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TABIE I
FIRST STAGE SEQUENCE OF EVENTS

EVENTS TIME ‘SECZ SOURCE

100% 1iguid oxygen float switch dropout -168.13 E. A. Recorder

Start tanks pressurizion - 33.13 E. A. Recorder

Vernier start command - 3.13 E. A. Recorder

Vernier pressure switches actuated - 2,67 E. A. Recorder

Main chamber pressure switch actuated - 0.19 E. A. Recorder

Liftofr* 0.000 Telemetry (FM/FM)
Roll command in 2.3 Telemetry (PIM/FM)
Roll command out 9.3 Telemetry (PIM/FM
First programmed pitch command in 10.4 Telemetry Pm/mg
Second programmed pitch command in 28.4 Telemetry (PIM/FM)
Third programmed pitch command in 70.5 Telemetry (PIM/FM)
Head suppression valve activation 80.0 Telemetry (PDM/FM)
Fourth programmed pitch commsnd in 98.2 Telemetry (PDM/FM)
Fourth programmed pitch command out 1%0.3 Telemetry (PIM/FM)
Fuel float switch actuation 155.90 Telemetry (PDM/PM)
Liquid oxygen float switch actuation** 151.81 Telemetry (PIM/FM)
MECO command 160.08 Telemetry (PDM/FM)
Ges generator blade valve closed 160.16 Telemetry (PIM/FM)
Main fuel valve closed 160,44 Telemetry (PDM/FM)
Main liquid oxygen valve closed 160,44 Telemetry (PIM/FM)
Vernier burnout 168.14 Telemetry (PDM/FM)

*Obtained from second stage liftoff switch (wmbilical)
activation recorded on FM/FM telemetry at 0923:22.239 EST.
This time is used a&s zero time reference for events.

*¥Reopened at 155.46.

Reading accuracies of time: PDM/FM Telemetry _'{0.03 sec.
' FM/FM Telemetry =0.005 sec.
E. A. Recorder -0.04 sec.
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TABLE IT
FIRST STAGE SYSTEMS PERFORMANCE

SYSTEMS

Main Engine Functions¥
Duration
Chamber pressure at start**
Chamber pressure at cutoff¥*

Vernier Engine #1 Functions*
Duration prior to main engine operstion
Duration during main engine operation
Duration subsequent to main engine
operation
Chamber pressure tank fed prior
to main engine operation
Chamber pressure pump fed during
main engine operation
Chamber pressure tank fed
subsequent to main engine operation

Turbine Functions
Gas generator chamber pressure at start
Gas generator chamber pressure at cutoff

TIME  PRESSURE  EXPECTED
(sEC) (PSIA) VALUE
160,44

576 525
555 525

2.94
16044

7.70

282 272
350 350
308 300
428 395
417 395

NOTE: Turbopump speed at start was 8,500 rpm (expected value - 6,095 rpm).

*See (lossary for definitions.

*¥Actually fuel injector pressure. See Section 3.1.2.

FUNCTION
WEIGHT DATA

Dry missile weight less second,
third, and fourth stages
Weight of second, third, and
fourth stages

Firing weight

Liftoff weight

MECO weight

FLIGHT MECHANICS

Acceleration at liftoff
Altitude above launcher at MECO
Range from launcher at MECO
Flight path angle fram lawmch
horizontal at MECO

Velocity at MECO

Acceleration at MECO

QUANTITY
7,560 1bs.
5,048 1bs.

111,516 1bs.
110,918 1bs.
13, 600 1bs.

43,2 :r‘c/sec2

52.0 n.m.
85.1 n.m.

22.1  deg.
15,100 ft?sec
Lo5.3924 £t/sec

SOURCE

Measured

Messured
Messured
Measured
AZUSA

Camputed
AZUSA
AZUSA

AZUSA

AZUSA
AZUSA
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TABIE II
FIRST STAGE SYSTEMS PERFORMANCE
(Continued)
FUNCTION QUANTTTY SOURCE
THRUST
Main engine sea-level thrust
at start 147,000 lvs Kinematic
Vernier engine #1 sea-level
thrust (pump fed) 987 lbs Camputed
Total vacuum thrust at MECO 172,000 1bs Kinemgtic
Vernier engine #1 vacuum thrust
(solo) : 1,016 lbs Camputed
PROPELIANTS
Iiquid oxygen
Usable at liftoff 67,305 1lbs Camputed
Usable remaining at MECO¥ Float Switch
Usable remaining at MECO 0 lbs Kinematic
RP-1 .
Usable at liftoff 30,247 1lbs Computed
Usable remaining at MECO 0o lbs Float Switch
Usable remaining at MECO 0 1lbs Kinematic
Propellant Utilization
Propellant Utilization at MECO%* Float Switech
Propellant Utilization at MECO 100.0 % Kinematic
Ultimate Propellant Utilization** Float Switch

Reading accuracy of amplitude -”-’2%.

¥Liquid oxygen float switch malfunctioned.
¥*Unable to determine P.U. from float switch data
due to malfunction of liquid oxygen float switch.
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TABIE III
SEQUENCE OF EVENTS FOR SECOND, THIRD, AND FOURTH STAGES

EVENTS* TIME SSECQ
Actual Nominal
Arm second stage 142.0 140.0
Second stage ignition/pitch program initiation 162.2 162,0
First/second stage separation bolts activated 162.5 162.4
First/second stage separation 162.6 162.4
HGA activated 171.6 172.0
Fairing ignition 188.8 187.0
Fairing separation 188.9 187.0
Pitch program termination 262.8 262.0
Second stage TPS shutdown 279.2 275.8
Spin rockets ignited 281.2 277.8
Solar paddles up 282.0 276.9
Third stage ignition 282.2 278.9
Second/third stage strut release 282.2 278.9
Third stage burnout 320.8 315.7
Third/fourth stage separation 433.7 427.0

¥Liftoff time was obtained from second stage 1liftoff
switeh (umbilical) activation recorded on FM/FM
telemetry at 0923:22.239 EST. This time is used
88 zero time reference for events.
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