. HORIZON SENSOR FAILURE - THE RANGE OF THE HORIZON SENSOR

OUTPUTS WAS RECOGNIZED EARLY IN THE FLIGHT a5 3EING MUCH NARROWER
THAN ON PREVIOUS FLIGHTS, AND ALTHOUGH AN EVEN NARROWER
RANGE WAS APPARENT ON PA3S 5 AND SUBSEQUENT THAN WAS OBSERVED
ON PASSES 1 AND 2, THIS WAS NOT CONSIDERED ABNORMAL IN VIEW
07 THE DEAD-3AND REDUCTION FROM PLUS MINUS 1.25 DEG TO PLUS MINUS
0.5 DEG EFFECTIVE WITH THIS VEHICLE. CONTROL GAS CONSUMPTION,
WHICH WAS SLIGHMTLY HIGHER THAN FOR PREVIOUS ll¥Ss-01a VEHICLES,
WAS CONSIDERED NOR¥AL FOR THE SAME REASON. 1IN ORDER TO VERIFY
FROPEZR OQPERATION OF THE SYSTEMS, GYRO QUTPUTS WERE ANALYZED
AND FOUND NORMAL. ALTHOUGH THE MOD III HORIZON SENSOR, WHICH
WAS FLOWN &5 A DRP EXPERIMENT, INDICATED AN APPARENT ATTITUDE
DISCREPANCY AT PASS 5 aAND ALL SUBSEQUENT, THE VALIDITY OF THIS DATA
(LACKING CORROBSRATION FROY OTHER SOURCES) %AS DISCOUNTED DUE T0
THE UMPROVEN STATUS OF THE INSTRUMENT.

POST-FLIGHT DATA ANALYSIS REVEALS THAT THE HORIZON SENSOR N
T% QUTPUTS REWAINED STEADY AT PLUS 0.4 DEG IN PITCH AND ROLL
AXES FR0¥ PASS 5 THROUGH THE REMAINDEIR COF THE FLISHT, THE
VARIATION OF T4 READOUTS APPARENTLY 3SING 2 RESULT OF TRACKING
STATION READOUT TOLERANCES. THIS SUBSTANTIATES THE LOSS OF ATTITUDE
CONTROL FOLLOWING PASS 3.9 DUE TO HORIZON $INSOR FAILURE, VEHICLE
ATTITUDE WwAS THEN STABLE A304UT THE REFERENCET PLANE, WHICH WAS
ALLOWED TO DRIFT IN THE ARSENCE OF THT HORIZON SENSOR CORRECTIONS.

LARORATOTY SI¥ULATION QF PCSSI3SLE FAILURE XODES HAS
DEVONSTRATED TW2 POSSIBLITIES THAT PROJUCE KORIZON SENSOR OUT-
PUTS OF APPROXIMATLY PLUS C.4 DEG, (&) LOSS OF -23V POWER WITHIN
THE MIXZR 30X, AND (B) LOS3 OF 4CC CYCLE, 115V POYWER WITHIN THE
MIXER 30X. CONDITION (A) PRODUCES TY MOWITIR OUTPUTS AND CONTROL
PUT2UTS OF PLUS C.4 DTG IN ROTH AXES; COMDITION (2) PRODUCES
OVLY T¥ OUTPUTS, NO CONTROL SUTPUTS. SINCE THE CONTROL OUTPUTS
A5 SUCK ARE NOT ¥ONITORED, AND THE EFFECT OF CONSTANT CONTROL
OQUTPUTS OF THIS MA3NITUDE ARE NOT EASILY DISCERNISLE IN THE
3YRO TORIUING SISNAL, IT CAVNOT 3E DETERMINED CONCLUSIVELY THAT
CONTROL QLTPUTS WEIRE PRESENT. HOWZIVED, A DSTAILED ANALYSIS OF
AVAILASLE DATA SUPPORTS THE PRC2ARILITY TH4T CONTROL OUTPUTS

SENT AND THAT THE FAILURE QCCURRED IN THE -28V POWER

SYPPLY SECTION OF THE MIXEE BOX. THE COULD 3E CAUSED BY FAILURE

O0F THE PROTECTIVE DIODE OF A 1/4 WATT RESISTOR, OPERATING AT

54 PERCENT OF ITS RATED CAPACITY, AND DERATZD 50 PERCENT AT

ICO DE3 2. CALCULATIONS REVEAL THAT A POWER SURGE TO =37V AT

THE IVPUT WJULD PLACE ABOUT A 1/2 W LOAD ON THIS RESISTOR.

THE RESISTOR MENTIONED A30VE WILL BT REPLACED WITH ONE OF

KIGHER RATED CAPACITY, AND A STCOND DIODE WILL BE ADDED IN

PARALLEL WITH THE EXISTING ONE. 1IN ADDITIZN, INSTRUMENTATION

WILL BE ADDED TO MONITOR OPERATION OF THE INDIVIDUAL SENSOR HEADS.

THE CO¥PONENT CHANGES WILL BE IMPLEMENTED PRIOR TO LAUNCH OF THE NEXT

PROGRAY @PVEHICLE (THE DIODE WILL BE REPLACED BY A JUMPER UNTIL

PARALLEL DIQDES CAN BE INCORPORATED WITHOUT AFFECTING FLIGHT

SSHYEDULES) 3 THE ADDITIONAL INSTRUMENTATION IS BEING EXPEDITED

PUT AV EFFECTIVITY HAS NOT BEEN ESTABLISHED, DURING FUTURE

FLISHTS, MAGNETOMETER DATA WILL BE ANALYZED, UTILIZIMG THE -~

ZOMPUTER FACILITY IN THE STa, AND COMPARED WITH PREDICTIONS ON
_mpA..D_AM.lS—'— _ - —————
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3, CONTROL GAS PR:S3URE REGULATOR FLUCTUATIONS - POST-
FLIANT DATA ANALYSIS PZVEALED THAT THE REAULATOR PRESSURE HAD
AVERAGED 10 TO 31 PSI HIGHER THAN NOMINAL DURING THE FLIGHT.
DURING THE PaSS 2 acquIsSITION aT S THE PRESSURE CYCLED SEVERAL
TI¥ES TO 40 PSI (5 PSI IS NOMINAL). DATA FROM PASS 6 AT
INDICATED PRESSURES RANSGING FROY 13 PSI T2 IS PSI. GAS VALVE
IMPLUSE CALCULATED FROM THE SAME DATA WAS AROQUT 3 TIMES THE
NORMAL IMPLUSE, SUSSTANTIATING THAT THE MALFUNCTION WAS IN THE
RESULATOR AND THE TRANSDUCER APPEARED TO BE SATISFACTORY.

RESULAR OPERATION DURING PASS 65 WAS NEARLY NORMAL, INCLUDING
TME SWITCH TO HIGH PRESSURE FOR THI PITCH MANEUVER, AND THE
SETURN TO LOW PRESSURE (HIGHER THAN NOMINAL BUT STEADY).

ZASED ON A COMPARISON OF FLIGHT DATA WITH OPERATING
CHARACTERISTICS DERIVID FROM DEVELOPMENT aVND QUALIFICATION TESTS,
IT HAS SEEN DETERMINED THAT THIS MaALFUNCTION WAS CAUSED BY
INTERNAL LEAKASE AT A LOW RATE. THIS DATA ALSO INDICATES THaT
LEAXAGE OCZURRED AT SEVERIAL POINTS VITHIN THE REGULATOR,
ESTABLISHING CONTAYINATION AS THE PROSARLE CAUSE. IT IS ALSO
{NOWN THAT CONTAMINATION HAD BZEN PRESENT IN THIS SYSTEM, AS
INDICATED 3Y THE HIGH DEGREE OF CONTAMINATION FOUND IN A REGULATOR
SEYOVED FROM THIS VEHICLE EARLISR, DUE TO FAILURE.

THE METHODS USED FOR CONTROL OF CONTAMINATION ON THE ATTITUDE
CONTROL SYSTEX DURING TESTING OPERATIONS 4RE EEING REVIEWED
FOR POSSISLE DEZFICIENCIES, WHICH WILL BE CORRECTED. VENDOR
PACKAGING REQUIREMENTS ¥ILL 2% REVISED TO INCLUDE CAPS OR PLUGS
AT ALL OPENINGS TO PREVENT INTRY OF CONTAMINANTS DURING LMSC
HANDLING PRIOR TO INSTALLATION. 1IN ADDITION, TEST PROCEDURES
WILL BE REVISED TO RESUIRE TESTS OF LONGER DURATION AT HIGH
INLET PRESSURES, THERE3Y DEYONSTRATINS PROPER OPERAT ION MORE
CONCLUSIVELY THaN AT PSESENT.

4. CONTROL GAS TEMPERATURE TRANSDUCER FAILURE - THIS TRANS-
DUZER WAS XNOWN TO 3E INOPERATIVE PRIOR T2 LAUNCH AND READ
"OUT -0F-BaND LOW" THROUJHOUT THE FLIGHT. FAILURE HISTORY INDICATES
THZ PROSABLE CAUSE TC 5E 3RFAXAGE OF & PIG-TAILLTAD BETWEEN
THE TRANSDUCER aND ITS CONNECTOR. . RECOMMENDATION HAS BEEYN
MADE TO THE AGENA D ENGINESRING TO REPLACE THIS WITH A MCRE REL-
IARLE TRANSDUCER CURRENTLY BEING USED IN ANOTHER LOCATION. THE
RECOYMYENDED TRANSDUCER DOES NOT HAVE PIG-TAIL LEaDS. THE (B
PROGRAYM OFFICE WILL TAXS TNIS ACTION PRIOR TO THE NEXT FLIGHT
IF IT IS NOT ACCOYMPLISHED 3Y AGENA D.

5. COMTROL GAS PRESSURE TRANSDOUCER, LOYW RANGE - THIS
¥FASHRTMENT DROPPED FRIM A MOR¥AL AUT-NF-2aND-HIGH
TP &% OUT-0F-3AND-LOW INDICATION
JURING SEVERAL RANDOY ACQUITIONS THROUGHOUT THE FLIGHT. OPERATION
WAS NORYAL AT ALL OTHER TIXES, DATA FR0¥ FAILURE MODE ANALYSIS
GROUND TESTS INDICATES SEVERAL POSSI3LE OPEN LEADS OR SHORTED
COYPONENTS THAT WOULD PRODUCE THE QBSERVED RESULTS, THE MOST
PROSARLE CONSIDERED TO 3IE INTERNAL SHORTING OF & DIODE IN THE
TRANSDUCER DEMODULATER, JALSED SY SOME FORM OF CONTAMINATION.

A Y03E RELIASLE TRANSDUCER, OF TYE TYPE NOW BEING USED FOR HIGH
RANGE CONTROL GAS PRES3SUAE, WILL 3% USED ON FUTURE FLIGHTS.
VIHIZLE 1159 WIL USE TWZ EXISTING TRANSDUCER, BUT WITH X-RAY

TESTED DIODES. | - -
NN BRI -t i LR B | 3
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T, COS¥NICATIONS ANMD CONTRICL
1. 5-2AND BEACON ACSUISITION DELAYS - 3EACON OPERATION

APPTAPED NDRIMAL ON PaSSES 1, 2 AND S, 20T ON PASSES 6 AND 7
,REPARTZD A DELAY IN BEACON ACQUITION AS WELL AS COMMAND

PROZLEYS, THE NEXT FEW PASSES PRESENTED A PATTERN OF ROUGHLY 100

$=C0'IDS SELAY FROY SEACIN INDEX (TIMER FUNCTION, TRAMSMITTER PLATES

ON) TO IMITIAL ACQUISITIONM, FOLLOWED SY A GRaDUAL INCREASE

IO NOR'1AL SIGMAL STRENGTH, ROUGHLY 40 SECONDS., THIS LED TO THE

SELIEZF THAT THE FILAMEINTS WESE TURNED ON WITH THE PLATES AT

BEACON INDEX, ELIMINATING THE PROGRAMMED [2C SECOND WARM-UP PERIOD.

SINCE THIS CONDITION COULD CAUSE DAMAGE TO THE TRANSYITTER,

& PRECAUTICVNARY PROCEDURE WAS IMPLEMENTED OV PASS 9 BY REMAINING

PAS3IVE WITH VERLOFT UNTIL 120 SECONDS AFTER SEACON INDEX, THEREZY

PRIVEMNTIMG A cOLD START. oON Passzs 10 aud 11 AT <THE

BEAZ0W REMAINED 2N FROVEEEBACUISITION IVMEDIATELY

PRIJRY DELAYS OF ZREATEIR THAM 12C SICONDS WERE EXPEPISNCED,

INDISATING THAT A& DIFFERENT TYPT OF PRORLEY EXISTED. SUBSEQUENT

¥ONITERING OF THE RECEIVER SIGNAL LEVEL PEVEALED A PRF, INDICATING

THAT THE FILAMENTS WEREI ON, PRIDX TO BEAZCN INDEIX. FOLLOWING

413 DETZRVINATION THE ER0CEDURE WAS CHANGED TO REMAIN PASSIVE

NTIL D"“"I"f? SIGMAL LZVEL AZTIVITY WaS DITECTED.

LRING THE REWMAINDER OF THE FLIGHT SEVERAL INTERPOSATION
PROSEDURES WERIE EMPLOYED FOR DIA3NOSTIC PURFOST S, BUT NO CONCLUSIONS
5T3ULTID, AND M) CONSISTANT PATTERM WAS TVIDENT.

AFTZR BECJIVERY WYEIN A DEFINITE ATTITUDE CONT®OL PRORLEX
ECANE KAWN, IT WAS JIITEZRMINED THAT THE ASSUITION PROSLEMS WZRE
CON3TSTENT WITKE THE PETDOMINANTLY MOSZ-UP ATTITUDE. INTENSIVE
AMALYSIZ OF FLIGKT DAT4 DID NOT =2IVEAL ANY S-3aND BEACON P3OBLEHS
IN TYT VEKICLE .
C. 3232IaL PROJECTS
1. ¥0D III HIRIZSYN STYS0R - THIS INMSTRUMENT, OF A NEW TYPE
pzviLorz)y For L¥sc 3y NS, :c FLOvN
FCR TVALUATION PUEPOSES AND WaS INDEPENDENT OF THE ATTITUDE
COMTROL SYSTEM, Prorﬂ“vnvcr APPTARED TO 2E N02¥AL THROUSHOUT
THT FLISHMT. DATA ORTAIYED SHOWS 4 CLOST CORRELATION WITH THaT
03T4IXT) FRO% THE ORI¥ARY MORIZON SENSOR
URINZ TEE PASSES PRIZJR TO ITS FAILURE. DaTa FROM LATER PASSES
ROUSHLY A3REES WITH THE YAGNETOMETER DATA, 3UT THE NATURE
OF THE %AGNETOXETER DATA DOTS NOT PERMIT aVN ACCURATE COMPARISON.
NO OTHER SPECIAL PROJZCTS EXPERIMENTS WERS FLOWN AS SECONDARY
PAYL0OADS,
D. RIECOVERY
1. CAPSULE JVERTLRNED - THE CAPSULT APPARENTLY INVERTED
JDURING THZ FLOTATION PEZI0D AT 0443 PST 12 JANUARY &3 INDICATZD
BY A3RUPT LOSS OF RF SIGVALS, THT FLOATINZ CAPSULE IS HELD
UFSI3YT 2Y A WEISHT THAT EIXTENDS ON A SLEXISLE ar¥ aT I¥PaCT.
P23T-CFLIGHT EXAMINATION RIVEALED THAT THT 24LLAST ARY FRACTURED
AT THZ SREAXAWAY 2RATKET DESISVED TO BELTAST THE RALLAST IN THE
EVINT OF INADVERTENT LATCH RELEAST DURING 03 PRIOR TQ AN AIR
RECIVERY ATTEMPT. APPAREZNTLY THE BRSAX23% WAS DUE TD FATIGUE
CAUSED BY YAVE ACTION. WITHOUT THE P4ALLAST, THE CAPSULE INVIRTED
AND DI2 NOT RIGHT ITSELF,
REDESIEGN IS IN PIOCESS TO ELIMINATE THE BREAKAWAY SRACKET
ANZ RESTRIZT MOVEMENT OF TKEE 2ALLAST DURING FLOATION. THE
NEY DESIGY WILL 3% QUALITIED 2Y A 5ERIZS OF AIR SNATCH aND IXPAZT

i)

TESTS £¥D WILL BT INCSBP23ITATED ON FTV. 1159,
2« MARAKER FLOAT"'D AYAY - THE PARACHUTE ATTACHED TO THE
FLCATING CAPSULE ACTEC AS A SEA ANCHOR, CAUSING THE CAPSULE TD
IRIFT 43 A DIFFERENT R4TE THAN THE MARKER 3LOYS. CAPSULE AN
MARLZRZ 'J‘TF’"‘ SEVZN MILES APART AT FIRST SIGKTING AFTZR LOSS W
nT o7
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