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FOREWORD

This document is Data Requirements List (DRL) Item 444-V3c, the final
documentation required for the ASTP (SA-210) Launch Vehicle Operational
Flight Trajectory. The trajectory was developed in compliance with

Contract NAS 8-4016, Schedule II, Modification MSFC-1, Amendment 199.

Acknowledgements are made to the personnel of Marshall Space Flight Center,

SA&I-EL24 for their assistance and cooperationm,
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SUMMARY

This report is the final documentation of the ASTP (SA-210) Launch Vehicle
Operational Flight Trajectory. It contains trajectory data for a nominal
and two launch window trajectory simulations. These trajectories are
designed to insert a manned Apollo spacecraft into a 150/167 km. (81/50

n. mi.) earth orbit inclined at 51,78 degrees for rendezvous with a Soyuz
spacecraft, which will be orbiting at approximately 225 km, (121.5 n., mi.).

The specified launch date is July 15, 1975.

The launch window allocation defined for this launch is 500 pounds of

S-IVB stage propellant., The Launch Window Opening (LWO) trajectory sim-
ulation depicts the earliest launch time deviation from a planar flight
launch which conforms to this constraint, However, the Launch Window
Closing (LWC) trajectory simulation is developed for the more stringent

Air Force Eastern Test Range (AFETR) flight azimuth restriction of 37.4
degrees east-of-north, These trajectories enclose a 12,09 minute launch
window, pertinént features of which are provided in the following tabulation.

Planar flight data are included for mid-window reference,

Trajectory Time Deviation Target Launch S-IVB Propellant
From Planar Launch"‘ Node Azimuth Required for Yaw
(min) (deg) (deg) Steering (1bs)
Launch Window
Opening -6,45 157.775  48.463 500
Nominal -2,84 156.887 45,158 96
Planar Flight 0.00 156.188 42,557 0

Launch Window
Closing 5.64 154,802 37.400 384




.

It should be noted that the nominal launch time is 2,84 minutes prior to
the planar launch opportunity. Consequently, 96 pounds of the 500 pohnd‘
launch window allocation are required to provide the yaw steering necessary

to achieve orbit insertion coplanar with the Soyuz.

The trajectory simulations documented reflect the launch window opening,
the nominal, and the launch window closing launch times. These simulations
extend from Guidance Reference Release (GRR) to 7.5 hours flight time. The
latter is the expected lifetime of the Instrument Unit (IU) batteries,
therefore the extent qf S-IVB stage attitude control. The nominal sim-

ulation also includes the S-1IB stage reentry trajectory., Detailed data

tapes and print tapes for these three simulations are available at Marshall

Space Flight Center (MSFC) SA&I-EL24, Pertinent data are displayed in this
report for the complete nominal trajectory simulation and from GRR to

S-IVB/CSM separation for the two launch window trajectory simulationms.

The weight delivered to the specified 81/90 n. mi. orbit via the nominal
boost trajectory is predicted to be 68,744 pounds. This weight includes
a 37,400 pound payload and 2,612 pounds of available S-IVB stage propellants,
including a 460 pound LH2 bias. A breakdown of the nominal residual S-IVB

stage propellants at Guidance Cutoff Signal (GCS) follows.



LOX LHg Total
(Pounds) (Pounds) (Pounds)

Total on board at GCS 2208 1792 4000
(1) Unuseable _440 _948 1388
(2) Total Availuble 1768 844 2612

3 sigma FPR allocation (estimated) 1173 688 1861

Remaining launch window allocation 334 _10 _404

(4.8:1 EMR)

Total allocation 1507 758 2265

Excess available over allocation 261 86 347

Excess useable at 4,8:1 EMR _261 __54 _315

Excess bias 0 32 32

(1) Unuseable determined by MSFC/MDAC to assure the required 6.7 m/sec
depletion cutoff thrust decay velocity increment.

(2) Total available LHy includes a 460 pound bias,

The 315 pounds of excess useable propellant shown in the preceding table will
provide a payload margin of approximately 333 pounds, Therefore, the SA-210
launch vehicle predicted payload capability, for the currently defined Apollo
Soyuz Test Project (ASTP) mission with a 500 pound launch window allocation
and a three sigma Flight Performance Reserve (FPR% is approximately 37,400 +

333 = 37,733 pounds,

The orbital simulation documented herein does not reflect the latest mission
planning for a controlled S-IVB stage deorbit. However, it does provide or-
bital position ahd vehicle attitude data to aid in selection of a satisfactory
propellant dump time., This report also contains descriptions of the launch
vehicle configuration, systems and subsystems characteristics, flight environ-

ment, and tracking coverage.



Section 1,0

INTRODUCTION

The Apollo Soyuz Test Project (ASTP) is a joint American and Russian venture
to accomplish a rendezvous and docking of a manned Apollo and a manned
Soyuz spacecraft, The docking will be facilitated by an androgynous

Docking Module (DM) carried by the Apollo spacecraft, which will connect
with a compatible unit mounted on the Soyuz spacecraft, The DM will then

serve as an airlock for crew transfers between the spacecraft,

The primary goal of the ASTP is to conduct space experiments which test and
assure the compatibility of future manned spacecraft and station systems
for rendezvous, dockings, and crew transfers, Accordingly, these tests will
consist of evaluating compatible rendezvous systems in orbit, testing of
androgynous docking assemblies, verifying crew transfer techniques, and

acquiring joint flight experience for USA and USSR crews,

The ASTP currently consists of one Apollo-Soyuz rendezvous mission, The
Soyuz will be launched first at approximately 1220 GMT on July 15, .1975 from
Baikonur Kosmodrome, Kazakhstan, The Apollo will be launched approximately
7.5 hours later from the Kennedy Spaceflight Center and will subsequently

rendezvous and dock with the Soyuz (Referemces 1 and 2),

The Apollo spacecraft will be boosted to orbit by the Saturn IB launch
vehicle SA-210, This report documents the ASTP (SA-210) Launch Vehicle
Opérational Flight Trajectory'(OT). It is the third and final document
required under DRL 444-V3 for the OT. Parts I and II were previously

published as References 3 and 4, respectively.
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Section 2.0
MISSION DESCRIPTION

The ASTP mission consists of a dual Apollo and Soyuz spacecraft launch,
The Soyuz vehicle will be launched first on July 15, 1975 from Baikonur
Kosmodrome, Kazakhstan, and inserted into a 188/228 km. (101,5/123.1
n. mi.) earth orbit at an inclination of 51.78 degrees. After insertiom,
the Soyuz spacecraft will perform two maneuvers to circularize the orbit at
225 km. (121.5 n, mi,). The Apollo spacecraft will be launched from launch
complex 39B at the Kennedy Space Center (KSC) by Saturn IB SA-210 approx-
imately seven hours and 30 minutes after the Soyuz launch, Apollo will
be inserted into a 150/167 km. (81/90 n. mi.) orbit coplanar to the

. orbiting Soyuz, then it will separate from the launch vehicle and extract
the DM. The spent launch vehicle will be deorbited into the Pacific Ocean
if real time assessments of all systems indicate a high probability of

success,

Subsequently, Apollo will perform an orbit transfer to rendezvous with
the Soyuz and then dock on the 29th Apollo revolution. The two vehicles
will rewain docked for approximateiy two days. During this time, the
American and Russian crewmen will visit the other spacecraft and exchange
operational techniques and procedures. At the end of this period, ad-

ditional docking systems tests are planned.

After final undocking, each spacecraft crew will conduct independent
activities, The first Apollo launch opportunity sequence specifies
that Soyuz will land about 46 hours after the initial undocking, while

Apollo will remain in orbit, conducting experimepnts, five additional days,



for a total mission duration of about nine days, Further mission details

are available in References 1 and 2,

2.1 yission Objectives

Primary mission objectives are spacecraft rendezvous, docking and undocking,
intervehicular crew transfers, interaction of control centers and inter-
action of spacecraft crews, Supplementary mission objectives are docked
spacecraft attitude control, radio and cable communications, and further

docking and undocking tests,

Specific launch vehicle objectives are defined in two categories, i.e.,
mandatory and highly desirable., The mandatory objectives are to:
1) launch and insert the Apollo spacecraft into the desired
earth orbit; and to
2) maintain the prescribed attitude while the spacecraft separates
and extracts the docking module from the launch vehicle,
The highly desirable objective is to deorbit the spent S-IVB/IU/SLA (fixed

portion) into the Pacific Ocean.

2,2 Trajectory Groundrules and Constraints

The following mission groundrules and constraints have been imposed on
trajectory simulations,
1) Launch from KSC Complex 39B; pad position I is 90 degrees
east-of-north,
2) Launch window definition:
Launch Window Opening (LWO) constrained by a 500 pound S-IVB
stage yaw steering propellant allocation; and

Launch Window Closing (ILWC) constrained by the 37,4 degree



3)

4)

5)

6)

7)

8)

9)

AFETR minimum launch azimuth limit,

Optimum Flight Azimuth (computed as specified in Reference 5):
Nominal = 45,158 degrees east-of-north;
LWO = 48.463 degrees east-of-north; and

LWC = 37,400 degrees east-of-north,

Aerodynamic Heating Indicator at S-IB/S-IVB Separation

73.55 x 107 N/(m x rad.) or 75. x 10°® kg/(m x rad.).

Vehicle attitude command rates < 1 degree/second during

boost flight,

S-IB stage pitch attitude program biased for a July mean
variable azimuth wind and designed to maintain a near zero pitch
angle of attack in the high dynamic pressure flight interval

and < 0.5 degrees at J-2 engine ignition.

Nominal flight environment is the Patrick AFB 1963 atmosphere

model with a July mean variable azimuth wind.

Aerodynamic loads during a full 1ift, free fall abort from

any point along the trajectory shall not exceed 16 g's,

Orbit Target Conditions:

Radius 6528.178 km;
Space Fixed Velocity 7818.46 m/sec;
Space Fixed Path Angle 90.000 deg;
Inclination 51.78 deg;



Descendinyg Node Argument

Nominal 156,887 deg;
1WOo 157.775 deg;
IWC 154,802 deg,

16) Continuous communications and tracking coverage during powered
vlight,

11) S-ILVB stage pitch and yaw inertial attitude rate limits of
+ 0.3 depgree/second and an inertial roll attitude rate limit

of + 0.5 degree/second during orbital flight.
12) Launch vehicle inertial yaw attitude limit of + 45 degrees.

Trajectory, launch vehicle systems, and flight environment data were
obtaincd from the Government Furnished Documentation (GFD) listed in

Section 6, A complete list of references is provided in Section 7.
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Section 3.0

LAUNCH VEHICLE AND FLIGHT ENVIRONMENT

Detailed launch vehicle and flight environment data are displayed in

Appendix A, A discussion of thege data follows,

3.1 Configuration

The American ASTP space vehicle, for which this OT was developed, consists
of the Saturn IB 210 launch vehicle, an Apollo spacecraft and a Launch
Escape System (LES), The launch vehicle is composed of the S-IB-10 first
stage, an interstage, the S-IVB-210 second stage, and the S-IU-210
Instrument Unit. Major spacecraft elements are the CM-111 Command Module,
the SM-111 Service Module, the SLA-18 Spacecraft Launch Adapter, and the

DM-2 Docking Module. A profile of the vehicle is presented in Figure 1A,

The backup American space vehicle for the ASTP is .SA-209. Launch vehicle
components are the S-IB-9, S-IVB-209, and S-IU-209, Spacecraft elements are

CM-119, SM-119, SLA~25, and DM-1.

3.2 Mass Characteristics

The vehicle mass characteristics are provided by Reference 6 and amended

by References 26 and 27, Table 1A presents a weight breakdown of the space
vehicle., These data are consistent with Reference 6, as amended, and the
trajectory presented herein, Tables 3A and 4A present time histories of
the vehicle mass with the associated center of gravity and moment of

inertia data for the S-IB and S-IVB stages of flight, respectively.



3.3 Aerodynamic Properties

Bivariant aerodynamic data for the S~IB and S-IVB stages of powered flight

‘were obtained from References 7 through 11, Flight time histories of aero-

dynamic data for the S-IB stage of flight are presented in Table bA, ;Orbital

aerodynamic data were provided by Reference 12,

3.4 Propulsion Systems

The S-IB stage is powered by eight H-1l engines,which have a nominally
rated sea level thrust of 205,000 pounds each, The predicted nominal
thrust magnitude history for each H-1 engine, including thrust decay and
the associated turbine engine thrust, were obtained from Tape No. 3951/
55491/13974 (Reference 13), The thrust magnitude time history for each

H-1 engine is delineated in Table 6A, Figure 2A depicts total effective

thrust history and Figure 3A displays detailed thrust decay histories.

The S-IVB stage is powered by @ single J-2 engine, which has a rated

vacuum thrust of 230,000 pounds at a mixture ratio of 5.5:1, An open loop

"two position propellant utilization system is employed to enable J-2 engine

ignition at a 4.8:1 Enginé Mixture Ratio (EMR) and, 6 seconds later, to
facilitate an EMR shift to 5,5:1 for approximately 319 seconds, then a
shift back to 4,8:1 for the remainder of the S-IVB stage burn. The
predicted J-2 engine thrust history from ignition to Guidance Cutoff Signal
(GCS) was obtiined from Tape No. 28311 (Reference 13). The thrust decay
history was obtained from Reference 14, Thrust buildup, full thrust
history, and thrust decay are displayed in Figures 4A, 5A and 6A,

respectively,

10
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Four sulid propellant retro-motors (TE-M-29-5) mounted on the S-IB/S-TIVB
interstage provide thrust to decelerate the S-IB stage after separation,
The retro~-motors are rated at a nominal thrust level of 35,222 pounds each

(Reference 15).

Three solid probellant ullage motors mounted on the S-IVB stage aft skirt
provide a positive acceleration for the S-IVB stage to settle propellants
for J-2 engine start., The ullage motors are rated at 3,420 pounds of

thrust each (Reference 16),

The S-IVB Stage Auxiliary Propulsion System (APS) consists of two modules.
Each module contains three 150 pound thrust‘(vécuum) hypergolic rocket
engines, This system provides roll conﬁrol during the J-2 burn phase,
and pitch, yaw and roll control after J-2 cutoff, Additional propulsion

systems data are available in References 17 and 18,

3.5 Guidance Systems

The Saturn IB inertial guidance system performs navigation evaluations,
issues discrete commands, ‘initiates guidance and control functioms,

and issues steering commands to guide the launch vehicle to the pre-
specified targeting conditions. These functions are accomplished by the
flight program which is stored in the Launch Vehicle Digital Computer
(LVDC). Inputs to the LVDC for navigation and steering command evaluations
are the predetermined constants for the different guidance modes and the

"inertial velocity increments sensed by the stabilized platform accelero-

meters,

11




Guidance during boost flight is divided into two distinct phases, i.e,,
(1) pre-Iterative Guidance Mode (IGM) and, (2) IGM, The pre-IGM phase
extends from Guidance Reference Release (GRR) to IGM initiation. During
this phase, the Launéh Vehicle Digital Computer (LVDC) provides pitch,

yaw and roll vehicle attitude commands as a function of time, Prior to

Tl (liftoff) + 9.8 seconds, pitch and yaw commands are zero and the roll
command is equal to the Position I launch pad alignment error (flight
azimuth - 90 degrees), These commands minimize vehicle attitude deviations
prior to tower clearance. Between Tl + 9.8 and Tl + 128.8 seconds (attitude
command arrest), pitch commands are computed by evaluating a third degree
polynomial (see Table 1B). The yaw command remains zero and the roll
command is incremented at one degree/second to zero, where it remains for
the balance of this guidance phase. All attitude commands are arrested
from Tl + 128,8 seconds to IGM initiation. The resultant pitch attitude

command history for the pre-IGM guidance phase is displayed in Table 2B,

The IGM phase is initiated on the next guidance cycle after Time Base 3
(Outboard Engine Cutoff) + 35 seconds and continues until J-2 engine
cutoff. During this phase, a two-stage three-dimensional formulation
of the IGM equations is utilized in the LVDC to provide pitch and yaw
attitude commands, The roll attitude command is maintained at zero,

The IGM equations and logic of the LVDC flight program are defined in
Reference 19, The nominal trajectory guidance presettings required for
the flight program are provided in Table 3B, The presetting changes re-

quired for the launch window trajectories are also noted in Tabl » 3B.

12



The orbital guidance mode provides pitch, yaw and roll attitude commands
for the planned maneuvers during the orbital phase of the mission, The

specific guidance equations are defined in Reference 19,

3.6 Control Systems

Pitch, yaw and roll attitude control are maintained by the four outboard
H-1 engines during the S-IB stage of powered fiight., The control law,
gains, and network characteristics for the S-IB stage control systems are

defined in References 20, 21 and 22,

The J~2 engine provides pitch and yaw attitude control throughout the S=IVB'

stage of powered flight. Roll attitude control is maintained by the
Auxiliary Propulsion System (APS). The control‘law, gains,and network
characteristics of the S-IVB stage control system are defined in Reference

20. The APS provideé total attitude control during the orbital flight

phase while the IU is active,

3.7 Flight Environment Description

The 1963 Patrick Referenc; Atmosphere model (Reference 23) defines the
atmospheric properties used in the trajectory simulation. The earth model
and potential function are those of the Fischer Ellipsoid, The wind pro-
file ié the July mean variable azimuth profile defined in Reference 24,
supplemented by data from Reference 25 for altitudes above 27 kilometers,
Inertial pitch and yaw plane components of this profile are depicted in

Figure 7A,

13
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Section 4.0

TRAJECTORY

Three trajectory simulations are documented in this report, a nominal and
two launch window cases. The distinguishing characteristics and the launch

window relationship of these cases are displayed below,

Trajectory Time Deviation Target  Launch S-1VB Propellant
From Planar Launch Node Azimuth Required for Yaw Steering
(min) (deg) (deg) (1bs)
Launch Window
Opening (LWO) -6.45 157,775 48.463 500
Nominal -2,84 156,887 45,158 96
Planar Flight 0.00 156,188 42,557 0

Launch Window
Closing (LWC) 5,64 154.802 37.400 384

The nominal target node, specified in Reference 28, is a 0.699 degree deviation
from the planar flight target node, This corresponds to a launch time 2,84
minutes prior to the planar flight launch opportunity. Consequently, 96
pounds of S-IVB stage propellants are utilized in the nominal case to steer

to the target orbital plane, The IWO trajectory simulation reflects the
maximum target node, or the earliest launch time, deviation from planar flight
which can be attained by utilizing 500 pounds of S-IVB stage propellant for
yaw steefihg to the target orbital plame, The IWC trajectory simulation
éarget node is optimum for the 37.4 degree AFETR flight azimuth constraint,
This late launch requires 384 pounds of yaw steering propellant, It can be
determined from the preceding table that the launch window duration is 12,09
minutes. Figure 1 displays more extensive launch window data, Specifically,

it exhibits S-IVB stage propellant requirements, yaw attitude at Guidance.

14
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Cutoff Signal (GCS), and optimum launch azimuths for launch window target

node and launch time deviations from the planar launch opportunity.

The S-IB stage steering program and the IGM presettings are designed to
provide maximum vehicle performance (weight in orbit) within the specified
groundrules/constraints. The S-IB stage steering program, defined in
Table 1B, was derived for the nominal trajectory, but it is applicable
throughout the launch window. The ICGM presettings, displayed in Table 3B,
are the nominal trajectory presettings with the necessary launch window

trajectory changes noted.

The nominal sequence of events for the powered flight phase of the OT is
summarized in Table 1, These data are consistent with the mass and pro-
pulsion data referenced herein and the sequence data provided in

References 28 and 29,

Table 1A provides a vehicle weight breakdown, It shows that the nominal
OI weight is 68,744 pounds, which includes a 37,400 pound payload and
2,612 pounds of available S-IVB stage propellants, The latter includes

a 460 pound LH2 bias, Supplementary residual S-IVB stage propellant data

for the nominal trajectory follow.

LOX LH2 Total

(Pounds) (Pounds) (Pounds)
Total on.board at GCS 2208 1792 4000
Unuseable _440 _948 1388
Total available 1768 844 2612

15



LOX LHp Total

(Pounds) (Pounds) (Pounds)

(3) 3 sigma FPR allocation 1173 688 1861
(estimated)
Remaining launch window 334 70 404

allocation (4.8:1 EMR)

Total allocation 1507 758 2265
Excess available over 261 86 347
allocation

Excess useable at 4.8:1 EMR 261 54 315
Excess bias : 0 32 32

(1) TUnuseable determined by MSFC/MDAC to assure the required 6.7 m/sec
depletion cutoff thrust decay velocity increment (Reference 36),

(2) Total available LH, includes a 460 pound bias,

(3) The Flight Performance Reserve estimate source is Reference 30,

gsince the ASTP (8A-210) OT FPR is not yet available,
The preceding table shoﬁs that the SA-210 launch vehicle can insert the
specified payload (37,400 pounds) into the prescribed orbit, provide the
required 500 pouﬁd launch window allocation, and assure the estimated three
sigma FPR with 315 pounds of useable residual propellant in the S-IVB stage,
This excess propellant provides approximately 333 pounds of additional pay-
load capability. Consequently, the current predicted SA-210 payload cap-

ability for the ASTP mission is derived as follows:

Payload capability = 37,400 + 333 = 37,733 pounds,

Table 2 provides a summary of nominal OT parameters at pertinent events

from GRR to orbit insertion, Convenient summaries of the end conditions

16



of flight for the 5-~IB and S-IVB stages of powered flight are presented in
Tables 3 and 4, respectively, Tabulated listings of the powered flight
trajectory are presented in Tables 5 and 6., Corresponding tabular listings,
in English units, are given in Appendix C. Graphical displays of pertinent
powered flight trajectory data are shown in Figures 2 through 15, Cor-
responding data, including powered flight sequences, for the launch window
opening and closing trajectories are contained in Appendices D and E,

respectively,

A nominal orbital flight phase sequence of events is presented in Table 9,
This sequence was obtained from Reference 31, Table 10 provides nominal
S-1VB/CSM separation conditions, Corresponding separation conditions for

the launch window trajectories are included in Appendices D and E,

Table 11 is a listing of nominal orbital phase trajectory data in metric
units, Pertinent graphical displays appear in Figures 17 through 21,

English unit orbital trajectory listings are included in Appendix C.

Detailed data tapes (B-7 format) and print tapes are available at MSFC,
SA&I-EL24, for the nominal and each of the launch window trajectory sim-
ulations. These tapes contain trajectory data from GRR to 7.5 hours flight
time, This interval is the prediéted life of the IU batteries and, therefore,
the extent of attitude control, Nominal S-IB stage reentry trajectory data

are included on the aforementioned tapes,

The Government Furnished Documentation (GFD), upon which the trajectory
simulations are based, is delineated in Section 6. It is more precisely

identified in the References (Section 7),
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4,1 S-IB Stage Powered Fljight Phase

This phase is initiated at Guidance Reference Release (GRR), which is
assumed to be 17.2 seconds prior to first motion., The time of umbilical
disconnect and the corresponding establishment of Time Base One (T1l) is
0.2 second after first motion. The phase ends at S-IB/S=-IVB physical
separation, which is 1,379 seconds after OQutboard Engine Cutoff signal
(OECO). This phase includes H-1 engine burns, H-1 engine thrust decay,

and ullage rocket ignitiom.

4,2 S-TVB Stage Powered Flight Phase

This phase begins at S-IB/S-IVB separation and ends at Orbit Insertion (OI),
Orbit insertion is defined as Guidance Cutoff Signal (GCS) plus 10 seconds,
GCS occurs when the space fixed velocity magnitude equals the target ve=-

locity less the predicted J-2 engine thrust decay velocity increment, This
phase of the trajectory includes the ullage rocket burns, J-2 engine thrust
buildup, mainstage burn, ullage case jettisoning, Launch Escape System (LES)

jettisoning, Engine Mixture Ratio (EMR) shifts, and J-2 thrust decay,

4,3 Orbital Flight Phase

The orbital flight phase extends from OI to the end of IU battery lifetime,
which is defined as 7.5 hours flight time, The maneuvers and vents simulafed
are those listed in Table 9 and specified in Reference 31. All orbital vents
are nonpropulsive, therefore, they do not perturb the orbit. Vent flowrates
were obtained from Referemce 32, 1Ideal attitude control, with prescribed

rate limits, is simulated during this phase,

18



Mission planning specifies a controlled S-IVB stage deorbit with the
required deceleration provided by a propellant dump,if a real time
assessment of all systems indicates a high probability of success, This
propellant dump was not prescribed for this OT simulation; however, the
simulation does provide vehicle attitude and position data to aid in

selection of a proper dump time,

4.4 Spent S-IB Stage Trajectory

The nominal reentry trajectory for the spent S-IB stage is summarized in
Table 7. This phase of the trajectory, which is initiated at S-IB/S-IVB
separation, includes the retro-rocket burns and terminates upon S-IB stage
impact. Pertinent data are graphically displayed in Figures 2 through 6.

English unit reentry trajectory data listings appear in Table 4C.
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Section 5.0

TRACKING AND PERFORMANCE SUMMARY

5.1 Tracking Summary

The tracking and communications network is listed in Table 8. A summary

of the coverage.provided by this network for the powered flight phase of
the nominal 0T is presented in Figure 16, These data indicate that coverage
is complete during this phase, i.e., continuous UHF command, VHF telemetry,

and C-Band radar coverage is provided by the Merritt and Bermuda stations,

A summary of the coverage provided by the network during the nominal orbital
flight phase is displayed in Figure 22, The surveillance range, above two
degrees elevation, of each station is indicated by an ellipse., These data
indicate exposure to the command and telemetry coverage of at least one
station during each revolution while the IU is active, Similar C~Band

radar coverage will be available on all but the fourth revolution. However,
of the significant events, CSM separation, CSM docking, and DM extraction,
only the first will occur within range of a tracking station (Vanguard ship),
But sufficient coverage ié available to confirm CSM docking and the sub-
sequent DM extraction. A detailed tracking analysis is now in progress.

The results are scheduled to be published in a CCSD Technical Note on February

4, 1975,

5.2 Launch Vehicle Performance Characteristics

The predicted S-IB and S-IVB stage performance characteristics are pre-
sented in Table 2A, These data are time averages of the nominfl stage

thrusts, flowrates and specific impulses,
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Section 6,0

GOVERNMENT FURNISHED DOCUMENTATION

The GFD used in this analysis is listed below,

Government Furnished Documentation

DRL 444-V3c
MSFC
Approval Date Description Identification
10-8-74 and a. Mission Definition and PM-SAT-ASTP-8010.1,
11-12-74 Constraints Revisions B and C,
10-8-74 b. Targeting Conditions GFD/Groundrules for
SE&I Tasks, 10-8-74.
10-8-74 c¢. Sequence of Events ICD &8M00001C; GFD/Ground Rules
Approval Form, 10-8-74,
10-8-74 d. LVDC Equation Defining IBM 70-207-0001, (Rev. H).
Document
10-8~74 e. L/V Guidance Equations IBM 70-207-0001, (Rev., H).
10-8-74 f. TFlight Environment TMX-64771; S&E-AERO-YL-77-71;
TMX-53139,
10-8~74 g. Control Systems Specifi- S&FE-ASTR-SD~93-70; S&E-ASTR-
cations SD-110-71; ED13-74-23,
10-8-74 h. L/V Reference Trajectory S&E-AERO-MFP-38-74,
10-8-74 i. 1L/V Propulsion Data B6 Tape 3951/55491/13974;
B5 Tape 28311; S&E-ASTN-SAB
(72-20) ; S&E~ASTN-PE(73-66);
SP-5443,
10-8-74, j. L/V Mass Characteristics EL52(74-62) (as amended by
10-24-74, and telecons from J., L, Crafts
11-4-74 10-24-74, and 11-4-74),
10-8-74 k. L/V Aerodynamic Data R-AERO-AD-68-19; R-AERO-AD-
68-9; TMX-53657; TMX-53401;
TB~-FT~74-7.
11-12-74 1. Tracking Station Network CCSD TN-FT~74-13,
Description
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MSFC
Approval Date

11-12-74

11-22-74

11-22-74

11-22-.74

i

P.

Descrigtion

Tracking Constraints and
Groundrules,

S~IVB/SC Venting Sequence and
Flowrates,

S-IVB/SC Attitude Timeline.

S-IVB/SC and v
S~1IVB Orbital Drag Data

22

Identification

GSFC STDN No. 705,

GFD/Ground Rules Approval
Form, ASTP (SA-210), DRL
444-V3; A3-250-ADW3-M,

GFD/Ground Rules Approval
Form, ASTP (SA-210), DRL
444-v3,

LMSC/HREG A782929;
LMSC/HREC A782759;
LMSC/HREC A782810;
IMSC/HREC A783126.
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Progress Reports, dated:May 16, 1966; June 15, 1966; July 15, 1966;
and August 15, 1966, respectively.

NASA/MSFC Propulsion Tapes, B6 Reel No. 3951/55491 (CCSD 13974), S-IB
stage prediction; and MDAC B5 Reel No. 28311, S-IVB stage prediction.

NASA/MSFC S&E-ASTN-SAB (72-20), Subject: Saturn IB Vehicle Engine Start

and Shutdown Performance Characteristics Predicted for Skylab and Sub-

sequent Missiong, dated December 12, 1972.
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15.

16.

17.

18,

19.

20.

21.

22,

23,

24,

25,

26,

27.

28.

NASA/MSFC S&E-ASTN-PE (73-66), Subject: S~IB Retro Motor Data, -
dated June 19, 1973,

Thiokol Chemical Corporation SP-544B, Model Specification, Motor, .
Rocket:, Solid Propellant, Thiokol Chemical Corporation Model No.
TX280-10 (1A81960-1), dated January 30, 1968,

NASA/MSFC No, IV-4-40:-1, Astrionics System Handbook, Saturn Launch
Vehicles, IBM No, 68-966-0002, dated November 1, 1968,

NASA/MSFC MAN-206, Saturn IB Flight Manual, dated September 30, 1972,

IBM No. 70-207-0001, LVDC Equation Defining Document (EDD) for the Saturn
IB Flight Program, Parts I and II, Revision H, dated November 7, 1973,

NASA/MSFC S&E-ASTR~SD-93-70, Subject: Skylab 2, 3 and 4, Flight Control
System Gains and Network, dated July 31, 1970,

NASA/MSFC S&E-ASTR-SD-110-71, Subject: Revised Skylab 2, 3 and 4
Flight Control System Gains and Networks, dated November 16, 1971,

NASA/MSFC ED13-74-23, Subject: Control System Gains and Networks
for the ASTP Mission, dated October 8, 1974,

NASA/MSFC TMX-53139, A Reference Atmosphere for Patrick AFB, Florida,
Annual (1963 Revision), dated September 23, 1964,

NASA/MSFC S&E-AERO-YT-77-71, Subject: Monthly Vector Mean Winds
Versus Altitude for Cape Kennedy, Florida, for Skylab (INT-21) Wind
Bias Trajectory Analysis, dated January 29, 1971.

NASA/MSFC TM-64771, Nominal Probabilities for Cape Kennedy Wind
Components - Monthly Reference Periods for all Flight Azimuths -~ Al-
titudes 0 to 70 Kilometers, dated April 16, 1973.

MSFC/CCSD Telecon -~ J, L, Crafts to R, D, Taylor, Subject: ASTP
(SA-210) Operational Trajectory Payload Change from 37,000 pounds to
37,400 pounds, October 24, 1974,

MSFC/CCSD Telecons- J, L, Crafts to R, M, Blackstock, Subject: ASTP
(SA-~210) Operational Trajectory Mass Data Corrections, October 15, 1974
and November 4, 1974, -

NASA/MSFC Saturn IB Government Furnished Data/Ground Rules Approval
Form, ASTP (SA-210) DRI 444.V3, approved October 8, 1974,
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29,

30.

31.

32,

33.

34,

35.

36,

37.

NASA/MSFC ICD 68M00001C, Definition of Saturn 8A-207 & Subs. Flight
Sequence Program, dated January 16, 1973, and IRNS R45 through R52.

NASA/MSFC EL24 (74-18), Subject: ASTP (SA-210) Preliminary Operational
Flight Trajectory Dispersion Analysis, Volume 1, dated August 6, 1974,

NASA/MSFC, Saturn IB GFD/Ground Rules Approval I'orm for ASTP (SA-210),
DRL 444-V3, approved 11/22/74,

NASA/MDAC A3-250-ADW3~M, Subject: Update of Nominal Propulsion System
Orbital Predictions-SL-2 Mission,

NASA/MSFC S&E-AERO-MFP-38-74, Subject: SA-210 Preliminary Operational
Flight Trajectory, dated May 30, 1974,

CCSD TN-FT-74-13, ASTP (SA-210) Launch Vehicle Preliminary Operational
Flight Trajectory Tracking Analysis, dated May 23, 1974,

NASA/GSFC, STDN #705, Antenna Coverage Document, Vols, I, II, and III,
dated July 1974,

MSFC/CCSD Telecon ~ J, L, Crafts to R, M, Blackstock, Subject: Cal-
culation of S~IVB Stage Useable Residuals, December 4, 1974,

MSFC/CCSD Telecon - J, Brooks to R, Blackstock, Subject: ASTP Operational
Trajectory GFD Revision/Verification, December 13, 1974.
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TABLE 1

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL POWERED FLIGHT SEQUENCE OF EVENTS

LVDC
FLIGHT TIME FLIGHT
PROGRAM
(HR: MIN: SEC) SEC TIME(SEC EVENT
~0:00:17.20 - 17,20 _ (0.00), Guidance Reference Release (GRR);
Initiation of Time Base O,
~0:00:03,30 - 3,30 ——— Time for S-1B Mainstage lgnitionm,
-0:00:00,20 - 0.20 - Hold Down Arm Release Signal.
0:00:00.00 0,00 ——- First Motion.
0:00:00.20 0.20 (0.00)1 Lift-0ff Signal; Initiate Time
Base 1,
0:00:10,00 10.00 (9.80)q Initiate Pitch and Roll Maneuvers,
0:00:57.74 - 57.74 ——— Mach One.
0:01:13,.25 73.25 - Maximum Dynamic Pressure,
0:01:40.20 100.20 (100,00) 1 Control Gain Switch Point,
0:02:00.20 120,20 (120.00)1 Control Gain Switch Point.
0:02:08.07 128,07 (127.87)q Enable S-IB Propellant Level
Sensors,
0:02:09.00 129,00 (128.80)1 Arrest Attitude Commands,
0:02:13.07 133.07 (0.00) o Level Sensor Actuation;

’ Initiate Time Base 2,
0:02:16,07 136.07 (3.00)y  Inboard Emgine Cutoff (IECO),
0:02:19,47 139 .47 (0.00)4 Outboard Engine Cutoff (OECO);

Initiate Time Base 3,
0:02:20,57 140,57 (1.10)3 Ullage Rockets Ignition,
0:02:20,77 140.77 (1.30)3 Separation Signal,
0:02:20.85 140,85 ——— S~-IB/S-IVB Physical Separation,
0:02:22,17 142,17 (2.70)3 J-2 Engine Start Command,
0:02:25,57 145,57 . - 90% J~2 Thrust Level,
0:02:28,17 148,17 (8.70)3 Command 5.5:1 EMR,
0:02:28.57 148,57 e Ullage Burn Out,
0:02:32,77 152,77 (13.30)3 Jettison Ullage Rocket Motors,
0:02:45,17 165,17 e Dynamic Pressure = 1 PSF,
0:02:51,47 171.47 - LES Jettison.
0:02:54.47 174 .47 (35.00)3 Command Active Guidance Initiation,
0:03:01,47 181.47 (42,00) 4 Control Gain Switch Point,
0:05:45,57 345,57 (206,10)3 Control Gain Switch Point,
0:07:47,57 467,57 (328,10)3 Command EMR Shift to 4.8:1,
0:09:43,18 583.18 ——— Guidance Cutoff Signal (GCS).
0:09:43.38 583.38 (0.00), Initiate Time Base 4; ° '

Inertial Attitude Freeze,
0:09:43,98 583,98 (0.60)4  Begin LOX NPV,
0:09:53.18 593,18 —— Orbit Insertion,
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TABLE 2

TASTP (SA=210) LAUMCH VEHICLE OPER;TIoNAL rFLIGHT TRAJECTORY
NOMINAL ,
POWERED FLIGHT TRAJECTORY fVENT SUMMARY

S - = - = - cPACE FIXE[. = = = = " LONGITUDE
EVENT FLIGHT  ALTITUBE VELOCITY fFLIGHT PAT:; AZIMUTH  GEODETIC  POSITIVE

TIME (SEC)  (KM) (1/S)  ANGLE (DEG)  (DEG) LAT. (DEG) EAST (DEE
GUIDANCE "REF, RELEASE =17.20 .09 408.57 90,000 90600 28.63 ~80.62
“FIRST MOTION™ ~ 7~ ™~ ™™=~ " ',00° "7 .09 408457 90,000 90.00 28463 -80.67
MACH ONE 57.74 . 7.3 582.61 5%, 674 79.83 28.64 -80.61
“MAX+ DYNs PRESSURE 73,25 12370 738.08 57,218 72.56 28,66 -80.59
TILT ARREST 129.090 47.76  T986.00 64,087 54428 28,93 -80.28
INBOAKD ENGINE CUTOFF 136,07 Sh.16  2242.7¢ 65.422 53418 29.00 =£0.20
* OUTBOARD ENGINE CUTOFF 139.47 57.36  2307.0¢ 66.020 52.94 29.04 -80.16
S=-IB/S=IVE PHYSICAL SEPV™ TI#0.85 — S58:65  2306.30 66,290  52.94%" " 29705~  “B0.14"
J=2-ENG. START COMMAND 142,17 59,87 - 2301.54 66,554 52495 29,07 -60.12
ULLAGE CASE JETTISON 152,77~ 69.22  2315.,93 68.566 52485 29,19 ~79.9¢
LES JETTiSON 171,47 84,15  2395.42  71.827- - 52456 29,41 -79.73
IGM INITIATION 175,00 86480 2412,91 72.405 52454 29,46 -79.68
EMR SHIFTr 5.5:1/4.5:1 469,00 164,97  5470.1¢ 90.617 51400 35,31 -72.37
$=18 STAGE INPACT 551,00 .00 406.53 . 102,756 89.97 31.67 ~76.99
GUIDANCE CUTOFF SIGNAL 583,18 158.57  7811.74 90.008 5294 39,35 -66 .34

ORBIT INSERTION 593.18 158.72 7818.4¢ 90.001 53439 39.77 ~65.67

- - s e n

L A Sk |;'1. i ”Wx-«m;m




TABLE 3

ASTP (SA=210) LAUNCH! VEHICLE OPERATIONAL FLIGHT TRAJFCTORY

|  NUMINAL
S=I STAGE END CONDITIONS OF FLIGHT

Pa— o

FLIGHT TIME: OECO + 1,279 SECONDS 140,847
KADIUS S 6431804,
ALTITUDE : 568649,
SPACE FIXED VELOCITY: 2306.30
SPACE FIXED FLIGHT PATH ANGLE: 664290
SFACE FIXEC FLIGHT AZIMUTH: 52,038
EARTH FIXED FLIGHT AZIMUTHS 45,040
GEOCENTRIC DECLINATIONS 28,890
GECDETIC LATITULE: 29,053
LONGITULE: (POSITIVE EAST) -60,1U42

SPACE FIXED FOSITION AND VELOCITY COMPONENTS

Xs 6430759, ()
YSs o 57698. ()
: 25 100526, ()
- “Xs o - 892,11 (M/5)
ys 273.98 (M/S)
2s : ‘ 2109,05 (M/S)
VEHICLE ATTITULES AND ATTITUDE RATES
PITCH ATTITUDE ANGLE -64,005% (Dr o)
YAW ATTITUDE ANGLE -.000 (Do)
ROLL ATTITUDE ANGLE «001 (DKG)
PITCH RATE " L0058 (DE3/S)
. YAy gpATE ) =e026 _ (DEW/S)
RCiLL RATE ' =,00¢ (DER/S)

. 28:

(SEC)
(1)
(M)

(M/S)

(DEG)

(DEG) ~

(DEG)
(DEG)
(DEG)
(DEG)



TARLE 4

ASTP (SA=210) LaUNCH VEHICLE OPERATIOHMAL FLIGHT TRAJECTORY

NOMINAL
S=[V3 STAGE END CORNDITIONS OF FLICGHT

FLIUMT TIME @ 6CS 583,1R3
RALRLIUSS 65281s0,
ALTITUDE 158569,
SPALE FIXED VELOGCITY: 7811,74
SPACE FIXED FLIGHT PATH ANGLES c0,00¢
SPALE FIXED FLIGHT AZIMUTHS L2 .039
EARTH FIXEC FLIGHT AZIMUTHS 51,244
GEOCENTRIC DECLINATION: ' 29,165
GEOLETIC LATITUDE: 29,353
LONGITURE: (POSITIVE EAST) -56,.342
INMCLINATIONS ) 51,778
DESCEMDING HMOLE ARGUMENT S 156,083
INERTIAL HANGE ANGLE: 17.528

wE ICHT S 68876,

SPACE FIXED POSITIUN AD VELOCITY COMPONENTS

Xs 6228746,
VS ' 111048,
zs _ 1951287,
XS -2331.18
S ~247.58
zs e | 7451.68

VEHICLE ATTITUD: ANGLES

PITCH ATTITUDE ANGLE -99,76%
Yaw ATTITUDE ANGLE ™ T =350
ROLL ATTITUDE ANGLE o511

T 77 OS5CULATING CONIC pARAMETERS

* PERIGEE-ALTITUDE — 142,07

* APOGEE ALTITUDE 150.35
ECCENTRICITY « 0006
SEMI=MAJOR AXIS 6524 .37
TRUE ANOMALY 194,117
PERIOD _87.41

* REFERENCED TO EQUATORIAL RADIUS (6378.165 KM)

e <a .

()
(%)
()
(bi/S)
(M/S)
(v/S)

(Df G)

(DFG)
(LV6)

(K1)
(K1)

(K«)
(Do)
(tTiv)

(SEC)
(v)
(M)

(M/S)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(CEG)

(DEG)

(LBS)



ASTP (SA=210) LAUNC::

TABlLE 4 (COMT'D)

VEHTCLE OPERATIONAL FLIGHT TRAJRCTORY
NOMIivAL

S=IVE STAGE ENL COUDITIONS OF FLIGHT

FLIGHT TINE:
RAD1US:

ALTLTUDE: ,
SPACE FIXED VELOCITY:

SPACE FIXED FILIGHT PATH ANGLE:
SPACE FIXED FLIGHT AzIMUTH:
EARTH FIXED FLIGHT AZIMUTH?

GEQCENTRIC DECLINATIONS
GEOLETIC LATITUDE:
LONGITUDE: (POSITIVE EAST)

_ INCLINATION:
DESCENDING NODE ARGUNEINT:
INERTIAL RANGE ANGLE:
WEIGHT

ORBIT INSLRTION

503,183
6528178,
158718,
78180Li6
al.r01
r3,286
£l,720
18,765
'650675
156.£87
18.,712
68744,

SPACE FIXED POSITIUN AND VELOCITY COMPONENTS

2025727, ()
-2421.37 (M/S)
-249,83 (M/S)

7429.87 (M/S)

VEHICLE ATTITUDE ANGLES

PITCH ATTITUGE A. GLE
TYAW ATTITUDE ANGLE ~
ROLL ATTITUDE ANGLE

'''' % PERIGEE ALTITUDE
* APOGEE ALTITUDE
“ECCENTRICITY
SEMI=MAJOR AXIS

TRUE ANOMALY

-99,767 (DFG)
=6 36¢ T (DEG)
«293 (D:'G)
OSCULATING CONIC PARAMETERS
149.96 (K
164493
6535.61 (K-)
359,250 (D:1.G)
87.64 (W1IN)

PERIOD

% REFERENCED TO EQUATORIAL RADIUS (6375.165 KM)

[

30

(SEC)
(n:)
(N)

(M/S)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(LRS)



_TABLE S
ASTP (SA~210) LAUNCH 'VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
'g=1B STAGE FLIGHT DATA
FLIGHT MASS THRUST DRAG LONGITUDINZL ~ DYNpMIg peHeIs
TIME e (TOTAL) ACCELERATION . PRESSURE
(SEC) (KG) ) (N) {M/SEC2) (N/M2) (KG=M/M2=RAD)
1) =17.20 594950, 0. 0, .000 0, 0.
.2 .00 588940, . . 7252697l o 715... ... 12.35% P B
5400 573697, 7428046, 3362, 124963 126, 152,
10.00 559243, 7478481, 12984, 13,370 575, 2889,
15000 544737, 7526089, 29355, 134783 148, 16672,
- 20,00 530193, 7575584, _ . 51496, 144213 2822, . 60040,
25.00 515622, 7627083, 74535, 14 «669 4753, 164810,
_ 3000 501035, 7684378, 101841, 152153 7290, _378R48,
35.00 486433, 7747227, 132698, 15671 lgu24u, 769803,
40.00 471823, 7816387, 167549, .. .. . 16+226 14102, 1429077,
45400 457190, 7891597, 216128, 16801 18201, Z469UT6,
5000 442548, 7966841, 267833, 17.408 22546, 4024302,
55.00 427908, 8032200, 491824, 17+626 26757, 62322783,
I '3) 5774 . 419900, 8061619, 667774, . ATe617 28784, 7753437, .. ..
65400 398598, 8154309, 737612, 184613 32792, 12893710,
- 70.00 383903, 8216203, 643791, 19.729 34608, 17“29“581
4) 7325 374354, 8249414, 585295, 204476 35007, 20818147,
80+00 354529, 8307374, 463795, 224125 32634, 28687001,
w 85.00 339855, 8339051, 377115, 234428 28087. 347239840,
- _90s00 325275, 8360336, 292265, _ 2Le.804 23116, . 40463360,
“95.00 310703, 8368877, 218321, 264233 18495, 45743362,
100400 296146, 8368955, 155006, 27.723 1u457, 50451972,
10500 281610, 8359881, 113991, 25,281 10985, 54533032,
11000 267102, 5347196, 75529, . 30969 8071, 57947217,
115.00 252621, 8332429, 39301, 324830 5823, 60729840,
. 120.00 238174, 8311736, 12506, 34,848 4127, 62855703,
125+00 223765, 8284897, -3291, 37.044 2897, 64711968,
5) 129.00 212276, 8261620, =10340., 38.973 2171, 65834831,
6) 133.07 200631, 8226907, ~18567. 41.100 1642, 6b764710.
7) 136407 192074, 8185753, -26962. 42.759 1328, 67334071,
8) 139.47 186324, 2870954, -25833, 15547 964, £72496R8,
B 9)_140.57 185750, 157344, -23428, 973 850, 679838858,
10) 1“0.77 1856“6. 168338, -22961u 1.031 830, 68000“26.
11) 140485 185631, 159698, ~2277%. .983 822, 6PD151%2,
1) GylDANCE REFERENCE RELEASE} Séﬁ%
z) FIRST MOTION: v Eg
2) NACH ONE; Ea
4) vaAXIMUM DYNAMIC PRESSURE} E%
§) TILT ARREST @
6) LSA? INITIATE TIME BASE TwOi o
7) 1ECO: c:';
D ~ 8) OECO; INITIATE TIWE BASE THREE: > e
’ ) INITIATE ULLAGE BURN =
10) SEPARATION SIGNAL: )
11) s-IB/g=IVR PHYSICAL SEPARATION. L 7

3

MACH PITCH ANGLE
NO, OF ATTACK
(DEg)
.00 »000
ST 1) e 0UD —
Nl 6.188
«09 3.305
15 «270
021 -2,729
28 ‘1.528
o35 -1.254 —
iU ‘o87u
-1 -,5n}
065 -0155
077 '055
092 056
100 2043
1.25 -013
1.47 2006
1.63 <030
2.00 -e170
225 =-,176
2452 e 027 .
2.80 0029
3.11 -,089
3,44 -.237
3.77 -.717
“013 ‘1'15“
4o50_ __=1.6u2
4,91 =2,308
5426 =2.837
5072 -20028
6.13 '10167
6,42 -e292
6446 =e026
B.u6 20N
6.46 «N3%




- TABLE §

(CONT*D)

NOMINAL
S=1IR STAGE FLIGHT DATA

FLIGHT ==-== GPACE FIXED ====-
TIME RADIUS VELOCITY PATH ANGLE X
(stC) (M) (M/5) (DEG) (V)
1) =17.20 6373379, 408,57 90,000 6373353,
2) «00 6373373, 498457 90,000 = _€6373349.
5'00 6373“14' “08-75 87v95“ 6373382.
~10+00 6373528, 409.55 85,593 €373493,
15,00 6373732, 411443 82.965 6373693,
20.00 6374035, 415.61 89.108 6373992,
25.00 6374449, 422479 77.081 6374401,
30,00 6374984, 433.59 73,958 . _6374930,
35.00 6375651, 448,76 70.845 £275590,
4000 63764670, 468,83 67.842 6376392,
45.00 6377423, 494412 65.054 6377346,
50+00 6378547, 524490 62.:565 6378462,
55:00 6379843, 561.08 60+529 6379748,
N 3) 5774 6380624, 582.61 59674 6380523,
6500 6382930, CET:- NN 58.:130 6382812,
70.00 6384724, 695.57 57.476 6384591,
w 4) 73:25 5385984, 738.08 57.218 6385841
® 80060 6388852, 829.0% 57.089 6388585,
85.00 £391202, 906.03 57,203 6391012
. gﬂtoo o 639370.'Q¢ 991053 . 573700 ) 63935350
95.00 6396503, 1085.68 58.:226 6396258,
100400 65399468, 1188.77 58.873 £399187.
105.00 6402650, 1301.00 59.608. 6402326,
110.00 406051, 1422.78 60.429 6405675
115.00 6409672, 1554.90 614323 6409233,
120.00 6413513, 1698.03 62.269 6412999,
© 125400 6417573, 71852.94 634265 6416967,
5) 129.00 6420977, 1586400 644,087 6420283,
6) 133.07 424879, 2130.24 644904 6423781,
7) 136.07 6427333, 2242.70 65.422 €426447.
&) 139.47 c430517. 230709 664020 6429521,
9) 140357 6431545, 2307.10 664234 __ 6430510,
TTIGY ik TT 6431731, T2306.53 6R.27H €4306a9,
11) 140.85 6431804, 2306430 6564290 6430759,
1) GUIDANCE REFEREMCE RELEASE;
2) FIRST wOTIONG
T 3) MACH ar.E; ,
4) MAXIMUM DYNAMIC PRESSURE}
S) TILT ARREST;
6) Lsaé INITIATE TIME BASE TWO:
7y IECO?
6) OECO} INITIATE TIME BAGE THREE; -
9) INITIATE ULLAGE BURN:
10) SEPARATION SIGMAL;
11) S=1B/S-IVB pHYSICAL SEpARATION.

Y
(M)

12741,

19133,
20572
22009,
23“470
24885,
26321,
30625.
32058,
33492,
34237«
36356
37788.
38718,
4N6Yug,
42076
43499,
54918
46332
48147,
50547,
51942,
53332,
s4439,
55562
56387,
57320
57621.
57676,
57698,

17694,

- 7 ASTP (SA=-210) LAUNCH VERICLE OPERATIONAL FLIGHT TRAJECTORY

2
(™)

'126700
"7é860
-6226,
=-4786.
-3337,
-1883,
-!"160
1078, .
2615,
4212,
589¢.
7672,
9583,

e 10895

13%01.
163639,
18108,
22117,
25484k .

_ 29237, .

33420,
380RQ.
43263,
43018,
55401
62“680
70282
77115.
84636,
9572,
87619,
99938,
10n3s9,
100526.

DX
(v/9)

00

= 45

14,01
30.76
49,5%
70,43
Q3,42

118,58

145,87
175,29
206,70
239,96
273,95
291,94
338,83
373.11
396,34
H46,42
4ay 73
524429
565,10
606,65
648,75
690,78
732.40
773.46
813,37
84y, 2
a75,91
ap1, 8¢
903,38
894,68
AG2, 8y
892,11

Tmew SPACE FIXER POSITION gND VFLOCITY VECTOR CONPONENTS -

oy
(v/S)

288,10
2R7,02
;Qﬂ.an
287,638
287,4C
287,55
2R7.40
287,12
2RE.C5
2R6.85
286.7°
2R6.Ty
286.62
286,82
286432
2%6G.21
286.34
288,79
28R, 1
2Rk .10
283.25%
2R2.37
2R1.53
2R0+53
279,51
278.53
277.37
276,238
PTIS 42
27U 4 6R
274,12
274,01
NIX, 00
P73,CR

Dz
{¥/S}

280,71
289,187
2AQ,62
289,93
290.12
291,69
295,68
In2.uf
212.6R
26,78
2pRep2
26840
3Q7.01
YiU.RE
Y7058
S53.00
627 .44
Tyn. 38
T02.14
RA2 &8
Qa2 .88
10Q2.0n0
1211480
1342.82
1485, 76
1641.61
1776,22
1°?2.?0
2030,03
2105-10
21nf RY
DipR,a0
21n9.0%



TABLE §
NOMINAL

. . (CONT D) v - .
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL F{ IGHT TRAJECTORY

S=18 STAGE FLIGHT DATA

Sl

TFLIGHT -===-"EARTH FIXED ===-- —==- EARTH FIXEp POSITION aND VELOCITY VggTOR ¢OMPONENTS ==w=w
TIME POSITION VELOCITY PATH ANGLE X Y 2 X DY D2
(SEC) (M) (M/S) (DEG) (M) (M) M (M/S) (m/S) (M/S)
1) =-17.20 30, .00 NAR S0 O =0, .00 -.00 -,00
e 2) «00 90, 200 N/A — .90. N -0, Oao e &00 L =a00 . =400
5000 125. 14-59 -'482 125, -0 0. lulsg "009 -onl
IOOQO 239. 31;47 -563 239, =1 =04 31.47 -.25 ".Ue
15.00 443, 50,39 +555 4u3, -3, -1, 50,39 37 .01
- 20’.00 747! 710“2 i°343 7“7! -4, 2e 710“0 -, 32 1.“7
30.00 1697, 120.44 5.847 1686 =94 ... 60. 119,84 =81 11,99 _
35,00 2367, 148,93 84627 2363, =14, 184, 147,30 =-1.03 22.01
40409 3185, 180,51 11569 3172, =20 287. 176,89 -1+18 35,92
45.00 4166, 215,42 14670 4135, -26. 510, 208,50 -1.31 54,13
_ 50.00 __ 5327.. 253,96 17776 5261, -33. 836, 241,99 -1.44 77,06
55'00 6682, 295-66 20-991 6557, =40, 1290. 276.2!4 ~1463 105-40
3) 57.74 7511. 315.09 22.794 7338, =458, 1602, .. . 294,39 _  =1.76 -_123.09
65+00 10015, 385,50 27654 9647, -59, 2689, 381,74 -2402 178,37
70‘00 ;202“! 438'77 30'993 11"“42' I ,"69- 36950 376.‘#5 '2-18 225939
- 4)  73.25 13471, 477,16 33.3121 12703, =76, 4y83, 399,97 ~2,26 260,19
[ 80.00 16881, 567.08 37.411 15574, =92, 6514, 450,77 -2,59 344,06
85'00 198000 642,95 QOOQZB 1792'-}- -107. 8412, 489.71 -3.23 416,61
90000 230990 727019 ~u3'231 2_9_97;_-___“ -125. 10695. - 529.99 ‘Q.U“ - u97‘.90
35,00 26819, 820,03 35.801 23227, -147. 13406, 571.62 -4,85 587,93
100.00 31004. 921,69 484185 26191 -173, 16590. 614,11 -5.54 687,27
105.00 35701. 1032,42 50+393 29379, ~203, 20296, 657,26 -6ells 796,16
110400 . 40955, 1152.64 52471 32765, -235, 24570, 700,456 _ =6,80 915,37
115.00 46815, 1283,12 slheliy2 36375, =270« 29469, 743,44 =Tel4) 145,77
120.00 53334, _1424,.55 564314 40193. =303, 35050, 786,00  =7.,87 11R8,06
125,00 60568, 1577,76 584107 44234, -349, 41373, 827,59 «8,40 1343,25
S) 129.00 66910, 1705.43 59.489 47609, =384, 47012, 860,01 -8,78 1477.31
6) 133.07 73903, 1852,36 604807 51175, ~420, 53316, 893,28 -9,04 1622.72
7) 136.07 79435, 1964 ,09 61645 53895, 447, 58352, 920,52 =9.24 1734,99
8) 139.47 86011, 2027.26 624450 57034, -479, 6U379, Q923,18 -9,25 1AN4,84
9) 14057 88171, 2026,71 62+694 58046 -489, 66368, 914,71 =9.22 1808,54
T 10) 14077 88564, 2026, 04 624738 58228, ~-4S1, 66729, 913,91 =9,21 1808,68
11) 140485 88719, 2025.77 62755 58300, -482, 66872, 912.20 =-9,21 1808,74
1) GUIDANCE REFERENCE RELEASE: % g
) 2) FIRST MOTIONG _ . [
5) WACH ONE} o Q2
4) MAXIMUM DYNAMIC PRESSURES Q2
§) TILT ARREST: i £ g:
6) LSas INITIATE TIME BASE TWo3 B o
7) 1ECOS "-~‘c: -}
i 8) OECO} INITIATE TIME BASE THREE: _ 3 i
B ) INITIATE ULLAGE BURN? ‘g
10) SEPARATION SIGNAL;: :
11) S-18/5-1VB pHYSICAL SEpARATION.



TABLE §
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

(CONT*D)

b it e i 4

. NOMINAL
S=IB STAGE FLIGHT DATA
FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZIMUTH LONGITUpE GEGCENTRIC GEODETIC
. TIME . o VELOCITY  SPACE FIXED  EARTH FIXEp  (POS, EAST)  DECLINATION  LATITUDE
(SEC) (KM) (KM) (M/S) (DEG) (DEG) (DEG) (DEG) (DEG)
1) =17+20 .090 +000 <00 90,000 N/ZA -80.521 284466 284627
2) «00 .oan +000 1.82 90,000 N/A -80,621 28,466 28.627.
5.00 17 «001 14470 89,986 N/A -80,621 28.466 28,627
10.00 1&39“ 002 31.52 89,971 _N/A -80,621 28,46 28,627
15.00 443 « 004 50446 89,942 N/A -80,621 28,466 28,627
20.00 o747 «007 T71.H5 ,_8?-1?6 o 2%.211 -80,621 28,466 28,627
30.00 1.696 + 065 120.21 aa 713 40.269 -Bp 621 28,456 28,628
35400 24363 «149 148,60 87,747 41,766 -80,62¢0 28,467 28,628
i 40400 3e172 +294 180406 86,480 42.734 -80,619 28,468 28,629
45.00 44135 «519 214,91 84,920 434347 -80,617 28,469 23,631
50«00  5.261 847 253.50 83,094 43,743 -80.615 28,471 2B.633
55.00 64557 1303 295.42. 81,025 43,984 ~B0,.612 28,474 28,638
3) 5774 7+339 16316 319.03 79,828 44.g75 -80.610 28.476 28,638
65+00 9,647 2.705 386020 76,518 44,303 -80,602 28,483 28,645
3 70400 11443 3.712 ghq.l2 74,126 44,429 -B0,5%5 28,490 28,652
w 4) 73.25 12.705 44500 479.85 72.562 444503 -80,589 28,485 28,457
& 80400 154577 6530 570.79 69,362 y4.601 -80.574 28,508 28,670
85006 17.930 B.425 64735 67,089 44,610 -80 561 280520 28,682
B 90+0¢ 20483 10.702 73432 64,970 44,609 _~Bg,54u 28,535 28,696
95400 23.241 13,505 82g,24 63,040 44,622 -8p.525 28,552 28,714
10000 26¢213 16.576 932,72 61,300 44,652 -80,502 28,572 28,734
105.00 29,402 20.262 1044,70 59,744 44,693 -80.476 28,596 28,758
110400 32.812 24,511 116527 58,346 44,730 -80,4u45 28,623 28,785
11500 JI6 4u3 29,376 1299.20 57.097 4u,773 -80,.419 28.654% 28,816
___120s00 404295 34.911 1445,01 55,987 yh.824 -80,370 ___2B.68%  28.852
T T125400 4,368 41,177 1603.11 S4,994 44,872 ~80,325 28,729 28,892
5} 12900 47.782 464760 1735.81 54,278 44,913 -80,28y4 28,765 28.927
6) 133.07 =~ 51,397 52,994 1879.66 53,620 44,960 -80.239 28.804 28,967
71 136407 544161 57.971 1991.52 53,179 44,994 =-80,203 28,836 28,999
67 13947 574357 63.922 2054466 52,942 45.028 -80,160 28,874 29,037
9) 14057 584389 65,884 2054+ 05 52,937 45,037 -80.146 28,886 29.048
167 14077 58.575 66+261 2053.25 52,938 45,039 <8p,103 28,89 29.n82
11) 140.85 584649 664382 2052.93 52,938 45,040 =80, 142 28.890 2%9.053
1) GUIDANCE REFERENCE RELEASE:
___ ___2) FIRST MOTION; o o L
T 3y MACH ONE;
4) MAXIMUM DYNAMIC PRESSURE} _
5) TILT ARREST?
6) LSA} INITIATE TIME BASE TwO; o
7) IECO}
. 8) oECO; INITIATE TIME EASE THREE: _ L
gy INITIATE ULLAGE BURNj
- 10) SEFARATION SIGNAL:

10

s-l8/5=-1VB PHYSICAL SEPARATIQON.




TABLE 5

NOMINAL

1) GUICANCE REFERENCE RELEAsEc
2)_FIRST MOTION;

3) MACH ONE;

4) MAXIMUM DYNAMIC PRESSURE;

5) TILT ARREST;

6) LSA;
7) 1ECO;
8) oECO;

INITIATE TIME BASE TWO;

INITIATE TIME BASE THREE;

'9) INITTATE ULLAGE BURN;
10) SEPARATION SIGNAL3
11) 5~IB/S-IVB PHYSICAL gEPARATIQN.

(CONT D)
ASTP (SA=-21p) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

S=IB STAGE FLIGHT DATA

FLIGHT VERICLE ATTITUDE aANGLE "VEHICLE ATTITUpe RyTe
TIME PITCH YAW RoLL PITCH YAW ROLL
{(SEC) {DEG) {DEG) (DEG) (DEG/S) {DEG/S) (DEG/S)
1) -17,20 . 000 <000 -yl,842 ~.003 «003 .002
S 2} .00 -.045 <044 ~44.808 =.003 .« 003 2002 .
5.00 -.017 ~.016 -5b,.843 -.001 .001 .003
. ,10‘00 -.011 =+020 -44,843 .02 +000 .000
15,00 - 662 -+ 005 ~40.739 -.202 » 006 1,001
20,00 =24000 +023 -35.771 ~¢329 ~e 002 1.003
25,00 ~3,847 -.039 -30,773 - 406 -,000 1,000
e 30,00 ~6,078 =2024 _ _=25.771 =481 _.002 1,000
35,00 -8.614 -.010 ~20.770 -.532 <001 1,000
40,00 -11,374 =+009 -15.771 =570 -.002 1.000
45,00 -14,300 -.021 =104773 -.598 ~.004 «999
.. 50,00 17,433 =043 =5.777 -.685% =007 1,000
55-00 ~20.888 -.075% -804 -.699 -+ 006 .922
3) S7T,74¢  =22,814 __-,083 +051 =4705 . __  _an07. -.068
65,00 -27,958 ~.080 ~¢001 -.711 «000 . 000
... 10,00 =31,483 -,099 =.000 -4697 ~e004 -.000
w 4) 73,25 -33,737 -.094 -+000 -.688 «002 =000
80,00 -38,262 -,111 004 -.634 «015 .001
85,00 -41,287 -,013 00U -.592 +006 -,001
90,00 L ™4L4,110 047 ~¢000 =510 005 _=s002
95,00 ~46.690 +055 =+002 -+513 - 004 +000
100,00 -49,220 «020 -+001 -.503 -,008 <001
105,00 =51.574 -,031 +001 =.510 =.n19 .001
B . »4%0190,M>,M =54,104 =-,086 «005 =-.504 -+007 001}
115,00 -56,599 -, 104 +007 -.494 001 .000
120,00 =59.,055 =.09 + 007 =.490 « 002 -,000
125,00 -61,608 -.180 «007 -.473 «011 ~,000
5) 129,00 -63.529 -.158 007 =484 .003 -.000
6) 133.07 =54,056 -+153 « 00U «0X0 -+00% -,002
7) 136,07 =64 ,0u48 -.168 +002 .002 -.002 -,001
8) 139'“7 -64,014 -.08% «001 «010 «005 -.001
. 9) 340,57 =64,006 =092 +001 _+005 =020 +000
167 140,77 “64,005 =097 001 +005 -.028 -,000
11) 140,85 ~-64,005 -.099 « 001 «005 - 026 -.,000

VEHICLE ATTITUpE gRROR

PITCH
(DEG)

+0C0
‘!AQ“S

"-001

2 007
148
191
271

..a328

« 399
481
« 543
61k
601

2600

«610
«606
«597
«548
«608
512
461
440
«580
«530
«506
515
422
«470

"058

'-qu
=.0158
_=e007
T=.006
=006

YAW
(DEG)

+000

« QU4
- N23%
-, 022

o121
166
116

2132

« 140
127
«082
«019

-+ 066
-, 083
-,080
-,.099
-,004
-.111
-.013

« 07
<058
«020

-0031
=-, 086
=104
:.09&
=,180
--158
-.153
-.168

-.085
-.092
-.097
~-.099

ROLL
{DEG)

.000

034
-,001
-,001
-, 897
-,929
-,933

—————a92a

-,928
-,92¢
-,03%
-,935
-.808
.050
~-,001
-.001
-,001
.003
.00u
oo
-,002
-, 001
001
. 005
. 006
,007
,007
.006
.004
,003
L0014
2001

.N01

,001 T



. ) . TABLE 6 N o

ASTP (SA~210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
- NOMINAL

S-1VB STAGE FLIGHT DATA

MASS ”

2)
3)

4)

6)

J=2 ENGINE START COMMAND;

g0%¥ "j=2 THRUST LEVEL;
TERMINATE ULLAGE BURNI
JETTISON ULLAGE ROCKETS:
DYNAMIC PRESSURE = 1 PSF}

FUTIGHT TRRUST DRAG  LONGITUDINAL  DOYNAMIC  ~ INERTIAL PITCH ATT, PITCH ANGLE
TiME ~z (ToTAL) ACCELERATION PRESSURE  RANGE ANGLE COMMAND OF ATTACK
(SEC) {KG) (N) (N) (M/52) (N/M2) {DEG) (DEG) {DEG)
1Y 140.85 139653, 40499, 3725, 263 822, 1086 =-6349099 +039
. 2) 142,17 139621. 40337, 3232, + 266 704, 1110 . =63,999 + 384
3) 145,57 139397, 735425, 2368, 5.259 473, 1172 -63,999 1.539
4) 148,57 138753, 934345, 1736, 6.722 336, 1.227 -63.999 24280
5) 152,77 137783, 1024475, 1100, 7.428 208, 1305 -63.999 2.890
_ 160,00 135898, 1034592, 536, 74609 89, 14443 -63,999 4463
6) 165,17 134613 . 1032592, 315, 7.669 48, 1543 ~-63.999 5.552
170,00 133415, 1034917, 190, 7,756 27, 1638 ~63,999 £¢569 .
7y 171.47 133049, 10354982, 160, 7.782 22, 1.667 -63,999 5.876
8) 175.00  128020. 1036335, 107, 8,094 14, 14737 -63,999 7.616
180,00 126774 1037282, 83, 8,182 T 1.839 ~58,999 11845
190,00 = 124288, 1036754, 43, 8,341 2, 2.046 -564105 1Bel71
200,00 121796 1035066, 15, 8,498 1 2:259 -57.288 18820
. 210,00 119311, 1034398, 6, 8,670 L 0 Pelt7TB  _ ~58.23% 19,411
220,00 1165825, 1037443, 3, 8.880 0. 24703 ~59.364 18,828
230,00 114333, 1035546, 2, 9,057 D, 2,934 =60.729 19.873
w 240,00 111847, 1035230, i, 9.256 0. 30172 ~61.738 20216
& 250,00 109363, 1034881, 1, 9,463 O I.ul6 262,817 20484
260,00 106879, 1037645, G, 9,709 O, 3.667 -63.938 20:643
270,00 104388. 1038526, 0. 9,949 0, 24925 _=65.266 _ __ one.5%6
280,00 101897, 1036118, 0, 10,168 0. 4191 664543 20.504
290,00 99411, 1036101, 0, 10,422 0, 4,464 ~67.420 20+639
300,00 96925, 1036088, 0, 10.690 0, 4745 -68.534 20+601
310,00 94u4Q. 1036058, [ 10,970 0, _ 5.034 -69.680 200486
320,00 91955, 1036020, 0, 11,267 0, 5.332 -70.821 20330
330,00 89471, 1035957, 0, 11,579 0. 5638  =T71.956 20126 L
o “3R0,00 86987, 1035893, 0, 11,909 0, 5+953 -73.093 19,869
350,00 84503, 1035824, 0, 12,258 0. 6278 -74.232 19.517
360,00 82019. 1035750, O, 12,628 0. 64613 -75,361 194213
370,00 79536, 1035633, 0, 13,021 0. 6£¢957 =-76.496 1R.874
380,00 77053, 1035502, 0. 13,439 0, 7.312 -77.634 18.500
390,00 74570, 1035393, 0, 13,885 0. 7.677 -78.776 18.073 o
- 400,060 72088, 1035288, 0, 14,361 0, 8.055 ~79,0922 17.596
410,00 69597. 1039200, 0. 14,932 0. B.4b4 -81.169 160997
420,00 67107, 1036712, 0. 15,449 0. 8,845 -82,342 164308
430,00 64621, 1036641, 0. 16,042 0. 9.260 ~-83,428 15.986
T 1) §=16/5-1VB PLYSICAL SEPARATION:

d
a)

LES JETTISONG
IGM INITIATIONS



- . R TABLE A (CONT'D
ASTP (SA=210) LAUNCH VEHICLE

)

OPERATIONAL FLIGHT TRAJECTORY
NoMINnAL
S=1VB STAGE FLIGHT DATA

FLIGHT MASS ““THRUST ~ DRAE ~ LONGITUDINAL ~ DYNpMIc TINERTIAL  PITcH all. TPITcH AMGLE
TIME {TOTAL) © ACCELERATION  PRESSURE ~ RANGE ANGLE _COMMAND oF ATTaCK
{SEC) (K&) (N) () (M/52) (N/M2) (DEG) (DEg) (DEG)Y
440,00 621350 1036573, 0, 16.682 o, 9687 =84+579 150443
e 450,00 59650 1635595, _ 0. _ 17,361 0. 10,129  =B5,730_. . 1u.8%4
460,00 57166, 1035502, 0. 18,114 0. 1n.586 -86,.,888 144220
— 9) 5691Q0 55004 873924, O, 15,979 0. 11.010 ~87,936 13.635
470,00 54777, 878292, 0, 16,034 0, 11.058 =A8,002 13.580
480,00 52682, 874810, _ 0o 16,605 0, 11,544 -89,123 13,079
490,00 50604, 874311, 0, 17,277 O. 12.044 -Q0,268 12.511
500,00 48525, 874399, 0, 18,019 0. 12,560 =91,408 11.956
510,00 46447, 874388, 0. 18,825 i 13.090 -92,751 11.166
_ 520,00 . 44369, 874345, 0, 19,706 0. 13.638 -93,954 100439
530,00 42291, 874300, 0. 20.673 0. 14.202 ~95,051 g,833
S . 540,00 40213, 874175, .. . Oe 21,739 Qs 14,784 ~96.179 9.198
550,00 38135, 873955, - O 22,917 De 15.385 =97.336 B8.561
560,00 36057 873673, 0, 24,230 0. ... 16.006 _=08,487 4993 .
570,00 33979, 873214, 0, 25,698 O, 16.648 -99,961 64766
580,00 31902, 872571, 0, 27,351 (118 17312 =09,748 74393
w 10) 583,18 31242, 872292, 0. 27.920 0. 17.528 -95,748 74551
11) 583,38 31225, 610616, 0. 19,555 0, 17.542 -99,748 7.560
12) 583,98 31188. 24715, 0. «792 0. 17.583 -g99,748 7.600
13) 593,18 31182, 0, 4, -.000 0. 18.212 -99,767 _ Be236_
"9) EMR SHIFT To 4.8:1%
10) GUIDANCE CUTOFF SIGNAL: . — N
11 INITIATE TIME BASE FoURJ
__12) BEGIN Lox NPV# — S -
13) ORBIT INSERTION,
(=)

:

b 900d

|
|
1

(IVNIDIHO"

-1 BOV

qdér




. TABLE & (CONT'D)
TASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL
S=IVR STAGE FLIGHT DATA

ey

" 1) S=-7B/SZIVB prYSICAL SEPARATION
Je=2 ENGINE START COMMAND?

2)
3)
4)
'5)
6)

90% J=2 THRUST LEVEL:
TERMINATE ULLAGE BURN3

JETTISON ULLAGE ROCKETs:

DYNAMIC PRESSURE = 1 PsSFi

8)

LES JETTISONG

16V INITEATIONG

FLIGHT =w=== GPACE FIXED ===== ==a SPACE FIXgED POSITION AND VELOCITY VECTOR COMPONENTS e=w
TIME ~Raplus _VELOCITY PATH ANGLE X Y Z DX Dy nz
(sEC) (M) ™7S) {DEG) (M) (M) (M) (M/S) {M/5) (M/S)
o TTYY 140,85 T s431807. 2306.30 66.29p 6430762, 576G8. 100532, 892,11 273,08 2109.05
2) 142.17 6433024,  2303.54 664554 6431932, 5B060s 103318, 879,53 273,87 _ .210%.:4
3) 145457 6436083, 2294.02 67.230 6434869, 589390, 110492, 849,24 273Ul 2113.42
_4) 148.57 6438724, 2300.98 67.794 6437385, 59809. 116855. 828,64 272.68 2129.20
5) 152477 6442327, 2315.93 68.566 644080%. 60953, 125852, 801,83 272.02 2155,64
.. .160+78 . 6448306,  2344.96 _  69.862 eLubLyLt., 62917, . 141612, 756,54 271.05. 2202.96
6) 165-4% sli52410, 2367.12 70.762 6450273, 64317, 153093, 724,43 27032 2237.27
172305 6456115, 2388.67 71.582 645369%. ___ _£5620. 163974, 694,58 269.64 2269,50
7) 171:%7 6457218, 2395.43 71.827 6454712, 66016+ 167313 685,55 269,43 2079,37
8) 175.0¢ 6459825, 412,91 T2.405 _ B4ET095. 66967« 175406 664,30 268,89 230%.03
180.0¢ 6563409, 2438.35 Z.19p 6460342, 68309, 18703k, 634,95 267.97 233893
190,00 6476257, 2489,07 Ty 483 6466435, 70978s _ . . 2107135, 585,01 265,71 24pt 71
200:09 6476730, 2542485 75,686 6u72042« 73622 235116 836,37 263.16 2071.88
. 210200 6482833, 2599.8% 76538 6uTT161, 76240 260175, B87.4p 260032 254085
220:0p 6L8B573, 26060022 17934 6481790, 78828, 285933, 438,35 257 .24 2631,22
230400 BH93957, 272629 T8.281 6485927, 81384+ 312407, 388,88 253,96 2hRL o BY
240600 6498989, 2791.68 79.98¢ 6489566, 83906 333626 338,75 250443 2738, 72
w 25000 6503674, 2862+ 44 8p.926 6492702 86391+ 367609, 288,29 245453 283739
% 26000 6508020 . 2936.64 81820 6495330 88836 396377 237,35 242,26 2916,99
o B 270480 651203%, 301468 = 82,6863 649784T 91235, 425958, 185,86  237.62 - 2999.56
280400 @515721. 33%96,43 83,463 6499045 93587, 456378, 133,47 232.63 A0/, 79
220.00 “555087. 3181.58 84,213 6500115 95888, 487662, 80¢39 22718 3172044
30000 6522141v 3270.36 84,913 65006514 98129, 519835, 26,71 221,22 3262,76
310400 6524890,  3362.90 85,566 6500647, 100309, 552926, ~27,.81 214,78 3355,92
320,00 6527344, 359,32 86.175 6500092, 102423, 586964, -83,28 207,85 I452,07
330,00 6529509, 3559.71 86,740 6498978, 104465 621978, -139,75 20039 3551.52
340,00 6531395, 3664.18 87,2563 6497294, 106429 658001 . -197,.28 192,37 3653,80
35000 6533012, 3772.88 87.744 6495029, 108310, 695065, -256,.00 183,76 3759.6%°
360,00 6534370, 3885,97 8a.185 6492170, 110102 733207, -316,03 174,54 3869.16
370.00 6535474, 4003461 88.586 6488704, 111799, 772461, -377,40 164,76 3982.37
360400 6536350, 4125499 88,948 6484617, 113394, 812868, -440,25 154,18 4099.54
390:00 6535998, 4253,34 89,273 6479894, 114880, 854466,  =504.68 142,98 420,87
Zogeu0 6537435, " #3B5,92 89,561  64T451FR. 116251, a973a0. -570,.83 1%1.0% “B3Ig6.64
4104+00 6537676, 4524.49 8g9.812 6468472, 117498 941417, -638,83 118.28 4477.60
420400 6537736, 4668.98 90,031 6461735, 116614, 986870, =709.,08 104,75 4613.63
430,00 6537632, 4839.42 90+215 eus54284., 119590, 1033707, -781,48 9033 4754,78



6¢

TTFUIGHT T

9)

10)
11)
1e)
13)

TIME
(SEC)

440400
4c0.00
Le9.0(
470.0C
40,00
uY0,.,UC
500400
510.00
520.00
5i0.00
:'1"'0 -UC
500.0¢
500,00
570.C0
tol.00
883,186
He3e3E
£e3690¢

©93,1&

RADIUS
(B3]

6537382,
6537008,
6536530,
GIIBLS2 .
6535973,
©535317.,
6534568,
6533749,
6532865,
05320601,
~B31126,
noHslo9h,
(JD‘&%‘DQ 7 .
6523927,
65284€2,
H5o¢3201,
6L281850,
o5281%0,
Bbd2817Y, .
65281706,

E-R SHIFT TO 4eBili
GUIGANCE CUTOFF SIGNALY
IniTIATE TIME BASE FOURS
EEGIN LOY NPVE

) ORBIT II'SERTIONM,

"SPACE FIXED

VELOCITY
{v/S)

4976445
5140 .45
5312.03
5470.16
5485.75
5644..66
5810.14
| 5983.00
6163.90
6353 .04
/55255
"T6Hleal
HIB2 02
7215432
7462456
7724 80
7811714
81694
78113413
7618,46

- 0o -

PATH ANGLE
(DFG)

90,363
90,479
90,562
90,617
90,628
90,716
9n.778
99,310
90,816
90,798
99,751
Yo.e7TH
90,568
90,432
90,293
90,039
90,008
90,003
90,002
90,001

TARLE & (CO;.T'D)
ASTP (SA=p10) LAUNCH VERICLE OPERLTIONAL FLIGHT TRAJECTORY

WO INAL

S-JVh STAGL FLIGHT LATA

-== SPACE FIXED POSIT10 AND

X
(M)

6uU6095,
613715
6L27419,.
64179634,
6416871«
605467,
679317 ..
6279971,
6365811,
6350655,
6:’34“6“ .
6317181,
629876%.
6279168,
6258307,
6236097,
6228746
6228280,
6?2687). .
6204975,

Y
(M)

12n417.
121086,
121585
121880,
121904,
122050,
12201°.
121801,
121388,
120767,
116920,
116649,
117519,
115218,
114026,
11181%.
111048,
110998,
110849,
108557,

V4
(M)

1081985,
11317e1.
11£3100.
1230697,
1236065,
1290530,
1346464,
1403925.
1462977,
1523691,
1bFellb2,
1650414,
1716599,
1784798,
1855121,
1927692,
1951287,
1952778.
1957251,
2025727,

VELOCITY vECTOr

Dx
(M/Si

-85617
-933.47
-1013.58
-1088.44
=-1097.01
-1184.07
«1274.28
 =1367.74
-1465.03
~1566+85
=1672.57
~1785¢69
-1899.66
=2021.51
-2153.18
-2287 455
-2331.18
-2333e66
-2339.41
-2421437

COMPONENTG ===

Dy
(M/S)

74495
58.56
41.09
24.69
23.05
5.86
-12.,23
=31.37
~51.54
~T72.82
~95,.,63
-120.09
-146.,23
-174.18
-204.67
-236496
-247.58
-248.21
=-248..44
_2"‘9- 83

DZ
(M/S)

4901.68
5054465
5214.27
5360.72
5374.82
5519.07
5668.67
562449
5987.04
6156.88
6334.66
6521.19
6717.34
6924.16
7142425
7374.45
7451.68
T456.28
7455.78
T429.87



TABLE & (CONTD)
ASTP (5A=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY N
NOMINAL
S=IVE STAGE FLIGHT DATA

FLIGHT —===_ EARTH FIXED mmw==

--=- EARTH FIXED POSITION AND VELOCITY VECTOR COMPONENTS ===
TIME POSITION VELOCITY PATH ANGLE X Y Z DX DY Nz
(sEC) (M) (M/5) (DEG) (M) (M) (M) (M/S) (M/S) (v/s)
1) 140.85 88726, 2025.77 624755 58303, ~492, 66878, 912,20 -9,21 1908,74 —
_2) 142417 91316, 2020,30 . 63.047 5950Q0. _ =504, 69268, 899,87 -9,16___ _ 1808,80 . _
3) 145,57 97957, 2011,07 63.801 62507 -535., 75420, 870,25 =-3,15 1813,00
5) 15277 112074, 2029,95 65.360 68605, =603, 88617, 824,53 -9,52 18354,93
- 160s0n 126422, 2056,18 n6.881 74410, =B75 102202, 781,03 _ =~9,35 1902405
6) 165.17 136830, 2076,50 70938 78369, ~719. 112125, 750,23 -9,21 1936,21
170.00 146584, 2096,46 58901 81923, _ 763, _ __1P1552Z, 721,62 =9.05 .. _1968.33 T
Ty 17147 149577, 2302,.75 £9,188 82976, ~776, 124449, 712,98 =3:.00 1978.17
8) 175.00 156813, 2119.17 69:868 A5458, -808, = 131479, 692,67 ~-3¢89 2002475
18000 167152, 2142.20 70.791 88845, ~852, 141580, 664,67 ~%.86 2n37.57
19g0.00 188178, 2191,93 24314 25253, ~gup, 162287, 617,45 -9,23 2103.14
200.0¢C 209690 2244 ,01 73.730 101199, -1037. 183650, 571,63 ~3,75 2169,.96
210s00 _231716. . 2299,55 78.082 10668%. «1138,  __ 208692, . 525,59 _=1n.81 . 2238.866  _
220.00 254286, 358,71 763604 111711 =124, 228437, 479,58 =11:17 2309,41 —
235400 277434, 2421.77 77583 116276+ =1361, 251888, 433,27 -11.98 2382,66
2490400 301135, 2488,33 8. 7Tl 120375, ~1485, 276090, 386,41 =12.83 2458,11
250400 325600 2558, 44 79:837 124004, ~1618, 301058, 339,36 «13,89 2535,80
26p.+00 350686, 2632,17 80866 127161, -1763. 326814, 291,95 -15.16 2615,.89
. _27p<0p 376489,  __2709.89 81833 129842, . =1922, 353385, 244,13 ~1660 .. . 2698.82
280.00 4Lg3048, 2791 ,u42 a2.745% 132042, =2096., 380800, 195,556 -18,21 2784,51
29000 430400, 2876,49 83.596 133752, ~2287, 409084, 146,44 -2N0.08 2872.69 —
300400 458582, 2965.30 Bl .3Z88 134969, -2499, 438263, 96,86 -22.26 2963,.63
31000 487632, 3057.96 85123 135687, -2733, 468366, 46,59 =24.73 3057,51
32000 517592, 3154,58 85.805 135899, =299, 499424, “4,45 =27.44 3454,46
e .. 330.00 548501, 3255,25 864435 135596,  =3283, 531466, 56,33 -3N.46 . 3254,62
T 340400 580402, 3360,05 87.015 134770, -3604, 564527, s109.40  -33.51 3328.11
350400 613339, - 3469,14 87.546 133411«  =3969. 598640 . ~162.,87 =37.5p 365,11
360,00 647355, 3582,66 28.031 131509. -4355, 633842, -217,75 -41,55 3575,80 —
370400 6824913, 3700,78 88.470 129052. -4793, 670169, -273,79 45,96 690,35
39000 756360, 3951.55 89.218 122427, -5809. 746363,  =389,74  =55,94 = 3931,8"
o 466,00 785180, G084,68 T g9.529 T 118230, —6396 . JR6315, <449,90 61,58 4n5%,.36
41p.00 835335, 4223,82 89.799 113424, ~72042, 827569, =511.64 =A7.,67 4192.17
420400 876886, 4368,89 904033 107991, ~7751. 870177. -575,39 =74420 4330.20

1) 5-1B/S-1Ve pHYSICAL SEPARATIONS
2) J=z2 ENGINE START COMMAND:

3) 90% J=2 THRUST LEVEL:

4) TERMINATE ULLAGE BURN: i
5) JETTISON LLLAGE ROCKETS: “’
6) DYNAMIC PRESSURE = 1 PSFi
7) LES JETTISON?

8) IGM INITIATION;



TABLE &

(CONTD)

ASTP (SA=-21q) LAUNCH VEHICLE OPERATIONAL FL IGHT TRAJECTORY
NOMINAL

S-IVE STAGE FLIGHT DATA

FLIGHT 7 —==--"EARTH FIXgD ==-=-- T=-= EARTH FIXEp POSITION aNp VELOCITY VgcTOR (OMPONENTS <m=-
TIME POSITION VELOCITY PATH ANGLE X Y z DX DY )4
(SEC) (M) (M/S) (DEG) (M) (M) (M) (M/S) (M/S) (M/S)

440400 964420, 4677.57 90+387 85164 -g378. 959667. -708,64 -88,91 4E22.72

— ... 450.00 1010535, hgu2,18 - 90.509 . 87730, __=1g0308. 1006666, _ -778,58 | =97,14 4778,18
9) 469.00 1102795. 5173,03 904653 71623, -12316. 1100398, -918,72  =114,37 5089,53

470.00 1107823, 5188,66 90.664 70701 -12430, 1105495, -926,54 =115,14 5103,97

480.00_ 1158955, 5348,11 90756 61041, . =13622, 1157267, -1005.85 =123,32 5251,.22

490400 1211686, 5514,12 90+820 50574, ~14898, 1210538, ~-1088,01 =131,96 5404,10

50000 1266084, 5687,50 90852 39271, =16263, 1265371, =1173.10 . =1431.18. . S863.41

510400 1322227, 5868,91 90.857 27101, -17724, 1321831, -1261,69 ~150.94 5729.,70

S20+00 . . 1380197, 6959406 90837 14023, ~19284, 1379991 . -1354,44  =161.26 5003.53

530.00 1440082, 6258,59 50787 -1 -2n952, 1439929, ~-1451.10 ~172.54 6nR5,.59

540400 1501981, 6468,35 . 90:705 . =15012. -22738,. 1501733, -1551,96  =184.86 6276,69

550.00 1565999, 6689,38 90593 =~31056+ -24653, 1565497, -1657.60 =198,19 6477,73

560+00 1632256, 6922,89 90450 ~4818s,  =25706. 1631326, . _=1768.64 _=212,61 .6689,78

570.00 1700878, 7170.66 904305 -664B1 . -28911., 1699333, -1888,98 =228,68 6913,60

= 580.00 1772011, 7433,45 90+093 ~85967. ~31283, 1769648,  =2011,81  ~245,80 7151.81
10) 583.18 1795205, 7520,49 904009 -92433, ~32074. 1792537, -2051,10 =251.41 7231.02
11) 583438 1796672, 7525,71 90004 ~-92843, -32124., 1793584, . =2053,53 ~251.74 7535,74
12) 583.98 1801074, 7526,89 90.002 -94077. -32275. 1798325, -2058.70 =~251.40 7535,51
13) 593418 1868556,  7527.12 9000l _ =11337Q. -34557. 186479,  =2135,32  =244.55_  _ 7213.75
9) EMR SHIFT To 4,8%13
10) GUIDANCE CUTOFF SIGNAL;
11) INITIATE TIME BASE FOUR}
0 .12) BEGIN LOX NPV o o e _ ___ . )
13) ORBIT INSERTION,
O,
X
22
R
% -

et - e N




TABLE

&

g (CONT*D)
ASTP (SA=21p) LAUMNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL

S-IVB STAGE FLIGHT DATA

FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZIMUTH LONGITUpFE GEOCENTRIC  GECDETIC
TINME ) N VELOCITY  SPACE FIXED EARTH FIXEp (P0S, EAST) DECLINATION  LATITUDE
(SEC) (KM} (KM) (M/S) (DEG) {DEg) (DEG) (DEG) {DEg)

(2) 142,17 59.874 68..,745 2048,36 52,948  _ . 45,050 . _=80,125 28,905 . . 29,068
3) 145,57 62.950 The811 2035.74 52,956 45.075S -80,081 28,943 29,106
4) 1u8.57 65597 . - .8p.192 = 2038.13 52,911 45,087 ~B0,042 8,977 29,1451
5) 15277 69.215 87807 2045,91 52.847 45,119 ~7%9,986 29,026 29,189
160+00 75221 103:164 207236 52,741 45,183 ~79,889 29,110 29,274
6) 165417 79,345 11p.911 20%92,.,8%1 52,668 45,230 =719, 817 29,172 29,336
. 170s79 83,069 120.162 2112.89 52,603 uS.274 =19,750 29,231 29,395
7Y 17147 B4,177 123,003 2119.22 52,584 45,288 -79,729 29,2435 29,4135
8) 17500 86,798 129,895 21358.,72 52,536 45,321 «79,679 29,292 29,457

18000 90 N2 139.792 2159.%91 52,467 454363 ~79.606 29,355 29,519

180.00 97,291 160+057 220875 52,340 45.438 ~79,457 29,483 29.648

20000 103.806 18g.938 226059 52,217 45,511 =71,303 29,614 29.780

210+00 . 109.953 2024456 2316.66_ _ 52,099  _ 45,584 = g dbty 29:750 29,916,

220008 115,738 224,£32 2375,93 51,986 45,658 -78,98¢ 29,889 30.056

23000 121.168 247.492 2439,10 51,878 45,735 -78,81¢0 30033 30.200

24000 126.248 271,060 2505.76 51,776 45.814 -78.635 30,180 30.348

o 250400 130,983 295.361 2575.96 51,678 45.893 -78,453 304333 30,501
o 260400 135,380 3204420 2649,77 51,584 45,973 -78,265 30.489 30,658
o 27000 . 139,447 346,266 2727.56 51,494 46,053 =78,071 30.651 30.820

280,00 “143,189 372.930 2809.16 T 51,410 464136 -77,87¢ 30.817 30,987

29000 1464611 400440 289,28 51.330 464219 ~-77,662 30.988 31:158

20000 149,723 L42g.825 2983,14 51.254 46,303 =77 .447 31.165 31.335

310.00 1524533 4584117 3075.86 51,183 46,388 ~77,224 31.347 31.518

320000 155,049 488,349 3172.52 51,117 46,474 -76,993 31.534 31.706

330.00 157,278 519,557 ~ 3273.22 _ 51,057 = 46.564 76,754 31,727 21.899
340500 159,231 581.775  3378.07 ‘51,003 36,656 -76,506 31,926 32,099

350.00 160,917 585,043 3487,20 50,955 46.751 -76,250 32.131 32,305

3560400 1624346 619.400 3600.76 50,914 46.849 -75.983 32.343 22,517

370600 163.5265 654.889 3718.91 50,879 46,951 -75,707 32.561 32.735%

380.00 164.477 691552 3841.84 50.852 47.058 -75,421 32.785 32.961

390.00 165.204 729.438 3969.76 50,833 47.170 «75,123 33,017 33,393

o 4p0+00 165.722 768,594 4102.93 56“322 47,287 =74,815 33,256 33,333

410:00 166,048 809.076 4242.11 50,818 47,409 -74,4%y 33,503 33,680

42000 166.197 85p.%42 4387.,23 5p0.825 47.539 -7u.161 33,758 33,936

430.00 166.183 894.250 4538,.31 50.841 47.676 -73,814 3u,.020 34,199

1) S=-1B/5=-1VB PHYSICAL SEPARATIONS
2) J=2 ENGINE START COMMAND
3) 90% J=2 THRUST LEVEL3

L)
5)
6)

TERMINATE ULLAGE BURN;
JETTISON ULLAGE ROCKETS}H
YNAVIC PRESSURE = 1 pSFi
TV LE
8) IGM‘INITIATIONI

150




e TABLE 6 NT &) : _
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

(coNTD)

NOMINAL
S=-1VB STAGE FLIGHT DATA
FLIGHT ALTITUDE RaANGE RELATIVE VELOCITY VECTOR p2IMUTH LONGITUpE GEOCENTRI¢ GEODETI¢
- CTIME VELOCITY  SPACE FIXED EARTH FIXED  (P0S, EAST)  DECLINATION LATITUDE
(SEC) {KM) (KM) (M/S) (DEG) {DEG) (DEG) {DE6) {DEG)
440400 166.028 939,061 4695,99 50,866 47,820 -73,454 34,291 34,470
450400  165.751 985,442 4B86( .65 50,902 47.872 ~732,079 34,571 34,751
460400 165.374 1033.466 5032.89 50945 484132 -72,688 34,859 25,040
9) 469.00 1644970  1078,153  51931,61 51,008 48,287 =T2.322 . 35.127 35.309
T " 470.00 164,921 1083.,203 5207.25 51,014 48,306 -72,281 35,157 35,1339
_ — 480000  1e4.374  1134.,548 = 5366.76 51,112 48,500 _ =71,858 35.464% 35.646
490.00 163,736 1187,481 5532, 84 51,223 48,706 «71.418 35,779 35,962
500400 1634032 1242.073 5706429 51,346 48,922 -70,962 36,102 36,086
T 510400 162,286 12%8.400 5887.77 51,482 49,151 -70,487 36,434 36,618
_ - 520200 161,525 1356543 = 6078,01 51.634 49,394 -69,99; 36,776 364960
530000 160.776 14164593 6277.62 51,798 u9.647 -69,479 37.126 37312
- 540400 160,075 1478.646  6487.47 = 51,976 49,913 -68,94y4 37.487 37,673
550+00 159,462 1542.806 6708,59. 52.169 504194 -68,385 37.857 38.044
56000 158,979 16094188 6942420 52,380 50,490 -67,801 _...38,228 38,426
570400 158,656 1677.921 7190407 52.606 50.801 ~67.191 38,630 28,818
- ..580+00 158,542 1749.148 7452497 52,854 514133 =66,552 39,034 _29.222
10) 583418 158,569 1772.365 7540404 52.939 S1.244 -66,342 39,165 39,153
& 11) 583.38 158,572 1773.833 7545426 50,945 51,251 =-66,329 39,173 39,362
12) 58398 158.581 1778.238 7546445 52,971 51.279 -66,289 39,198 39,387
13) 593.18 158.718 1845.798  7527.12 53,386 51,720 65,673 39,576 219,765
9) EMR SHIFT TO 4,8:11
_ 10) GUIDANCE CUTOFF SIGNALG . - -
11) INITIATE TIME BASE FOUR?
12) BEGIN LOX NPV e o
13) ORBIT INSERTION.

e ot vn B e © bk et s s bt e = i



) ) 3 i TApLE b (cot'8d>
ASTP (SA-210) LAUNCH VERICLE OPERATIONAL FLIGHT TRAJECTORY

- _ L NOWMINAL )
S=1Vt STAG: FLIwHT LATA
T FLIGHT VERTCLE ATTITUDE ANGLE ~~ — ~ 7 7T VEHICLE ATTITUDE RRTE " VFHICLE ATTITUDE FRROR
- - .. TIme 0 PITCH | _Yaw - ROLL . PLTCH . YAW .. ROLL_ . PITCH._ . __YAW _ROLL
(SEC) (DEG} (DEG) (DEG) {(DEG/S) (DEG/S) (DEG/S) (DEg) {DEG) (DEG)
1) lhu.t®. -4  Ulo ~.499 L0001 «0yd -.u26 -,000 -. 006 -.099 «001
2) 142,17 = -657985 =.207  =.001 <033 —e137 =e003 $01%  _=e207 ___ =.001
- 3 145.57 T =63.592 T -1.066 - =062 «138 -.202 -.056 Lan7 ~1.066 ~.065
4) 186,57 - -63,512 ~«894 - -.340 -:.060 225 -.098 J4R9 -.693 -.345
5) 162077 —63.811 -+204 -.566 -0038 0039 —.004 0189 -.203 "0567
160_.@0 "‘63.872 ) ) -0298 -:685 "'-011 0005 "'0034 0128 —0297 -1686
T 6) 165,17 -63,931 -.269 - 5U8 -.009 . .000 .005 .070 -.269 ~.648
e e AT0.0D 7B3,.963 =274 = lX7 . —e006 -.000 -,031 . . 2037 | -2 . =sT717
7) 171.47 -63,971 - 274 -, 769 -.005 «000 -, 040 .029 -.274 - 770
R 8) 175.00 -63,976 -+315 -.545 . =s0p2 . =.008 oul 025 ~e315 -.645
180,00 ~&60,758 -.762 037 1.122 -o 041 .109 ~-1,758 -.358 .053
190,00 -5%,852 =~ 525 -.097 -, 220 ~.023 -, 143 « 283 =294 -,100
200.00 -57,126 ~+393 -.608 =117 -.017 -,035 dett -.297 ~+610
— . 216,00  -58.094 = -1.118 = -.644 =.097 =010 . .04 . o139 =313 =646
i TTTTTTTT 220,000 T -59,163 0 =1.219 -.030 -¢128 -.007 .057 .20l =-.330 -.034
230,60 ~-50,548 ~1.277 2513 -.130 ~-.009 . 055 180 -.326 »509
240.00 -61,594 ~1.434 L4333 -.101 -.017 -, 042 143 -.321 429
£ 250.00 -52,663 ~1.598 <003 -,111 ~-.016 -, 044 154 ~.326 -.001
260.00 ~63,783 -1.759 -~ B3 -.113 ~-.016 -, 045 .156 -.330 -, 447
27090” _b5q091 "'l‘u 88"‘> o —0_69;__’_ - 130 . -_.&Q;::’) R .051 .176 -'337 -0606
280,00 -66,303 -2.039 -,071 ~-.110 ~-.018 .055 151 -.335 -.075
290,00 -67.271 -2.251 .505 - 104 -.019 '056 tlL}? -.3&3 0499
300.0¢ -68,377 -z 434 428 -e114 ~,017 -, 047 156 -354 422
310,00 -69,524 ~2.601 - 046 , -e115% -e017 -,048 .. «156 . =355 -.053
320,00 -70,668 -2.773 ~.524 -.114 -.017 -, 048 «155 -.361 -.531
- 330,00 -71.804 =2.944 -+547 -e113 ~-,018 . a082 . adB4  =,365 .. =.5855
BLIOQOC _72.938 "30116 -0026 -cllq‘ -.018 .:052 0155 -0373 "'003“
e _.350,00  ~74,124 @ =3,292 < LW479 _ _=.114% . =.017 .05} = _.107 . =.387 474
360.00 -75.24“ ’3-454 .‘#53 -.11“ -.015 -.0‘&9 .115 'o393 .““6
370.00 -76.380 =3.616 -. 042 -.11l -.016 -.050 .116 -.398 -. 049
3B0.UC -77.519 =5.775 -.540 -.114 -.015 -,050 «116 - 402 -.5u48
. 390,00 . =7B.663  T3.933 __ =e525 . =a115 .. =.016 Q050,115 . ___=.407 = _ =.533
490,00 -79,807 -4,092 -.029 -a115 -.015 .049 «115 ~-.418 -.037
_ 410.00 -61,044 -4.218 439 =4125 =.013 046 .124 -.425 _ 31
420,00 -852,235 -44363 «525 -+110 -e017 -+,050 .1o4 - 426 «517
436,00 . -83,313.  _ =4.533 . 039 -.113 -.015 -.051 Jd14 -.435 .021
o 17 85=1F/5-TVR PHYSTICAL SEPARATION: o T
. 2) J=2 ENGINE STaxT COMMANUS B _
3) 90% J=-2 THRUST LEVEL}
_4) TERMINATE ULLAGE BURN?

JETTISON ‘ULLAGE BROCKETS

. DYNAMIC PRESSURE = 1 _PSFi .

LES JETTISONG
16H INITIATION:



4

10)
1D
12)

TFUIEHT T TVEHICGLE
TIME PITCH
(SEC) {DEG)

440,00 —Liit b0
450,00 = -85,613

T 460,00 T =86,773

469,00 ~-£7,819

470,00 -27,930

"490,0C -90.157

N§9°:Q0ﬂ,,u__.:91;g§§__m

510,20 ~g2,611

520.00 -G3,844
530.00 -94,940
540.00 -96,063
550,00 -g7,218
560,00 =98,374
570.00° =~ =100,005

580.00 ~99,787

583,18 -99,765

583.38 -99,765

583498 ~59,765
SQQC 18 _99.707

13)

S)
10)
1)
12)

13

EMR SHIFT TO 4.8:14
GUIDANCE CUTOFF SIGHAL:
INITIATE TIME BASE FGQUR:
BEGIN LOX WPV ;

TarLE & (CO,T'D)

CASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NO s INAL
S~1VH STadx FLIGnT UATA

ATTITUDE ANGLE JEHICLE ATTITUDE RATE

. YAW ROLL PITCH YAw ROLL
(DEG) (DEG) {DEG/S) {(DEG/S) (DEG/S)

-4 o580 -.488 ~elib -.014 -, 052
~4eB24 ~.568 ~+115 =e014 +048
-“'965 "0091 b 3 116 "-013 .047
=b.087 334 -s110 -.013 047
=5.103 + 382 -.102 -.022 .051
=54302 _+568 -.121 -.006 -.056
-50387 '026 'cllU -'013 --053

. =5e510 = =,512 - o =.121 = =.008 _ = _=-,096
"50550 -.532 "nl’%g "’0006 .040
=5+693 =089 -«111 | -.018 ... <047
~5.868 2388 -.111 -s016 . 047
~0.006 «573 -.114 ~e012 -, 054
-Hel2l ODZQ ~.116 -.011 -,055
=6.230 _ _=-.529 =e116 =~ =.011 == =,055
T=bei41 -,220 «020 «005 .086
~6+368 REICE 2025 .011 -.016
~ve359 511 ~.000 -,001 -, 022
-6-359 .506 -0000 ".001 -.022
-be36U J493 -.0p0 -.001 -.022
~0e 366 .293 +000 =s001 =,022 i

" VpHICLs ATTITUDE FRROR

PITCH . . YAW
(DEG) (DEG)
«118 -J441
olih o _meble
n116 -0456
0116‘ -QQ63
.071 ‘.“33
el21 _=lH78
109 -, 472
Led23 . m.485
iy2 -.486
'110 -.482
0109 -.491
0114 H-.501
«116 -+505
Loelal  =,509
--043 —0533
C=e0ul o =lSh2
-.019 -.533
--019 -053‘4
-0019 -.534
=.020_ . _Te 540

OPSIT IMSERTION,

N

__.gg i -
g8

S BB

;“@gg
+
<@

e iy T s

ROLL
(DEG)

-.498
=577
-+100
324
«376
«557
016

TRad

RSN
IR



TaBLE 77777 7 T ) N
___ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGWT TRaJb(ToRY

NOMINAL

S=18 STAGE RE=ENTRY UATA_

4) S=1B STAGE [MPACT.

FLIGHT MASS THRUST DRAG LONGITUDINAL DYNAMIC __Aetele . Hacn
TIME (TOTAL) ACCELERATION PRESSURE NO .
(5EC) (KG) iNy (N {(Ms5eC2) (N/MZ2)  (KGaM/MZ=RAU)
17 19085 §E575e 13°59%a 112052 ¢ 155 B8Z2Z. +~B0T5]193% 6eHg h
19100 45930 =598275, 110017 =150421 807 58031938, bely
14200 45634, “=208{é, 96371 Twtser16 70T «8133057« 7 7T TEH) - -
2) 142+97 48347, 0. 8528%, ~1eB88] 625, . 48218682, bad2 .
14300 45347, O» 84987, =1s874 623 «8241112 YL}
1609200 45347 . O» 11569, «e255 85 48R14474, s072
180+00 45347, Oe 1289+ ~s027 e +8B878G8T« FT - e
200900 45347, Ce 195, =004 R X 68907389, = 4e34
22000 45347 [« &7 a *eJD1 Qo 689509327, S5+89
cer...290000 H5347, Qe 459 =2001 Qe 483210203,  5.7g
3) 24300 463470 Qs 45 «s001 Co 68910314 5¢79 )
2609000 45347, Qe 55 “enipi 0e 48910985, Se74
28p.00 5347, Qo 125 ~s003 Ie aB8912340. belid
30000 "'453'f7t Qs v‘_vué?3f =013 Ye 68917248, 6074
320+00 45347, O 5229 Teel1E 37 L89B 1764 6485
e 340000 45347, - k) 52002 =lel4? 381 69335164, L bel2 .
o 360000 H5347 . G 518629 “1)e437 3781 7314477} 6403
380+00 45347, Oe 3398422« 744942 230%1 . 101141366 4016 R
4gg 00 45347 O 1115992 -2%:610 6844 ¢ 116575457, 1elg B
3 42000 45347, Oe 532371, =11e740 4759 _bi18236171, ey
440¢00 45347 ¢ Oe 5pg756+. “11e043 4916, 1193490037, 652
460+00 45347, 0 489301« -10790 4935 120287100 43
48000 45347, ['%) R76976 =10:¢518 T 4872 121073686+ T 3%
50000 45347, [\ 469541 -10e354 4842, 121797682, «31
54000 5347 Y] G6454%« T Tei@ead 4801 . 12242873} o28
%) 5?‘!'00 45347 Oe 461485 -'o','ﬂ.$y _ Q770od 122742058, o226
1) PHYSTCAU SEPARATIONS - T o -
2) RETRO=gQCKEY BURNOUT;
- 3) 5-1B STAGE APOGEE" T T T T T



TTABLE 7 (CONYYD)Y T
ASTP (SA=210) LAUNCH VEHICLE OPtRATIONAL FLIGHT TRAJECTQRY
NOMINAL
S«~18 STAGE RE—ENTRY DATA

FLIGHT ww=e SPACE EILED wewew= - SPACE FIXED PQQITIQN AND VELoCXTY VECTOR CoMPOUNENTS ===

TIME RADIVUS VELOCTTY FATH ANGLE X h YT T ux bY D2
e (SEC) (M) (M/s)  (DEG) oy M) (M3 in/s) {H/S) (/%)
17 18%0.8b 6431804, 2306,30 56.29F 435759, 57658, I8052eT " T EYZISIT 274480 2109405
14100 69331937 230487 66323 6430887 5774ge 10083 89pep4 273+9a 21078}
14200 64232854, 2284.08 7 664550 E53176%% SEgide T Tige¥3psy 0 B7iqpd 27349¢ © Zp¥ze73
. 2) 142497 6433729, 2271432 662762 6432607 58279« 104757« B5%+81 ¢73*82 2084928
14300 433756 227116 662748 s03z634s 58287  1p5GiHe 85951 27383 2gB4e33
1607200 54476260 217767 7g+378 6'445793e 52%3gs 1402860 69p¢53 27z%34 206852
18000 6960593 2138027 7448494 GR57679 TB359e T TIBIBEIVTTTT T HYH.y® T T 57 T Zpbies®
20000 6469996, 2095-5) N 7935x4 B _54&5743. 737818 222754 3g7.7% 26B%64 205531
220°+00 6475851 206855 B4:337 6469992 791p4- 637894 117056 ébé'bd 2047993
. .._2%p°00 5478163, 2057.72 B9e245  647g444s BYYLhs 304864 ~72232 264%39 2p3Fe238
3) z43eQo 647820%¢ 2g57+5g 89,984 BH7qg184s ~ T8B2g7e 3ig78ge T T=igge7¥ T 2Buvgs T 2g33sg0
26000 6474935 2pé3421 F4e165 4467100 CAEYA XS 3483540 w2628} 26503 2027+65
280+00 6472167 ZpEB4.89 F9snz4 6559959¢ PLEEYGe T T sBBERYYT T T UUEEB e gD 28598 7 T 201606 T T C
e 30o0°00 6463853 2312229 . 1Q3.75p 6449918 100058 426095 “bH2ay 7 254682 200643
32p+00 6451987, 217493 108+287 7 6334271« T 105164 < He6084. TEE3Zvnl 25398 1992+20
... 340%00 6436580, 2232e1Q 112586  6415735.  11g216° 5057344 ~101Te63 25p°94 156968
~ 34000 64179049 222473 1160565~ 6393728 “1152gae | TBAGHET.T T T=1163.21 24715 188ge20
38p+00 © 6399289 1508454 1;8.843 6372061 320118» 877333 ~B4004] 244952 1224914
40000 6390501« 51957 113995 6381727 125120+ SYZB85 . T =3paegd T 25399 47239
42000 6384378, 474.983 1120936 63567640 1302620 6G0337 222917 259975 329014
e g v 00 6382957, §35.5% 1119232 5352638+ 135992+ 6p&94ge T SIPIeTE T 282957 289083
460200 6380037« 42079 108703 6349043 140747« 6121330 168061 26283 282407
T T 48300 TE3ITTSZ §14%75 106+465 5395850 T 1¥eGEIYT T B1TITE: T 7 =(5147Z 263579 282482
500+00 6375306 H11e52 104721 6342948 151254« 623453 ¥139.¢36 26233 284+8Q
54p*Jl 8373320, TTRUBNIZ T IB3IS3ISY T 63N GEBEe T 18649%34¢ 622163 =12%9:72 201034 280020
4) 53100 6372307 406483 102756 63388550 159376 632307 =125.22 261979 284089

1) PHYSICaAL SEPARATIONT A
2) RETRO=ROCKET BURNOUT]
3) 5-18 SYAGE AFOGEE:
H4) 5=1B STAGE IMPACT.




TABLE 7 (COWTD)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGWT TRAJECTORY

NOMINAL
S-]B STAGE RE-ENTRY DATA

FLIGHT wvame EARTH FIXED o=m== emme EARTH FIXED POSITIgn anND VELOCITY VECTOR CoMPONENTS ====
TIME PosITION VELOCITY PATH ANGLE X Y L TTTTTTRX T UTUTOY T T ok
(sEC) () qm/s) o (pEG) {H) () (riy tn/3) (m/s) (H/5)
11 1%0°35 BB717s 202577 62755 58303 T ~H92Z, BEBTTI T T 14017 O Lr .o ¥-1:1-2% A
141+00 89000 2023474 620789 58431 =493 67131 91015 -9e20 180751
142+00 90952« 2002475 43009 59333, TUEggZe T T 6BYINT T T895432 T=9eiB i7924¢45
2} 142497 92828, 1989442 83¢227  6p193e “511 708605 8HQge12 “ge14 1784912
14300 92885¢ 19589423 63234 60219 T =Bfge 70718, “879.82 ~ge1é 1784405
16p+00 124964 1906485 672231 73748 b4 100BEge 71289 =8¢38 176817
18ps00 161132 1838.37 T72¢298 86138 =Bié= 1386173 5Z53RY " TTe3vgg T T 176[&5
o . _20ps0q___ _195818.  1788.43 774688 947760 =939 171357 33851 -5e2a 1756041
22p+00 225224 1756458 B3.327 §9478%  =1025e¢ 2086914« "151.85 T e3ezp 1750487
e 280400 .. 264576, 1743472 890109 100851s 1086 241350 =34e44 -+83 17493438
3) 24300 286352 1743.43 892981 1007060 ~1058. 246578+ abgeal T T eviy 1742431
26000 2931213 1749497 94912 98300 “1056¢ 2761440 =220067 189 173600
250+0Q0 324124 177521 1654615 - g.534s Y EE 515755+ ~4G7e03 LL — 7T T
30g+00 354865, 18184479 106103 8207 =856 ¢ 345256 593712 83 171%+04
o~ 32000 385630 1878.8) 1114292 68279 T SE53. 3795375 =78g+62 11499 ‘1Y0B370
@ 340%00 416668, 194a.238 1160132 50809 =375 413559 ~964047 1562 1690955
3eg+00 447775 19499, 44 1204688 2993gs  =3ie  446774. =i1106sg5 = 1769 16C3e20
R d8p«0n 474201 » 123718 1260031 9354 249 474109 =798+00 656 945039
40000 483757, 322438 140849 <163, 224 383757 @FEGeZI T eyv78 1BO3Y
420200 485672, 172.58 163.789 4437 152 485652 188039 ~1%88 3990
44930 586029+ 158418 175.710 “7891. 1425 485985 -158+18 7 Te27 T 334
460+00 485979 134495 1790125 -10811 150« 485859, ~134e71 «38 -8egéb
"~ 38g+00 485877, {17358 17943958 =f3322% " TT57e° T 4858Y&. SYI793T E3R T =Teé2
500+80 485810, 104.99 1784956 =15534, 162 485562 ~104+43 13 -5.89
520090 485772¢ U 944487 T 17Bes562 =17517. 15%¢” 7~ RESWSEe S L TF L wbtbg T T T™qe¥
4) 531+00 485751« 89.76 179778 =-18528. 1590 485398, =89¢5% )5 6031

) PAYSICAL "SEPARATION:D

RETRO~ROCKET BURNOUT;

S=1B STAGE APOGEE?
5-18 STAGE IMPACT.




7T ABLE 7 O(TONTYD) ’
_ ) ASTP (5A=210) LAUNCH VEHICLE OPERATIONAL FLIGWT TRAJECTORY
NOMINAL
L S=IB STAGE RE<ENTRY DATA
FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZIMUTH LONGITURE GEUYCENTRIC GEQDETIC
TiNE VELOCTYY ~ " SPACE FIRED  EARTH FIXED ~ (PUSEAST) “DECLINATION ~ LaTITUDE
i {SEC) (KM} (kM) (1/35) (DEG) {DEG) tbcs) {Liw) (vew)
1) 19085 58,587 56,393 652,73 52,738 45,090 80,193 ZEBYE- T 3¥.0s53 T R
19100 584782 464438 855082 52944 45:095% =8De14pn 28089} 294054
192500 57,703 68,413 20306+58 BEVEgS T T Hbspas | T=BgeiZy T 28%%g2 7 7 29eped T T ' -
2) 142297 60582 70424 2016091 53042 45.052 =8001ls 28913 270706
149300 40.608 T0+175 2016069 83:643 B XY T AL P ¥ Y T Zae9id 29977 T - T o
16000 744539 79867 192309 534230 4503190 =79.89a 29+192 2902646
180+00 874575 1344512 1855039 E3e407 G5:369 =79.64s TT29¥321 7 T29e486 7 -
20Q+0p 97.948 168:9%4 180574 534579 45056} “79.39, 299539 29704
220400 i02+972 203437 177432 53752 456766 “79a2134 29¢755 292921
. 240400 1054354 2374689 1761358 53927 45762 ~78.88 . 230989  30e136
31 zi3.00 105,405 2424834 1761031 534953 §5,016 =78a844 3peo02 300169
26g+0a0 109,198 27199 176785 S54+103 460212 *784:624 3182 aQe3s]
280+00 I 497 3g69322 179294 SH.282 A6e453 TeTBe 3%, 39 aVE T T Tageses T T
_ 30000 714283 3400724 1816410 54,463 460707 ~78.+108 3p+s09 304778
~ 320+400 79.456 375.236 189558 544649 B6.97% T eT7eau; 7 T 3geB21 30991
_ % _ 34g-e00 844119 409,847 197052 5862 47250 ~77e574 31+033 31203
34g+00 45.5)2 444,054 1976460 -V I T TORTa4eE T UTURTTYA Fiezgy 3le812
38000 260954 472,598 1247+85 5961463 474390 =77.0% 31°418 31+586
4G0+00 18.187 824877 326487 754356 A5e767 TATTVON 31478 7 3650 :
42000 14069 485.078 194042 850042 454376 76499, 330492 3le064
449900 10+649 485.645 15837 98922 TRYGBIB T T TRY8.9Yg T T vATs T T a1eée7 T
46000 Te729 4854758 134095 89.877 65e8427 =276+989 31496 310648
48000 5s214 485779 117+56 8.3 T Tq.7065 TRTEL 98y 310498 EYRX T
500¢00 2.996 465.809 10458 89¢852 57.458 «76.984 310498 310668
520+00 1:01< J85.85} 9438 893723 35875 STEL9BET T T R 6E9E G [VERRT T
4) 53}1+00 +000 485,868 8778 89.970 52:596 764984 319496 310668

1) PHYSICAL SEPARATION}
2) RETRO~ROCKET BURNOUT;

3) S~1B STAGE APOGEE]

4) S=18 STAGE IMPACT.




TABLE 8

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
TRACKING AND COMMUNICATIONS NETWORK

STATION capasInITY (1)
Merritt Is, cCs, T, C
Wallops 1Is, cs, C
Bermuda Cs, T, C
Newfoundland cs, T
Ascension Is, c
Madrid cs, T
Tananarive C
Canton Is, C
Hawaii cs, T
Vanguard(Ship) Cs, T
Notes:

(1) CS denotes UHF command system; T denotes VHF telemetry; and
Reflects total station capability.

(2) All coordinates are referenced to Fischer Ellipsoid of 1960.

C denotes C-band radar.

GEODETIC(Z)

LATTTUDE
{Deg N)

28,508
37.861

32.350

47.741.

-7.955
40,457
-19.003
- 2,792
22.116

-25,000

50

ronerrone®)  AvrrTURE(?)

__(Deg E) (Meters)
- 80.694 19.0
- 75.509 4.0
- 64.658 22.6
- 52,720 123.0
- 14.328 5442
- 4.167 766.0
47.315 1319.6
~171.688. 12.0
-159.673 1145.0
~155.000 0.0



TABLE 9

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL TRAJECTORY
ORBITAL FLIGHT SEQUENCE OF EVENTS

Soyuz GET Apollo Program
Approximate Nominal Flight Time Time
(HR:MIN:SEC)  (HR:MIN:SEC) (SEC) (SEC)
7:39:43,18 0:09:43,38 583,38 (0.00),
7:39:43.78 0:09:43,98 583.98 (0.60)4
7:39:52.98 0:09:53,18 593,18 = cceeew-
7:39:53.58 0:09:53,78 593,78 (10.40)4
7:40:03.,18 0:10:03.38 603,38 (20.00)4
7:40:43,78 0:10:43.98 643.98 (60.60)4
7:51:04 .58 0:21:04,78 1264,78 (681.40),
7:51:23.18 0:21:23,38 1283.38 (700.00)4
8:19:53,18 0:49:53.38 2993038 (2410.00)y,
8:28:53.18 0:58:53,38 3533.38 (2950.00),
8:29:40,18 0:59:40.38 3580.38 (2997.00),,
8:43:53.18 1:13:53.38 4433.38  (3850.00)4
8:44:00,00 1:14:00.20 4440 ,20 2 cemmeea
8:54:00.00 1:24:00.20 5040.20  ece----
9:14:53.18 1:44:53.38 6293.38  (5710.00),
9:22:53,18 1:52:53.38 6773.38 (6190.00)4

51

Event

Time Base 4 initiation; Maintain
inertial attitude;

Begin LOX NPV;

Orbit Insertion;

Begin LH2 NPV

Initiate a maneuver to align and
maintain the S-IVB/CSM along the
local horizontal, nose leading,
position 1 down;

End LOX NPV;

End LH2 NPV;

Initiate a maneuver to align and
maintain the S-IVB/CSM nose three
degrees above the local horizontal,

tail leading, position 1 downj

Initiate a maneuver to position
the S-IVB/CSM for separation;

Begin LHy NPV;

Begin inertial attitude hold;

End LH2 NFV;

CSM separation; SLA panel jettison;
CSM docking;

Begin LHp MPV;

End LHy NPV; -



TABLE 9 (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL TRAJECTORY
ORBITAL FLIGHT SEQUENCE OF EVENTS

Soyuz GET Apollo Program
Approximate Nominal Flight Time Time
(HR:MIN:SEC)  (HR:MIN:SEC) (SEC) (SEC) Event
9:51:53.18 2:21:53,38 8513.38  (7930.00)4 Initiate a maneuver to position
the vehicle for docking module
extractiown;
9:59:02.18 2:29:02,38 8942.38 (8359.00)4  Begin inertial attitude hold;
10:04:00.00 2:34:00.20 9240.20 @ emecmne- Docking module extraction;
10:14:58,18 2:44:53.38 9893.38 (9310.00);, Initiate a maneuver to align
and maintain the S-IVB/IU along
the local horizontal, tail
leading, position 1 down;
14:59:59. 80 7:30:00.00 27000.00 =-------- End of IU battery lifetime.
NOTES: 1) ZLaunch window opening and closing trajectories follow the same Apollo

program time sequence starting with Time Base 4 initiation at 584.27
and 584.01 seconds flight time, respectively. However, the non-
programmed events do not deviate from the nominal flight times except
for OI, which is GCS + 10 seconds for all simulationms.

2) This sequence does not contain the planned propellant dump, since it
was not prescribed for this simulation.

52



- - T T T TABLE 10 T T e T
ASTP (SA=210) CAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
. i . . NoMInNAL _ _
S=~1V3/CSM SEPARATION CONDITIONS -
FLIGHT TIME:  S=IVB/CSM SEPARATION  b440,200 (SEC)
RADIUSS 6535126, M)
 ALTITUDE: B _ 163001, U
SPACE FIXED VELOCITY: 7811.12 M/S)
SPACE FIXED FLIGHT PATH ANGLE: - 90.059 (DEG)
~SpACE FIXED FLIGHT AZTMUTHY w6 Ees” T TIDEGY T
EARTH FIXED FLIGHT AZIMUTH: 44,761 (DEG)
GEOCENTRIC DECLINATION: -32,044 "(DEG)
GEOLETIC LATITUDE: — ~ =-32.217 (DEG)
LONGITUDE: (POSITIVE EAST) T =152, 184 (DEG)
 INCLINATION: ) 51,789 _(DEG)
DESCENDING NODE ARGUMENT: 156,582 (DEG)
[PJERTIAL RANGE VﬁN,G,_L.E.‘_W o o 78.686 ~'(DEVG)
WEIGHT: (S=I1VB/IU/DM/EIXED ELA) 37133, (LBS)
im - SPACE_FIXED PQ%ET}QN AND v;Locgj[_gqugggﬂys o
i XS 1269052, (M)
- - Ys - - TCLYER3s. T T M) T -
zs -6408336. ()
- XS - = - U 7E5E,90 ~IM/5) -
XS 13857 (WS) |
3s ' “1528.57 Mgy~ T
| ‘ ) _ VEHICLE ATTITUDE ANGLES o L
f PITCH ATTxTUDE ANGLE 105,597 (DEG)
T T T"Yaw ATTIYUDE ANGEET T T 926 T T(DEG) T T T T
L ROLL ATUTU‘?E ANGLE o 1784342 ~_ (pee) N
i " OSCULATING CONIC PARAMETERS ~°° s
'f-“ - - ¥ PERIGEE ALTITUDE - — 157,02 (KM) = —
L % APOGEE ALTITUDE 166.12  (KM) ~ -
. ECCENTRICITY —, 00117
o _ SEMI-MAJOR AXIS - 6537.23 (Kwm) o _
TRUE ANOMALY 287,407 (DFG)
i PERIOD 87467 I
| * REFERENCED TO EQUATORIAL RADIUS (63784165 KM) e
I "ORIGINAL PAGETS 53 T T
o - --OF POOR-QUALITY — .. _ S e
i



TABLE 11-1

ASTP (SA=210) LAUNCH VERTCLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
ORBITAL FLIGHT DATA . —
- i FALGHT— . MASg. . .. . . THRUST. . __ DRAG LONGITUDINAL. . P3TcH. aANGLE . aKIal. NORMAL ;
TIME (TOTAL) ACCELERATION oF ATTACK FORCE FORCE
{SEC) (KG) () (N} (M/56C2) (PG (n) (N}
1) §33s18 3l}gae D e =000 Bad34 =y, e — L »
23 59378 3lligie Qs b3 =-»000 84277 bl 1X
— - 602080 . . .3 1762 .. __ . Da . 4o . !,Aoﬂg, e . B 7DQ_A BX 3 I W -
3} 403238 31173¢ Qe B -« GO0 89936 =4, i3
CABY e 643088 33138e . . .8 .. Be . ... =a000 . =805 S P3a. .. Be . - -
80800 311p2. s 2, ~-«000. weli22 =3, Qe
ol gn 2084 §a 3 =000 =345 =23, Qe
{20825 35018 T 2 =, Q08 «Q67 =2 Do
-3 . 126%¢78._ .. . 30998e . ... Ba .. 24 S 000 =73 =24 2
&) 1283538 36995+« a 2e =000 =a8B75 =26 Do
- - 140030 .. 30988s . . . _BDs [ bo. e A_;Sn.ﬂ_gg_‘, e 23"595 hals PR Be
180500 36995 T - « 300 359278 3. Te |
1aBaeis A998 O 3 + N80 'JJ6=995 3o ds e e,
2000220 30995» [ 3, <000 f17é-91‘ 3 Qe
ol ... _22GDega . 30%58e . ... Ba .. . 30 .. . Y11 N =1760%27 3s 8
2400+09 38995+ Os e 2900 -176u9%7 3 Oe
2600x60. . . AD9sS5e . . Da_ 3. D80 . . %1760%7) 3. E: T
2800200 30995 O« 24 ° 000 =176:994 2 0
v 7} 2993038 309¢5, [ IS 2 e _s00O0_ 1774917 s ... Bs .
3000200 30995 D) 20 +006 ~175¢327 2. Ge
e 3280000 .. 30998 . fa .. B . , 000 . =129069 3. 4 _ -
340500 309950 O+ by =000 -82080¢4 “1e be
e BY. 3532.38 . a0995s. ... D » Se. .. .._.=e@00_  _ =58054 =3e.. .. 5s
7 3580+38 30984 Os Se ~+«000 «58¢057 -3 Se
[~ ¥ § e AR980. Qe . Se . =e000_ «5%+398 =2 5
3800200 309340 O+ 6 ~+000 w73¢06p 2. be
- 000608 . . .30888e .. _0s .. Ta ~:000 ~86+739 =0, 7
420000 308420 [1 Y 8, 009 =100.420 1e 8
443000 .. 30794 Oe. . 9 «000 1144109 3, 8
10} 4433038 30788 Oe e «000 =1160395 3. 8

1)_ORBIY INSERTION: INERTIAL ATTIIVDE HOLD AND LOX NPY [N PROGRESS)

2)

3
.23

5}

&)

7}
8)

BEGIN LH2 NPV}

INITIATE A MANEUVER TO ALiGN AND MAINTAIN THE S=IVB/CSH ALQNG )
THE LOCAL HORIZONTAL, NOSE LEAple, POSITION 1 DOWN;

END LOX NpVS SO e
END LHZ NpVi

INITIATE A MANEUVER TO AL ;GN AND MAINTAIN THE S=IVB/CSM NOSE
THREE DEGREES ABOVE THE LoCAL HORIZONTAL, TAIlL LEADING,
POSITION | DOWNS

INITIATE A MANEUVER TO POsiTION THE S-I1VB/CSM FOR SEPARATION:
BEGIN LH2 NPV}

7)
10).

BEGIN INERTIAL ATTITUDE HolLD:
END _LH2 NPV . e e e




T TABLE b1=1 (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
ORB;TAL FLIGHT DATA i
e e FLIGWT . MASS ... THRUST .. . _BRAG. _LONGITUDINAL PITcH ANGLE _ _a%Jab . NORMAL -
TIME (TS7AL) ACCELERATION of ATTaCK FORCE FORCE
{SEC) {KG) . (N} (iv) {M/5eC2) 1bra) {N) (N
;
i 1 4440220 16843 . R 000 =1160842 . b
| 4600000 168430 Qo 8, + 000 =147+808 4o LX)
[ E— -1 ] T 1 : |, E—— 468430 . . _fa - T e ... 80RO “141:917 Y B I
£ 5000200 168439 O 7 <008 =155+232 b 3s
D o.oiZy. o SpY0e29 .. 29728e .. Oa R P 009 . =1870.989 Te 3.
: 5289200 29725+ 0. be =000 T168. 780 e e
; 5480 . N 5. 2000 V717334 Ba . D -
3 5440200 29725¢ [ by + 000 168306015 e 2
f . 58080200 297250 Os. 8. 2000, 149:905 be 4
i 4p00.00 29725+ Do B «000 1364199 bs be
. e .. 6200.00 . . 297252 e D s e aRE8 1224399 Ha.. T
1 V3 629338 29725 [« 9o «008 1160103 4o Be
‘:" &ulins«00. 2%701e Qe 9 « 008 S | ﬂ&_o_ﬁﬂzv o R e R X TS
0 660000 29655¢ 0. T «000 954107 1 Fe
Dol M) . A773.38 . 29635 . LDe P =2000 83+234 =1 9
I 6800+00 29615 C. 9 -.008 Bie4l] -1 Fe
; A 7000:00 29615+ Qs 94 -~+000. Ce7eT14 3. 9. g%%%
; 720000 29615 Oo Fe =-.0G0 544015 =5, 7 =
L 7400500 296150 Qe 84 <4000 404315 e 5 g%ﬁ’ww__.__“
; U 7600.00 296‘5' C» b, -.000 2606]5 “Se KXY a
. o ... 1800s08 . 296358 . D 4e . =«000 T30 E.L P e 0w F ]
e000s00 29615+ 0. 3, «.000 -e772 =3 O
. .. . _82ame00 . . 296318e . De 4 -+000 ~14e958 =4, Lo {%vd
?. 8400.00 296150 Qo Se -«000 «28e1238 LL TS 20 ?
_45) . _8513.38 __ 29415 Q. Se___ . =000 __ =35.89 =4, 3. B9 .
. 8600400 29615 [+ 1Y 3 =.000 «lSe?72 *3, ie
e ... ... _ b&aQDepo. _ ... 29635e_ .. . Qe . ... % B, . =+000 30.497 ol I e e ‘aﬁ oo
16) 8942+38 29615 0. b =+000 90342 =3, Se
9000.00 29615 D ba -+000 _ 552902 ~3. 5
. 920000 29615 0. 64 -«000 41e724 . He
3 173 9240220 146950 Da Yo =+000 38274 1Y e
' 9400200 14695 C. 4, =-«000 284039 3 rx
¥ 9400.08 . _ . 14695a._ . __ __.0s 4o -+000 144344 =3, 1o
980000 18595 Os 3. - +«000 042 3 O
F;' P ) . —_ - [ - - - ———o— amien e -
J
. _11) CSM SEPARATION: SiA PANEL JETTISONG S ,
12) CSM DOCKinG:

- . 13) MEGIN Ly2 NPV
1;; END LHZ NpV;
15)

. EXTRACTION?
16)

BEGIN INERTIAL ATTITUUE HpLDi

INITIATE A MANEUVER TO POgITION THE VEHICLE FOR DOCKING MOQULE

17)

Gl e e i

DOCKING MODULE EXTRACTION;



TABLE 1i=1 (CONT*'*D)
ASTP (SA=230) LAUNCH VEHICLE OPERATIGNAL fLIGAT TRAJECTORY
NOMINAL
oRgITAL FLIGHY DATA — e o e s e e ot i

THE LOCAL HORIZONTAL, TAI_ LEAQiNG, POSITION 1 DOWN;

e e GFRIGHT . MASS.. o ... THRUST . . DRAG... ... LONGITUDINAL. PITcH ANGLe . aRIak.. . . NORMAL .. A
TIHME {TOTAL) ACCELERATION gF ATTACK FORCE FORCE
, {SEC) {KG; {N) (N} (M/SeC2) {bca) (N} (N}
18) 98935038 14695 Ga 4, =000 =5e759 =4 _ ... D _
1000500 19695 L 8, -<000 -440916 I be
. 102003200 . 14695 Qs . Abe . +000 _."118e235. 5. 10e
1040G0+00 146952 Ce 5, +000 179748 Se Ge
o i0AbBeDG. . 14598e. . . De . . .. Re.. ... .__.=800 179958 _ Be _._ Qe
1080080 14698 O¢ 5, 800 179:%64 Se Do
11008200 14695 85 4 +000 179382 4g Ds S
1320000 146959 Ge L <800 =17%:998 4o Bs
1140008 . . . 144952 Oa 3, 000 =179:974 3, C»
11600000 11635 Qo 3¢ « 000 =179:953 3. 0.
1180080 . . 38498 . ... Ba. . 3 . 000 “ 179934 3a Qe
1268000 19695 e T3 « 600 =179+%t9 3. O«
1226800 149695e Oa___. e 2000 . =179e%12 I T o Be_ . - BN
124805 .0 19695 O 3. +000 =179+%13 3. Oe
USRS ¥ 7Y 1 £ « | PO 14698e . Os. 3. 000 . m179e7922 3 Os
1280000 1H6p5 e O 3, 0600 =1 179738 3, G
13000200 14495s. . Qe 3. 000 =179:959 3. O
13208900 14695 O 3. 2006 =179+%982 3. De
- 1340000 1445, [ 3. 4000 1799946 . Ae_ .. Be . e e
b= 1340000 146950 G» 2, «000 179977 2, Oe
... i380DeNG . . 1%695e . . Ba . _2e .. . Q00 . 179962 . . 2o Qe
14000080 14695+ 0o 24 «000 179952 F De
. 14208000 .. 14695 N ¥ 24 . o 2000 179947 2. Os
1440000 14695 0. 3 «000 179944 F Oe
il 14600000 34695 . Os F +000 1797449 2. g.
14800400 19695, O« 3, «000 179945 3. O
S . 15000e00 . 44895 . .. Qe . _ . %e . __. «000 . 179+%45 4, Oe
1528000 14695 O 4, «000 179745 4 O
15400+00 14695 Ce S, +000 179748 5e O
15640000 14695 Co b, +000 179948 -3 De
15a00.00 14695 0. b4 +000 17909549 Y YU | ©
1600000 14695 O 5 «000 1797623 5, Qe
1620000 _ 14695, Qe ... Ba_ +000 179977 Sa Oe
1640000 149695+ O LB «000 179795 4 O
16600900 14695 Oe. 4, «000 =179+983 4, 0.
1680000 14695 0. 3, «000 “179%6} 3. 0.
I 17000000 14695 _ . Ds 3, . «000 =17994} 3, O
17200+00 149695« De 3, «000 =177e725 3. Coe
_ 17400000 . . _149695s Qe AU T I «Q00 =179 %16 3. 0.
1760000 149695 O. 3, «000 =179+%15 3. O
__18) INIVIATE A MANEUVER 7O AL GN AND MAINTAIN THE S=IVB/[Y ALONG. . . . e e e e e e e e e



[ TABLE 1=t (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE OQPERATIONAL FLIGHT TRRJECTORY

264C0+00 14695 S 7 +000 179958 7o

NOMINAL
ORBITAL FLIGHY OATA . . _ e e
FLIGHT. . MASS . _ . THRUST . . _ DRpG. . . LONGITUDINAL P1TCH_ ANGLE AXIaL NORMAL o
TIHE (707TAL) ACCELERATION oF ATTACK FURCE FORCE
{secC) {KGy () (N} (M/5el2) {bza) () (Nl
et s e 3 2300000 o 14698 O L S #0080 . . =379e%22 . %a. . . De
| 18000.00 146950 0, 44 «000 =179:93¢ 4, 0.
_M, 18280000 . 14695e . B L 3. +G00 “179.75¢4 . 3 Qs : -
18400400 14695 Ds 3, + 000 ~179:977 3e : 7
. . 1Bp00e00 0 14685e . Qe 34 ... _ 000 “179+%99 3. B
18800000 1496950 O 35 «+000 17998} 3. 0.
1900000 14495 0 2, 2008 . 1794768 2, . D
1920000 194950 Qe 2, »000 179+9564 2e O
194802200 . . 146985e T 29 . . « 00 1?99?59 2 [+ 7Y
1766000 146950 Qe 2 «000 179747 2 Ce
1780000 . 18695« . __@e.. ... . 3.0 . . . «2200 179947 . 3 Qe
20000+00 14695 Be 3, 008 179747 30 Os
2020000 14498 Do 4, 2200 179948 45 . I - L
20400900 14695 O, 4, 000 1790948 Yo Os
. .. ..20aQDa0Q . 146eS» . De . By . a000 179948 5¢ O
20300+00 196950 O b «000 179749 ba O
21000.00. 14695 O by . «D00 179953 69 O.
w 2‘200_'00 14695 O by «000 179760 bs Os
_ 3 2140000 149695 O 5, . «000 e 1784972 e Bw ... __De — e
21600+00 14695 0. S, «000 179989 Se O
21800400 . 14695 Ba Yo 000 ~119¢791 . He. Ce
2200000 14695« Oe Y4, «000 ~179+ %69 4, Oe
... 22200200 . .. 1469Se _  _ D 3. . +000 179949 3. De
22400+00 149695¢ 0 3. «000 -179932 3. Do
. 18695 [+ 19 4, e ... e0BO_ -179:921 He Do ;
22800+00 146950 0 4, +000 “179+%18 4 Qo
.. 2300000 . - 14695 o O« Y4, «000 " =1794923 §o Oe
23200+00 14695 Os 4, «000 “179.935 4, Oe
2340000 14695« Qe 4, «506 “179+953 4, 0.
236C3+80 14695 O 4e +000 ~179974 G Te
. 4 . Qe 3, . 000 =179995 3 Q.
24000.00 14695 O 3. +000 17998¢ 3. Oe
24200,08 14695 0 _ 3. #0000 179770 . 3, De
24400+00 14695 0. 24 «000 1790959 26 O
2460000 14695 O 2, «000C 179952 2. O
24800000 14665 Ce 2 «000 1790950 2e Qs
e .. 25000000 149495 e Qe 3, , +00C 179950 3. 0.
2520000 14695 Ce 3, «000 179950 3e Ce
2540000 146395 o De 4y _ +000 179+95) . H. 0.
25500+00 14695 0. 5, «000 179950 5. O
25800+00 14695 B b,y «000 119950 & Do
26000+00 14695 [+ e +000 179950 7e Oe
... 26200e0n 14695 Oe.. T4 20008 179953 . _Te . . Be
Oe



TABLE 1i=1 (CONT'D)

ASTP (S5A=210) LAUNCH VEHICLE OPERATIONAL FLIGNT TRAJECTORY

NOMINAL

— — DRBITAL FLIGHT DATA .. .

e e FLIGHT . _MASS_.... .. THRUSY DRAG LONGITUDINAL P1TCH ANGLE A%lal NORMAL
TirME (TOTAL) ACCELERATION of ATTACK FORCE FORCE
- (SEC) (KG) {N) (i} (H/5EC2) {Deu) in) (N}
2640000 14695 [ S 4, —eDOO 179989 - b e B
26800+30 14698 Qs 5, +000 179-'783 5; O»
‘‘‘‘‘ 19) - 270C0:00 o 14695 O Ba. _a 000 =1792998 5. _Be
" 19) END OF 1U BATTERY LIFETIMg,
" - SN I .
o



TABLE 11=2

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGHT TRAJECTORY
NOMINAL
QRBITAL FLIGHT. UATA

oo FLIGHT. . _  .mmwe= SPACE FI1XED ==7T7= ~== SPACE FIXED pOSITIgN oND VELOCITY VECTOR COMNPONENTS
TIME RADIUS VELQCITY PATH ANGLE X Y z UX oy

(SEC} (M) {M/S} (DEG) (M) ity (M) {M/s) {rss)

1) 593518 652817A. 7858.46 . .90°001 5204978s  |0B557e 2025727+  ~2423937  =249:83
24 593,78 6528178+ 7818.406 90001 6203523, 108407« 2030185 242670 -249¢%}

. 400200 . 6528177 7818240 90e000 5188265, 106850¢ 2p75310 ~2481965 ~250980.
3} 503438 6528177 7818437 fa+000 617988, 106001+ 2101359 =251180 =251427
4} 643298 .5528390s .. 7818.:02. 89994 6070588. 95688+ 23991600 -2867:91 ~25&465
800,06 6528462 7814058 BY92779 5520300+« 543680 3494356» ~y 1565067 -271347
1008200 652935, « 7814241 690956 _483791%. =687 H5694648s  e56llelB . 276s%3
[2p0.00 653083z, 7812276 57936 22972200 55151 56371140 ~57360bb =265e6Q
5} 126478 68314928 . 781362} 89+9230 285134%. ~TZ2146¢ 5875724+ ~702) 56 ~258e82
&} 1283.38 65314006 7812405 89.928 2720053, =7692F 59377493, =70%95¢66 ~256¢58
140000 653282pa 7811412 89919 1B6EBYs =~ DEF27e 6258908 ~747% %04 “23977
1600400 6535165 78089447 89.910 333988 mi50164e ©524B78 7796249 ~200255

e bbys . FBoB.3® . 69908 =1220178¢ = OR413s  _ 6420112e¢ __ =74751i% ° =15De33
20n0.:00 6540089, 78p7616 89:915 ~27053B7. =209758 2950601% -$1i0e}? ~22+04
22p0.00 . 6542224« 78p8.84 85929 =4537280¢ =221926&0 BI43La3s -514503% -2%¢i5
2400400 6543887, 780H.38 B9+947 *51490224 ¢« ~221352+ 4043706 483167 34s73
> 2600400 6544958 7802479 89972 ~505164be ~208203: 2714922 ~32494+28 95499
- 2800.00 6545387, 7801420 B9e¢996 «~542570%0 183367 1232374« 1473082 15108
1) 2993438 8545215 779987 . . _90s017 _  _=55380Q5e  -149685+  T248194e (3179379 195063
3000.00 6545200 779%9.83 90+017 -5535701 ¢ -148386+ “319738% 376490 196097
3zn0.00_ . 6544473 7798491 90035, ~£2756462 ~310536% e ~i853520% 2208498 23116
3400.00 6543343 7798468 900048 ~5660506. ~56822> =3ZB818ubs 3713034 25187
8} 3533.38  6542422. 7792403 90053 -5069325. =22769» =3135784 493243 257664
2 3580438 6542074 7799425 700055 48294686 ~10646% »44128170 526316 2584}
. ..3600000 6541927, 7799435 . 300056 ~4725106. ~5583s  =%524395, 539639 25806
3800400 6540352 780301 900059 -3522286. 45422 «£510685 6574096 249456
4000400 6538713 7802256 90061 ~211989%, 93302 =~51808270 7382.56 220498
4208+00 $537069. 7806479 70040 ~59713Q, 1353464 6508332 7772490 19170
4400400 653544g, 781039 $0.059 959824 169275 -a4623465 7722¢55 145484
10} 4433,38 6535387 7811.00 90059 1216799 1740020 =04 Bhiy. 77U« 74 137433

b
2
3

ORBIT INSERTION; INERTIAL ATTITUDE HOLD AND LOX NPY [N PROGRESS;
BEGIN LHZ NPV

INITIATE A MANEUVER T0 ALTGN AND MAINTAIN THE S=JVB,CSM ALONG
THE LOCAL HORIZONTAL, NOSg LEADING, POSITION 1 DOWN;

80 END LOX NPYQ o

5)
8]

71
8)

END LHZ NpVi

INITIATE A MANEUVER 7O ALpGN AND MAINTAIN THE S-JVB,CSM NOSE
THREE DEGREES ABOVE THE LGCAL HORIZONTAL, TAIL LEADING,
POSITION I DUANS v

INITIATE A MANEUVER T0 POsS1TION THE S=-IV8/CSM FOR SEPARATIONS
BEGIN LH2 NPV} .

79
10)

BEGIN INERTIAL ATTITUDE HolLDi
END LHN2 NpVi

Bz
tM/S)

7429287
74284} 2
740%079
7397064
7248047
6638e49
543208
394792
34j4e88
3257+91
2240257
5gbe77

=1H47057

=3223411
=4813¢31
~6128479
=~7095+70

~765%¢23

_=7790.95
~7768413

=7475+95
=5741 05
~6035070
=574%86
=5625¢16
~4190e87
-2518429
=~700:96
1158¢94
14966410



FLIGAT wan=e SPACE FIAEDR =7nT
TinE RADIUS YOLOCITY PATH ANGLE X
tSEC) (M) (/5] {DEG) (il
D 5 1 MEnGIGIGEE Y P < 8825124 . 781fe32 = F0e.05% 1269052~
469000 6533654, 7813:923 90058 2462532,
48p90-00 65322%4¢ 7817.05 nens? 38233049
50aG:30 653076 TR;¥.42 76 -2%4 437017%-
12) 5040 10 6530485¢ 7BifeRn N0 5167914,
5200.G0 6529364 782470 T G4? 58317378
I ST 2T /821238 Foenh 6359866
58g0«an T843+97 120 552503328,
5800+ U0 781074 0010 3177010
s0gC.00 '8P € P50 K7NT7205
620004 TEIde2i 49957 4284321
13) 6293.38 78581} 1%0757 4337705
i3 4l AADBLG0 7018447 390744 s68215%,
6690:00 65301724 785287 §F9e928 2300235
iS5 6773438 6532022, 783106 B89.917 993087«
6800+350 86532327 783147 89716 787200
700080 4534708 S10e26 8?9114 «770%21¢
A 72p0.00 45370%¢» 760909 27915 «22855%47.
= _7400.00 6539267, 7680Y.84 879:927 _=3670557s
760000 6541027 7808:45 89745 -48472000
78n0.00 6542235 7804:%0 89967 5748637
80g0.2D 6549283 7809.3Q 8%.990 «56323770
82p0.00 6542819, 7801483 700141 =6590153
640000 6542243, 7800472 90030 ~6365763¢
15 8513.38 654172y 7608036 90033 “6136115.
8600+00 6541242, 78Q0Q+25 90043 “58695760
88g0.0p0 6539938 7800+63 70+052 =5020943,
16) 8942438 6538894, 780147 90+056 ~4239991 ¢
900030 6538454 780194 90+056 =-3887883,
9200400 653689, 780919 90+058 -2534394.
17 9240.20 6536575, 7809.74 90058 =2292334.
9400400 65353160 7807418 90+058 “1036952.
960000 6533758, 7810464 90+057 519460,
9800.00 6532227 7814419 90+056 2047032,
11) CSM SEPARATION; SLA PANEL JETTISONG
1€) CSM DOCKING:
13) BEGIN LH2 NPV}
19) END LH2 NPV
1S) INITIATE A MANEUVER TO POgiTION THE VERICLE FWR DOUCKING MODVLE

TABLE 11=2 (CoOnNT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGHhT TRAJECTORY

NOMINAL
____ORBIVAL FLIGHT DATA _

=== SPAGCE FIXED pUSITIQN aAND

EXTRACTION:

BEGIN INERTIAL ATYIT
17) DOCKING MODULE EXTRACTION;

- S R

VELOC]TY YECTOR COMPONENTS

Y 4

(1. 3) im)
124932 _=34gdiser
193372 ~6048558«
2057085 =5291084 ¢
20449 «4231527
205201 ¢ 3787206
95394s  ~2730534.
23838 ol 4a235020
t414G 87056+
tNnjanée. 1630067
56924 3087436«
264 4363505
=13i50¢ £78N38e
~3837%e $370792
“893273 011065
118014 bughBi) e
3229510 5,838568
-158062° b4g72220
=i 78006 0121945
1905320 54p8679+
-192048 4387ug2
~13260%4s 31178n6.
=162873. 1670942«
-jlr4))le 1z%¢20.
=98074¢ =14 8928,
759215 -2260397¢«
569060 ~L88064] ¢
=13015° =4190555.
18499, =4977877»
31070« =5256880.
728380 -0025156+

___8g741¢  =61394%00°

109936 0451589,
140300 =05 1549,
162269 -6201074

ALITVAD ¥00d J0

ox
(M/S)

7658.98
7234069
06329467
5058400
47710568
_',!',lj?.éi
;75J.%€

.59

= ¥TGe6Ss

£V 2eT7®

“ ) g

524
9833074
4]

4H58
- e |

&
Fela

7304677
«7747041)
mil51e47
=7755:50
-/7318:586
645950
-e245491
“ 3726063
-1997.52
~156¢25
165261
2704927
3444066
500142
5942+0!
6275455
719526
7332.32

T 7708411

778392
7491681

SI @Ovd TVNIDIHO

v
trs3S)

13257

¥2:07
3354

20832
‘J?:?“{
eBielB
“13628
18027

'2bas 30

21 1 3
Serad]

18604

felely
“129:00
-89:4)3
35035
20+13
Tiele
12250
163: 64
194993
207« 44
21473
222407
219452
21668
19902
194+08
17023
13202
860069

0z
{M73)

1528487
295589
4586099
595808
619%«92
59896
1620078
7918012
754798
buder50
581246
5198.01
44106}
2757e%6
1195039
74931
912276
272254
_"%377.03
578196
~66587435
754231}
=7798.55
=7612+30
f?Jl?o‘i
6995415
5982« 6
=5050+47
=4630+43
=3015062
2067408
=1228.06
63180
24958464



TABLE 1122 (CUNT'D)
ASTP (SA=210} LAUNCH VEHICLE OPERATIONAL fFLIGAT TRaJECTORY
NOHINAL
QRBITAL FLIGHI DATA

m== SPACE FIXED pOSITION AND VELOCITY VECTOR COMPONENTS

; . FLIaHT e mmm=® GPACE _FIXED ==2-<-
TIME RADIUS VELOCITY PATH ANGLE X
{SEC) () {8/5) (uEs) (o]
18) 9893038 . 6531538e . 7Bi%e¥s . _IpoObd 2725466
le0p0«00 6530717 7817s4] 90055 4458085
. Llo200.00 65292444 7819289 f0.053 44720845
1040000 65278340 782153 0056 S41L 3387
i 10600500 6526561 . 7822.2% 90043 5245613
10808400 6525527, 7821296 06022 551485%F.
e 11000,00 652484n, 7820396 L9017 £413811s
11200400 652463, 7855,47 89+996 5942562«
li400.00 &524%77, 781777 82.976 5134154,
1160000 6525915 7Biasio 89:955 4032906«
1180Q,80 652741, 7814459 B9.934 27Ci700.
1200000 6529358 7813.3} 90922 12163387
e 1226000 65315%2¢ 78318e21 . . BfeFE . «33848%.
i24g0.00 65339046 7811016 289916 =1874438
i25600.00 6536083 781505 894925 -3304022¢
128p0.00 653792, 7808.75 89941 ~4GH585 2.
- t30p0.00 4539269 7807225 89¢961 ~5529265,
= 13200400 6540039 7808.42 89983 -5198406
— 13400400 8540216 . 7804.03 F0.004 65154917
13500400 6539848, 7802471 90022 “6462543
13800000 6539034, 7801495 70037 ~eQ43037.
14000400 6537897, 7801+%6 90046 -5280856.
14200400 6534558, 78G2e91 9g+051 -4219228.
14400.00 653512490 7804485 90054 ~2918206
14600400 6533660, 7807.51 90054 -1451365
14800400 6532203« 784077 90053 98216,
15000.00 4530755, 7814.23 700053 1642523,
15200.00 6529317, 7817.49 90053 373523,
15438490 552789, 782018 95052 4368208
1560000 65286497 7822.04 90+850 5393447
15800400 6525201 7822494 . _90e045_ 6110337
16000400 6524095, 7822.90 90036 6477724«
16200.00 6523296 7822408 90e022 6474622
16400.00 6522924+ 7820473 90+005 5101387
16690400 6523075 781%.1} 39984 5379594
1680000 652380,, 781748 894963 4350678
} 17000480 _ _ 65250%q. 781401 . 87:943 3073468,
1720003 6926857, 781877 BPe928 1620831
17400.00 6528953 7813473 89919 75532
17600400 6531184, 7812478 89+918 -1474405
18} INITIATE » MANEUVER TO ALIGN AND MAINTAIN TAE S=IVB/JuU ALONG
THE LOCaL HORIZONTAL, TAIL LEAQING, POSITION 1 DOwWN;

Y
()

16%3g2°
174676s
176919
1468988«
1514630
125477
826344

L4922«

142880
=267 b«
“b486758=
299549

-1272860

=147852a
-l5%675¢.
-16231%97
-155408:
] 3FB25*
~116477
~B48i5.
~52630¢
~15944¢
231l
L&412¢
57964,
114010
133131
L4438
1470360
1HL 247

327810

106448
79484»
48758
15524

~18Q63¢

“50063 e

~78689

-10225%
-1 195860

Z
(M)

=5933287
=5537273s
=4557561 ¢
~33176}15s
~1888221»
~351147.
1205688
2693275¢
8028857
2130501«
S9451694
65142320
5521574,
6257520
5537226¢
44595DF7 .
348765z
2081425
556765
- EER)
"2‘{975SQ-
~385494Q0
-1G92421
“SE4T1 14
o383
‘9533468e
~0319428¢
-574b154»
"13‘{87020
~3a7232)»

=2285999%.

“769138+

791399
£306345.
36892050
Y8gl2pes
$7557000
0321912
6527715,
0351464

Ox
(H75}

7098:2)
6b620e(3S
5455255
3971189
2260427
41937
‘1%@“0?3
~322508
-q820e17
wbh137460
~7108+37
7673427

L=78Q1e21

74846397
574263
=551 6 4%
«3170e88
-2488:80
~&56e43
1172044
29BZ+5%
460304
598292
69854465
761314
7808491
756037
6580syS
5805047
3437752
;7§6g89
91539
=250} 1
2754245
-4y i¥ea>
582082
-5890+19
-7566¢81
-7812«41
751295

DY [sp4
tM/3S) TIAY
538 327Qe7g .
3oebY 4148401

~14e46 560249
-5403¢ 673747
“109¢%3 7487473
~148e¢58 780930
“j78eclt Zo84¢3Q
“197elg 712069
20447 41581458
=200:01 4e32¢87
“318%s1p 324000
~157«98 144352
123011 =395.7%
-8ie+bd “2232+15
~36s10 “3v4lel
1089 5425014
56458 ~659%45)
F8e37 ~735756
13389 ~777%37
161e22 =775%37
176493 =720714
186e15 6296087
182462 =502%e48
1ade7} *34760060
14533 *1725418
11394 126069
Todel2 1974432
3%.00 37117}
=786 5237042
-49465 468467
=878 7328404
=120¢57 776775
14970 7762480
=16200 731%)7
-16be7Q 64148y
~165:5% 92157}
~1540%3 3686071
~13le20 1948049
10323 9978
-6Fe28 ~1754%0232



St

L2008 .

FLIGHT
TIME
tSEC)

178p00.00

1800C-00
‘BZOOlﬂQ
184pC+«00
1860380
188pn i na

—“l?laﬂaﬂu

29

4000

o IO

wpere SPACE FIRED ==~%--

RADIUS
(§. 1]

6533341 .

6535214
6536644+
65314‘&1
";37 'l e
2375684
mi;ﬁﬁ&ﬂ"
“235052.
l-»'__’ A%

1960000 6833245«
+78p0:7¢ 6533352
290G8.00 6830%s
20200.80 .. _ 6529087
20400+ %9 é52771 4.
enéudelo 6526349 ¢
208pGe G0 652498,
2104030 552368,
2120200 €522528.
21400:838 . 8523634,
2160000 45211140
212p0.00 “521085,
£2000:00 65216060
22200.00 6522684,
2240000 6524258
22600400 = 465262000
228g0.00 6528328
2300000 6530433,
23200+.00 65323130
23400408 6533795,
23600.00 6534764,
L e LI R
2400833 1335044
249200.00 65344854,
24400400 6533519,
246p0.00 6532354
24800.00 6531078,
_ 25000.00 6529764,
25200400 6528453,
25400,00 6527152,
256p0.00 6525857,
258¢0.00 6524549,
26Gp0.00 6523237,
26200400 = 4521952,
26400400 6520774

VELOCITY
(Ms5)

4 15 4

,5|?061
730 e 21
780‘ L]
78046003
74&4'“

s 803 \_!’.--,
76Dm:

7822462
7B23.71
71822:87
7823,22
782240
7820447
7818.90
7617047
7816428
7815431
781445
7813.58
7812454
781127
780%.78

78G06e7)
7805460
780514
7805,51
78p6.8)
7808.99
7811485
7815.08
7818.30
782114
7823428
A7 5 I F e JNSO
782%.87

TABLE 11=2 (CONT*'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL rL1GNT TRAJECTORY

NOMINAL
_ORBITVAL FLIGHT DATA

~== SPACE FIXED pOSITigN AND

PATH ANGLE ) §  ;
" (PEG) (") M)
890955  =294C66%s  =i2%743e
59939 ~42394%3 =~132264
89:957 “2?7457, «127332°
29.978 ~4053780 =i147¢60
897399 e 46574630 «25035
98.Q18 6510213 “72t0ée
G35 = 864, 44458
T0+043 a:udi e L4752
PReTH5 517248 18266
$geal -H,/'~'sn 11863
0«05} “}Q”'J')- 69415
QG5 30974 70499
25085 1299755, _198%7i>»
FNeR52 2733305 115029
ﬁ“‘"fc 4581028, 117285
PN 24T 5156735 112640
F0-04¢ 5957493%. 1015750
0G28 6417121« 84626
FQeQ27 _6EN9452. €2478»
70011 $2252%6 3BB6T~
8999} 5892913, 12493
89.971 44636906 =147 3¢
874951 3416023 ~39281°
B92935 2000001 ¢ ~61691¢
89924 469608, -80057 ¢
89921 -1087897. ~93389¢
89926 =2583686. =101014
894937 -3932415. -10260%
694955 =5057131 98192
89975 =5893729, 88163
894995 56379649, =73227°
90+014 -6531581). 54363
90029 -6296994. =32761¢
90039 ~57049450¢ 9744
70+045 -4787727. 13313
90+048 -3596858, 35062
90048 =-2206227. 54260
Y0048 685867 69838
90047 872871 80959
90+048 23821149 87065+
Yoe048 37555¢7 . 87906
0048 4914218, 83550
0+046 5791601 74373
90+040 6337175, 61035

4
(")

5832682.
157255750
38273360
2469323
7631262
293261 e
13748
«35177820

H7;357S

=i796344
=2456505
=iia47a"
3933gée.
19282551 »
S3p3laye
4585875+
5556496
6207641
6508790«
64363670
5996742,
5215045,
4125973
2821228,

1345951«

~2056068.
-1745253.
-3[.52‘~0
-1444005.
5449952
=814588]
“049194%,
-84580)18.
=-0p74%92%.
=-5339620
-4289067 ¢
_=2997946¢
'lilizal'

VELOC[TY VECTOR

ux
(/%)

~697%405
~hP4i0e5%
~u578.67
“2948e¢4}
":'>Ln79
70%7:18
i?zulﬁa
4203:87
Qedd
675602
‘a¢'~7“
Feg s
‘-a:.?c
¥ «?
s117:26
(75700
3181047
137329
«479.27
~2313065
~40iPe4Y
=5594:89
=6655067
7436484
=7793.96
7706065
717971
624308
~455035
©337577

. =1609.72

24670
208779
380932
5314429
651793
7352016
776%.0%
7783481
7276023
63710l
513%03
3594988
183782

CUMPONENTS ===

oY
in/S)

=31%0
0-;0
44026
78ebg
16748
i3°'37

19482

18373
14775
13600k
11767
221
bisky
2839
613
«39:69
«Tiiedg
%6027
=i 1609
~128s70
“132e67
“130e€9
*120-18
*102e68
«79:%9%
=52.82
23016
723
3026
6313

8542

100 d2
112069
11033
1131}
103+34
‘7.7Q
67+3)
43.9)
17«45
“peVe
-3%27
25609
7569

0z
(n/%)

=35084)9
*5061¢66
“6325+95
“7229«02
”7;"51
“T171+2%
»738le21%
“5B724%4
“£391¢23
'Jg."}u42
7219304}
*384:35
_1803e68
3280047
QE72048
6166:77
714729
769862}

780797

747088
670713
6561016
4098.82
290354
87172
“1292e46
“3002:73
~4696.78
~6042+24
=7042+22

“763%.98

=jegée N
=7520e36
=68 144
=5715+90
~4295+60
~2630+28
8135}
105212
2840+4)
450750
$698.03
695116

' TegSeeé



— e 2500000

1
TABLE 11=2 (CONT'D) X
ASTP {SA=21D) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL
orpi1TAL FLIGHT DATA . . . R — . e e
e e e e FLIGHT. e mmme= SPACE FIXED weTew . ==e SPACE FIXED pUSITioN AND VELOCITY VECTOR COMPONENTS «=-
TIME RADIUS VELQCITY PATH ANGLE X Y 7 LX oY Dz
(SEGY. . . AM) . . ... _(M/S). {DEG) (™) (M)} (M) (M/75) (n/5S) {M/S)
6519798 7824439 0030 6519629 45429 - 15174s =2) 7% ~89+47 782385
26800400 6519155 7823.30 90s016 6328625 25624« 156%36) ~1878¢94 97460 7593069
A9 2700600 = _6518954s . 1821.88 . _ . 8%+998 ...8715321. a7%29. 3023638, -3627937 =997 692921
19) END OF U BATTERY LIFETIMgs o )
o
- W JUE——



e s 2 Lt b s LT & 3idy # i opra e

TABLE 11=3
ASTP (SA=210) LAUNCH VEWICLE OPERATIONAL FLIGHT TRAVECTORY

oy
(n/s)

249410
=239.39
236082
=205}
R
115635
J(32CC
35905
374:94
46830
595¢83

_ 66871
67548
50792
47178
266537
7912
~280025
~2904°9
“bp4e88
‘9]2030
“l10ie4Y
*1163.35
«1188.34
=14p06e82
«1552+31
=léQ)en2
=1544.32
-1523.98

=24455

7471012

pz
(N/S)

721375
721228
7196480
716&:22
757680
607409
847342
\150.6:.
3671 e85
)529|9‘l
2608¢ 64
Pi8:6%
-80Qs 48
~44B87.2)
-4g41e77
5381424
543419
“71%4.78
7475476
=7410+33
=6952+87
-6440.82
=6223+56
=61279%
~4978+25
«3565.49%
-1963+27
=256e4)
2232

NOMINAL
__ _ORBITAL FLIGHT DATA = PR
kL _FLIGNT i mmmme EARTH FIXED To=== ~=e= EARTH FIXgp PUSITIQN ANp VELOCITY VECTOR COMPONENTS ====
TINKE POSIT(ON VELOCITY PATH ANGLE A \J 4 DX
(SFEC) (M) ({M/S) (DEG) (M) (M) in? (M/5)
1 593.46 _ 1868554e = 7827.12 0001 313370 =34557¢ 186479 = =23135e32

2) $593,78 1872954+ 7827411 90001 =1 14653. ~34704 18691220 «2140.30

il I 6p0.00 19i8539. 7524.99 90.000 -3128320. =36207 1913914 =2191+88
3 6p3: 38 194933340 7526073 ?0+QG0 -13558%2, ~37012¢ 17282485 «z2'9:90

) _ 69278 2280888 TB2é6.14 8%:99% ~2324%7¢  =45788. 22278768 ®2563.35
80000 33705560 7923023 8%7.978 =727533¢ 57790 3290401 w3775e34

ot 1000400 427888 152012 B9:755 _ =3429632e  =43883e 9493779 . =515h 64
120000 53423557 78ica13 89732 2771428 21674 560954 626144

iy 1 126470 h5%245%g, 7637.75 BFa927 ~21866100 =248, 571395« «6550e¢43
6 1253:33 06b105¢%. TR17e67 69';25 "3309152’ 6578, "??5{"32’.70 “662“-”77
14¢0a00 73866324 793737 8%.%18 “4 106743 25862 6135400 7034067

160000 8651405 783764 8%:<%06 ~556045%¢ 163070 6694709 ~7436:22
1800400 $6026Bg. _ 75)8.89  B9.505 7055283 290548, 6507588, ~7445+29

2000.00 195264945, 7519.32 89.912 «3512627 4261380 6177350 “]0b63e83

22p0efe 31310%7;. 7519:53 89.927 ~9856051 5559014 ¢ 5521529, -8211e52

Ml 2500.00 1174607ge 7818.68 894947 =1ig152323. 665247 457500¢ 522575
s 260000 124237196 78160e7 B7497F =1192984%. 740132 3388l7g. 3676089
2800400 1273808¢. 7513069 89994 ~12552728» 768324 2024197, «2325044

7) 2993.38 12883377s 751038 90017 =12847733.  74234]¢ S5p5lsse 71397
3000.00 12885864, 7510027 90018 ~12852272¢ 7504530 255613, =657 485

320080, 12864861 750210 90e036 =12813974. 51004 ~939632, 1036036

340000 12676874 7R0%+94 90059 =1249410060 498958+ =23823240 267434

8) 3533.38 12459955, 780438 90:056 =120156%i¢ 364457«  =327731¢e 3690032

) 3560438 123663640 7904438 90057 =13834252. 311223 =-3575002¢ 4p28.61
R i2 750442 90058 =])753867. 288155¢  =3694153. 4166436
3800+00 11813527+ 79805489 90062 <~1078%9187. 273260 48] 1666 543788

40p0.00 1115067g. 750933 90063 ~9597773. =270230¢ ~5669848, 642401

420000 103495465 TRi4.34 90062 =8242007« ~5872%4 ~6225195. 7074234

4400.00 4093640 752Ge21 90«06} -6792692 =903702 -6948l102. 735547

10) 4% :3¢38 92491295, 76821421 90.06) -6546954. -954925. -6451903, 7365¢)3

1) ORBIT INSERTION; INERTIAL ATTIIVDE HOLD AND LOX WPV IN PROGRESS;

2) BEGIN LH2 NPV

31 INITIATE A MANEUVER TO 4L jGN AND MAINTAIN THE S=IVB/CSM ALONG
THE LOCAL HORIZONTAL, NOSE LEAQING, POSITION 1 DOWN;

-
o)

END LH2 NPV

INITIATE A MANEUVER TO ALIGM 2ND MAINTAIN THE S=ivB/CSH NOSE

THREE DEGREES ABOVE THE LOCA. HORIZONTAL, TAIL LEADING,

& POSITION 1 DOaN:
)

i

INITIATE A MANEUVER 70O POsITION THE S=1VB/CSM FOR SEPARATIONS

¥
9) BEGIN INERTIAL ATTLTUDE HoLD!?

10) END LHZ NPVi



TABLE 11=3 (CONT*Y)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGHT TRAJECLTQRY
NOMINAL

____ORBITAL FLJGHT DATA

_ _FLI1GHT ___mw==y EARTH FIXED ====-= w=== EARTH FIXgD POSITION AND VELOCITY VYECTOR COMPONENTS ~we=e
TIME POSiTON VELOCITY PATH ANGLE » Y 2 X oY oz

(SEC) (M) ({M/S) (DEG) (M) (M) (n? (M/S) tM/S) (M/s)
30} 4440.20 @ 920657g.  27521.42  F0e06)  ~6496743e 965299  =6453481e 736578 ~15)%e44 = %i.30
4600.00 835605) 26404 90«06g =53254945¢ =1}197589. -5326847. 7252489 =1375.99 1464408

48p0+00 7201764 753095 90:05¢ =391678%s =]44684p¢ -5867803+ 6772017 =109%g7 310558

500000 5964308 7534423 904056 ~2640101¢ =1620667+ 5095843 5939244 =724¢)8 4578+%6

12) s040+20 5710302 7534066 90055 ~2405454: ~=1656067» ~49p63380 5732082 *638.49 484749
5200.00 4675588 7535.54 90:081 “~1561673s ~173}11085¢ 4052810 4798.53 ~26%462 5803+ %4
i 54 3371878 7334,83 90082  =737133. ~1734862. =2795307. 3910069 23956 @ 6713.9)
56p0400 2155144 7832444 90.029 «208476e =163372% ~1391554. 1852494 773.08 725993

58p0.00 1428628, 752%.01 90011 ~1900¢ =14262450 82457 205+)16 129732 7413+56

60p0.00 1912915 7525.31 89589 =126567s =111773% 194728 -1 444.99 177754 7168437

6200.00 3065800 7522.08 894966 ~574329% ~7204)3¢ 2924087, =301183 218019 6538.%2

13 6293438 36616040 7820087 89+955 -887648 ~509500¢ 3515864, ~36%)e96 2332484 612300
s 52 _7519.86  89.94) ~1320372.  =252886. 4139535, “4415.06  2474,87 = S56).52

6600.00 5637310 7518,87 89,925 ~2324660+ 260658 5129052 5583060 2636482 4289.99

14) 6773438 6711958 7318494 89.913 ~3363600. 72311710 5763373, ~5361+0% 2655.81 300304
6800.00 6872368, 751701 B9.712 -35349228 7917860 58405260 ~6458089 2648022 27%3.77

7000.00 8030242, 78519,85 89.908 ~4585763. 13092683 6236978, “6997064 2499486 1154407

> 7200.00 9091083, 752082 89.912 -6309079» 1781085 6298503, =7173+92 2192436 ~5490+30
“w  _.7%%08.00 10Dd8EAE7, 7821029 BT e924  =7730Q645. 2176203 6023332, ~6960e53 1735061 = =2197.63
760000 10860308 7820.78 89.943 -9077404 2466744 5427909, ~6429445 1150459 =3722.3%

7800.00 115494345, 751910 £9.965 ~10280576+ 462987 4545955, =5551021 466051 =5050.08

8000.00 120822419, 7816435 89989 =11279203» 2649190 3426542 «4393¢15 =279+76 ~60%2+4)

820000 12467322, 7812.97 90+012 =i2p23250. 25165740 2133297, 3016063 <=10496+02 ~6800+78

8400.00 12695285 7509463 9003} =12476064. 2232448 730%31¢ ~1493e47 ~1787427 =713%31

S I eStSene 42753789, _ 7808.04 ?0:039 =1259457Q0. 2007334 “80%05. 594446 =2179415  =7160020
8600+00 12763874 7507 .08 90+045 <~12616078, 1606349 678689 979% =2458.25 =70%2047

8800.00 12672992, 7806+02 90054 =12437701¢ 12566370 ~208pbé6s. 1676+98  =3016464 ~6665+9)

16) 6942438 12512130 7806441 90+058 =12121847. 8049234 =2994565. 2749062 =3324.36 =61492.83
9000+00 124246300 7506486 90059 =11951417¢ 6097360 =334115¢. 164017 =3424.51 =5883435

9200400 12022844 780972 90+06g =113183}120¢ =1010%6+ =4413213 4485.32 =365]+64 -4789.9)

AL 5 5 AL 9 ~10997964%, =248357¢  =46Qp727. 4724981 =3673+42 ~4537460
9400.00 11473780 7814.27 90«06 =10172774. ~837443. =5440323¢ 557454 =3677.01 =3445.05

9600:00 10785717 751991 50.059 “8972426¢ =155774%9¢ «5779333. 637739 =349De54 ~1922+04

9800+00 9969226+ 7825479 90+.058 ~7643639¢ =2219644¢ -6002786¢ 685351 =3094.29 =303.89

. Al) CSM SEPARATION; SLA PANEL JETTISONZ

CSM DOCKING:
BEGIN LH2 NPV

END LH2 NPV

- -
nwe wNn
-~

EXTRACTIONS

BEGIN INERTIAL ATTITUDE HQLOD}

INITIATE o MANEUVER TO POsITION THE VEHICLE FOR DOCKING MODULE

DOCKING MODULE

EXTRACTION;

BT Ll orboea o GRS AL st i i ida i 1

th

~ OF Poog

$bi it ALl b

P
POOR Qua; gy

e




Sl A FLIGHT . _w®=ee EARTH FIXED “====~
TIME POSITION VELOCITY PATH ANGLE X Y
(SEC) (M) (M/S) (DEG) (M) (M)
___18)  9893.38 9547603 . 7528:34 90057 =6998226e ~2497099%e
10000.00 037435, 7830.97 90+057 -625494%1¢ =27824340
10200+00 80066025 7834463 904055 -487588p. =3209637¢
ip4on: 00 5897301 78236439 90052  ~3578328. <=3471382¢
1060020 5727334 763614 90-045 ‘2427731: =35496494.
1080500 45654224 7834412 $0:033 “1482411s =342%4076.
IO IRRIE WL K LT 377382 7530.95 gea»-__. =789558: =2 04806
ii1200:00 i8627755. 7827.27 0978 w1033630 =25994608»
$3400.80 2374584, 782397 8¥e976 283164 1932945
11609.00 28885%4¢ 7521.5% 874753 «492695. =1]36027¢
1180000 3851768 782042 8%:934 =1 000067« “231753¢
12000.00 4978293, 7620047 89. °l$ ;778503 87277%
Gl i Al ety 0 GRS e o TERTAR . . BYeNI1Y . w27R70R%, 1598327 ¢
124004060 72687040 7322046 8%.912 «3976422+ 24368460
12600200 8336911 7823.22 8%9.922 ~5283098. 31748610
b2800.00 9318905 78234066 EP.939 =6642373» 3754425
139p0.00 10395255, 7521470 89:95y =7985222 4139864+
13200.00 10953264 751917 89.982 «9244013. 4304&20-
L o 434g0.00  l1581108as 2515.83 90004 27 4
13600000 120699140 7812431 2?0023 -llzenbbq. 392:477-
13800.00 124130%4» 7509.28 90c038 =11926047. 3388753
14000+00 126061924 7807:75 90048 =12307242» 2653073,
14200400 12646822, 76807:95 90053 <~12389687, 1752937
14400.00 12534627 7510017 70056 =12169617. 734830
PN O S ™Y 1 .1 ___90e054 =13458]198, =347122¢
i4500.00 1186039g 7819454 90+055 =~10881035¢ ~=1433966«
- 15000.00 11307848 7525.34% 90.055 ~9876998. =~2465Q78¢«
1520000 1062167 7830469 90055 -8696422e =3381545¢
15400.00 9812340 7534.79 90.054 «7398693¢ =4129586¢
1563000 8893103 7537.05 90:052 ~6p089295¢ =4663810¢
1580080 78806470 2 - =4950076e
1600000 6794648 7835464 70037 “3467683¢ =4967737¢
1620000 S6710823. 75324+68 90023 =2366Q98. ~=4710984.
1690000 4551337 752%11 90.008 =1467353« ~4189560¢
166p0.00 3526010« 7525.71 89.983 ~816754s =3428183,
16800.00 2780839, 7923013 87.96) «447063s =2405385¢
il 417828 __7521a75 = 89,943 = =376933. =1351482¢
17200.00 3136644 782160 89.925 =610040. =145906¢
17400.00 4067186+ 7822041 89+916  =1134912. 1085960
17600.00 5160349, 7823,63 89.915  ~1925457¢ 22763160
. _18) MY R MAINTAIN THE S-IVB/JU ALONG

THE LOCAL HORIZONTAL, TAIL LEAOING. POSITION 1 DOWN;

TABLE 11=3 (CONT'0L)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fLIGNT TRAJECTORY
NOMINAL
QRBITAL FLIGRT DATA.

emse EARTH FIXgD PUSITiUN ANp VELOCITY VYECTOR COMPONENTS ====

Z
(W!

-5Y955Q00.

-SVwOqu.
5475937,
“47:63240
-38g oé?ﬂo
‘2*477630
“iéﬁ!éﬁﬁ
liibfa
12584592,
2609728
3/!,[‘1-‘.
négp?8ie

5239706

55759:J.
56‘35590
£349378.

48p0i02.
2999602,

2994752

18429724
608628,
..J's.z.
=1834383.
-291g50..
=3814387.
449184
=492298,.
=-5075165.
-4949852)
~4554359

=3918744.

-30805809.
-2090308.
=1004555
114989
1406265
2210075,
3073287,
375)622.
4211%12.

DX
(/3]

675652

697895
76,70
9372’53
J}aq'Zl
412%¢8%
277010
1278c6¢
27679
«| 80855
~3242:74
~46070920
5541027
wg29)1c76
~a7z2e4?
LB8l271
=655%¢}13
-597592

_=509490

-3758.66
-262793
-]]b..ﬂ’
347.)8
1844417
3249856
4490052
550770
6248432
c6744)2
6762469

650903

592595
504331
3906020
2572035
110894
41072
191075
=3316e}3
-4556027

oy
(73]

~284)91}
-2503.01
=174395
=B855e72
11376
i110e13
_2075.81%
298368
3\-0'&
£23%621
56365
4638073
G983 14
§.10+24
3328039
2940033
139170
238455

955086

“2124.77
=3201e77
wh1z24e47
-4837+96
529776
547236
5345027
471647
=-4203.11
323923
~2074+37

=770+94

599.35
1959.88
32330064
434705
5523797
5851027
ol49.71
6112014
$735+71

0z
(Mss)

459038

13240089
Z.‘Jogo
4238049
5371.93
6202082
£486420
50502
655097
$9%49412
Sp2le%2
2836046
2456040
958.74
=573+64
-2056427
=34508:38
~4557.34

_=5442.99

=5020+73
5263006
-6163.58
«5730e87
499353
-3995.44
«2794+06
=145748
-60«84
131789
260+%6

3721438

461625
524072
2565430
5578413
5285.02
4708.57
3886047
286941
171670



ASTP

>
~

TABLE 1i~3 (CONT®D)

NOMINAL

ORBITAL FLIGHT DATA . .

FLIGHT . mEmes EARTH FLIRED To=== wme= EARTH FiZgp POSITEIQN ANp
TIME POSITON VELOCIiTY PATH ANGLE X Y ; z
(SEQ) (M} (M/S1 {DEG) M) (L8] (i

1780000 5292480, 7524063 . B%:922  =2942319B. 3358684, 44337360
18009.00 7401992+ 792461 894936 -43134172 4,.71663 441032%4
18200400 . 8452649, 752382 B9e¢956  =8441458. 4962447 4148702
184004080 94196284 7521460 89+977  =6798i%j.  53V50BEa 36689700
18600400 102843776 7518042 89997 =8135%916+ 5527543 3002704,
1880800 $103L434s 781487 90.019 ~938708457 536389%, 219183566
19000400 i1649470, 7811.78 %0034 ~10488387~  4904%e03e 1284048,
£9200.00 12128794 7509465 500644 11384044, 41714620 331881«
19400000 124462152, 750931 902055 =12028381 3261504 =21129%,
1960000 12644355 7310.%8& 93:053 12388116 ip45pude =1494047,
198g0.00 126723040 7514451 90053 _ ~12444015% 763323 “226950%2
2000000 12544879, 7519251 90053 =12181%15. “5750584%¢ ~2698346s

20200.00 12263071« 752518 _..90:052 =114431lbe  =18972322e  ~3349768s¢

20400430 11830009 7530+63 90:052 =10u52399Fe =3140867 3604035,
2060000 11251027, 7535402 90+052 =9774953: 42086237 =3652873¢
2p8ad.00 1053377g» 7%37,70 90051 ~554847%: =5063108¢ ~349981%.
210pG.00 758828p. 7538437 FOe 047 ~7256608¢ =5451858. =315975%,
21290.00 8727194+ 7537613 98.04g =~5817698: ~593755%¢ ~2057765.
.. 2140000 7666193 75234,43 90 eD2B  =445286%. -~5901B9Se  -202734g.
2160008 6525107 7530496 90011 =3182260¢ 55442740 “1308L49,
21800.00 5330964 7827452 8799} =2071376s =44b19260 =543505.
22000+00 4126807« 752477 87+969 ~$1177713% =3948938s 222300
222p0,00. 3000811, 7523518 8%.949 =547842, =2791410Q- 45575,
22400.00 7183154 7822487 89+932 -215039¢ ~1479824¢ 1599609
_22600.00 2132247, 7523460 89s92} “~197568, ~75738¢ 2121723.
22850,00 2893683 7524489 BY+918 ~4976659 13419475 22149140
23000.00 4008295, 78246410 874923 1131287 267610%e 2754013
23200.00 521974z 75826461 B89.935 ~1978683. 39312617 2632306
23400.09 64230337 7525498 8F7.953 ~3p85784. 49244479 2752588
23650.80 7593438, 7524.08 89974 43664100 5675463 2P246350
2380000 8680244 7%21412 89995 =5755131: 6123578 2174149,
24000400 9569607 7817460 20014 =71806823. 6243112 1721235
24200400 10544492, 7514025 904030  =85596600 6026187, 119855g.
24400.00 11291661, 7511483 90041 ~9850295.  54b3§21¢ ©39271 5
24620490 11897112 751599 90347 ~i(956107. 44541836 77004
248g0:00 12357843, 781210 904650 =11829266. 3546357 =45420%
i 25000.0D_  12660752. 751515, 704050 ~12423518s 2254520 =731663,
2520090 1280281 4. 751977 90+G5g =127066010 8347880 =132557Q¢
2540000 12781124 7525+26. 90:D49 =~126620H43. -5362940 ~162gi85.
2545000 §25949465. 7530+75 90049 =1229623%9. =2p80pYt1s ~1804544.
25500.40 12245844y 753536 904050 =1]608687s =343d1%a0 -15750020
2400080 £1173761a» 7438439 90059 ~10651350¢ ~=H4L77486e =1834Y40.

R 2620000 31078369 78347 90e047 __ =9467037. -549457he  =1694344e
26400.00 102704% 7538461 90042 ~8116934. =6118917+ ~146877Q0¢

{SA=210) LAUNCH VEHICLE OPERATIONAL fuIGHT TRAJECTORY

Vet OCITY
DX
(M/5)

=55608e408

=6301s10
“6716457%
-793039
wsB27629
»5531e29
~5035415
=3883¢20
“2532e24
~1048s%5
493546
201807

3447 .87

470%:49
5737.00
6475476
5885467
©943483
664970
s(10be51
mUSbt]?
3BH4Ze45
2428439

5844033
~711+51
«2277:71
~3733.60
‘5003-4“
~6020:52
730092
-7096959
7097244
5732224
o0 lHeids
~yu9YleZs
~370i59
-2213.88
5030313
j048.39
zbd3heQl
4l3ze0
5400044

37142

7050¢70

VECTUR COMPOHRENTS =owe=

oY
{m/75)

5036450
404703
2824461
142848

‘63-02

-{568284

300586

~5362¢87
«6150e}l
=6607+91
=7 12492
=~6448473
562701
4877564
=3564%e62
"2208.b9
«“533.07
_7990122
257154
4023039
524536
622840
&8L8437
7118e88
6993435
b4Bbe b
562275
4446e51
3026038
1433025

~2444¢52

~1916¢0%
=349 117
~4b84+80
=~6021+55
=683%9+31
7292939
735404
«7018+¢34
-630i»02
=523915
~388%443
-2325402

~4234.54

DZ
{(rssh

q?S.E?
=724:07
~1875¢32
=2895435
~3730+64
413957
4594494

T 4782052

=4606e17
-4182a15
=3540+26
272158
“l??éoo;
-759+72
268435
1249:68
Zl29.38
286174
3409406
3758453
3862.78
375949
3450483
296214
2328.07
159032
7?5007
977
-777-5‘
{46546
=2037.48
=2465.94
=2733+08
-2831:¢54
276427
“2543+77
=2190+%0
~173329
~1203+55
=637016
=73+30
qbZ'qB

. 930445
1308+62



TABLE 11=3 (CONT*D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL pLIGHT TRAJECTORY

[Py
(h/s)

_157%e24

1732468

NOMINAL
e ORBITAL FLIGHY DATA . e~
FLIGHT emmwe EARTH FIXED Tmo== .. weme EGRTH FIXgD PYUSITIGN ANp VelOCITY YECTOR CONPONENTS ===-
TINE POSITiON VELOCITY PATH ANGLE X Y Z GX DY
(SECYL .. .. AM) {u/st {DEG) (M} (M} (M} (M/3) LAY
264600200 9330544 7536218 90031 ~66713497e 64359446 ~1178085e 7341 eF7  =631e24
26600430 8249150 7532.85 90:017  =5205933s =636894]s 844903 7247 ¢94 109958
i%). . 27000.00. 7101006e 782%039 874998  =379741%s ~5379915¢ =492931 6773¢12 2773447

'19) END OF 1V BATTERY LIFETIME.

176762

89




TABLE 1i-4

ASTP (SA~210) LAUNCH VEHICLE OPERATIONAL gLIGHT TRAJECTGRY
NOMINAL
ORBITAL FLIGHT RATa _ .

FLIGHT ALT1IUp: INERTIAL YELOCITY VECTOR AZIMUTH LONGTUpE GEOQCENTRIL GEODETIC
TIME RANGE ANGLE SPACE FIXED EARTH FIXEp tP0S, EAST, DECLINRTION LATITUpE
(SEC) (KM {DES) (DEG) (DEG) {DEG) {DEG) {DEG)
I B ) — 5%3.}8 15843718 180212 .. 530384 51720 . et84673 394576 391765
2) 593,78 158.727 184254 53e414 S1a749 650634 39e601 39.790
R o - 600400 . 158,819 18a879 530699 $2.052 =65,213 3ReB85Y 40e044
3) . 403,38 158.87g 18.910 53856 5262319 ~64,983 39+3591 400181
4. L ... 643498 159475 . 21690 5%0826 54,302 624144 410596 414787
800.00 161.729 320379 644943 63.894 wd9e794 460914 474106
—— 1000.20 1644157 446,087 8fie132 . I9c742 =30s63} Sle085 554273
1200.00 165747 590792 974372 72662 -9:489 51389 51e5764
5) 1264.78 166.058 64423) 102782 1034291 ~2+811) 50610 500799
&) 1283,38 1664129 650508 1049285 104,857 “a542 504312 50501
1400.00 . 1560395, 734493 113036 113992 10e127 47748 474936
1600.00 1664250 87,187 1249869 1264435 264087 %1+054 414244
1800.08 1650445 100874 132883 134973 384548 324415, 320.5%0
2000.060 165.306 1142553 137928 1404186 484530 22640 224777
- oo 220000 165,925 128,224 1400749 1430501 57,029 12242 12e322
2400.00 1654738 141887 141792 1440649 64,795 jessh 1568
2600,00 1874337 155,538 1414222 144023 724470 =5e157 ~9e217
2800.00 169:453 1694156 1384954 141540 d0ea7} ~19e65a -194779
o 12 2993,38 172198 1722282 | 1345813 BV ES< 1 89.771 29322 .m29.486
o 3000.00 172,284 1764854 1342631 1364855 F0.112 -29+540 ~294805
.. 3z0D.80 179683 1630414 127+6G0 129336 1612703 ~38+640 -38.848
3400,00 1764274 149780 1i7.004 118+149 116.4%4 “jbegyd 46,206
8) 3533.38 1760644 14677 107581 108399 128248 “49s494 -49, 684
9} 3580438 1760419 1376469 1640023 104565 133¢083 =509371 ~50¢56Q
3600.00 176+583 1366129 1820417 1022913 135053 *50e477 -50e886
3800400 1754350 1224470 854328 8BS, 544 1562030 =5]615 -5]10802
4000,00 172459} 108,802 692236 664383 17645070 =48e541 -48,752
- 4200.,00 168,612 954125 564762 L4288 -3197.397 “42e290 “424482
4400,00 163,959 B1.438 48,185 Hae 176 ~154.438 =33¢903 ~34aGE)
10) 4433,38 153:164 794152 47 .080 44,9932 -152:559 -32:362 ~324538
1) ORBIT INSERTION; INERVIAL ATTIJUDE HOLD AND LOX NPV [N PROGRESS:
2) BEGIN LKHZ NPV
3) INITIATE A MANEUVER TO AL1GN AND MAINTAIN THE S=IVB/CSM ALONG
THE LOCAL HORIZONTAL, NOSg LEADING, POSITION I DOwN: )
4) END LOX NBYE. . .. . . . ORIGINAL
5) END LN2 NpVi : OF p + PAGR
5) INITIATE A MANEUVER 70O AL31GN AND MAINTAIN THE S-JVB/CSH NQSE CXHQ QU, -Ef

7) INITIATE A WANEUVER TO POSITION THE S-1VB/CSM FOR SEPARATIONS

o..8) BEGIN LH2 NPVi S S —
9) BEGIN JINERTIAL ATYITUDE HolDi
10) END LH2 NPV -

THREE DEGREES ABOVE THE LoCAL HORIZONTAL, TALL LEADING,
POSITION 1 QUWN

o vt et R S



TABLE 11=4 (CONT'D}
_ASTP (SA=2!0) LAUNCH VEHICLE OPERATIONAL pFLIGHT TRAJECTORY
NOMINAL
ORRITAL FLIGHY DATA

FLIGHT abTiTUpgE INERTIAL VELOCITY VECTOR AZIWUTH LONGTUpE GEOCERTRIC GEUDETIC
TINE RANGE ANGLE SPACE FIXED EAKTH FIXEp (POS« EAST) DECLINATION LATITUDE
{5EC) (kM (DEG) {DEG) 1DEG) (DEG] {DEG) {DEG}
A1 sug .20 163801 78688 HheBAG A4e76) . _ . m152.184  _ =32:0848 . =38e217
2600,9C 129015 &Te74%1% 420715 400284 ~1494,140 =248 256 -%4:403
— - .. 4enp.@B 0 31BBe37} . 5HeDAT 37871 364858 =135sf13 =15+9n°9 =330099
5ag0.90 1520482 42325 38,263 35¢423 =127 0545 =3:216 ~3e238
Y8y . BRMB.RB  1BLad23 37.548 384399 354253 =1 2440008 =jeg4? <1056
5200,00 1810569 260811 38.58%2 35,782 =3 194863 7Te585 7:408
— BEn0.Rn 152,845 1291} 46¢ 56014 879289 =p¥te734  18e35% 0 18376
55600,00 153,834 1a439 484625 422350 =102,464 280328¢9 2B+450
2800.00 156842 149544 Ble266 49469 -P1s168 374526 37e712
6000,00 159.268 282350 6l e404 50182 <T64770 45491 454383
; . e200,80 1614746 42066 75¢578 75.001 «584,578 5ge283 504472
13} $293,38 162,660 48,470 834344 83.5682 =484980 S1e458 Sleoké
400,00 163,464 B5.78) 92 4 ] 926596 . =37.858. 51719 . 51906
66496,00 164.251 674491 109.038 109.813 -174278 49s107 49.2%7
14) . 773,38 164,234 81,371 120.522 121847 24280 44086 34,279
5800,00 164+186 83195 122.610 133414 -e239 43+ § 40 430332
7000.00 163.:58p F64892 i31.g08 132496} 13,108 34939 35q140
- 7200,00 162.884 110582 136,787 1394179 234674 259409 £54559
O e 1HO0L00 . 162,567 124.284 1400164 1424858 ... 32498 __ 15137 ... 15e235
7600,00 162:5%4 137939 1415668 144511 409402 4e498 4529
76800.00 C46%4327 . 1514406 141538 A49369 . i8.0448 -64237 ~6e279
8000.00 166,466 165256 139756 192414 56,046 =} 460828 =16093%
8200.,00 169.868 1784529 136043 138.377 654074 -260995 =274+15¢0
8400,00 171611 1674337 127826 131705 75584 =360339 «364523
R £ 3 B B513. 38 172.802 . i57.607 1244876 1260446 . 83.400 _ _  =Y4legy8  =91.238
8600,90 173.511 1534696 120.270 121+585 89,819 449238 -44e43;
88pp.00 174253 1404037 1064719 1074396 107.3%3 “49e747 =49.¢935
16) 8942,38 173.884 130309 94,991 95.188 1214904 =519593 -512780
7000,00 173.507 1264371 90003 90+003 128401« ~5}e745 ~51.952
9200.00 1713207 1126697 734279 724403 148. 440 ~49.744 ~49,93%
e AT 9240420 1T7D.572 109947 704236 694427 1524479 =48e885 .=4%.075
409,03 1674580 99.014 597312 - 564399 1664237 “448228 44,420
7600,00 163014 85.322 50+145 468.270 =179.905 ~360207 =364490
9800.00 158,465 71620 43925 4)1e596 -168.973 “26+930 -27epls
31} CSM SEPARATIUNG Sc4 PANEL JETIISON; .
L&} CSM DOCKING]
13) BEGIN LH2 NPV . _ S
14) END LHZ NpV}
15) INITIATE A MANEUYER TO POgI1TION THE VYEHICLE FOR DOCKING MODULE
EXTRAGTIONS
—db) BEGIN INERYIAL ATTITUQOE HolDi . . e S . . e

17) DOCKING MODULE EXTRAGCTION;



e U AsLe Tioe (ConTen)
ASTP (SA=210) LAUNCH VEHIGCLE OPERATIONAL gLIGHT TRAVECTOQRY

] NOMINAL
R - 0irBYITAL. FLIGHY DATA . _ . e e e e
FLlaHT ALTIIUDE INERTIAL__ . YELGCITY VECTOR AZINMUTH LONGITHyE . GEOCENTRIC = GEOPETIC
TIME RANGE ANGLE SPACE FIXED EARTH FIXEp {PO3+« EAST) DECLINATION LAT1TUDE
e .. {SEC) . AKMY.__ . . _thEG} _ {DEG}). . . ... . iBEGY . {DEG} . (DE@) . (DEG!
18) 9893,38 315b.429 650220 4199223 3%e426 =164+570 =22+239 =220374
1000000 154,331 57.910 400217 37+567 -159.922 160723 -156+830
— L 10200.00_ . - 1519328 . 44193 . 238,449 35:628 =151.878 =6e08Y. =6:130
10400.00 14%8)5 304470 38,384 35.514 -144.220 49689 4,721
e L DA00L0G. 3M%.%04 . 14.750 . 39,888 374210, =136.270 15+345 | 150464
ig8po.00 151 ¢384 3¢i131 43,327 40.953 -127+380 25e46} Z5.812
11000,06 153.802 162786 49,200 470246 ~3lb.714 35194 352375
11200.,00 1564572 244497 594338 969948 =1030239 43¢363 434556
e 4140000 . 15%e3d0 380222 71456 700783 . =B6,039 49251 49,442
11600,00 1604958 5)e%46 87954 87955 =854571] 51737 S1e924
11800.00. . . 361,879 .. . 65:685 104,964 . . 105.56% =44,687 50e164 . 500353
i2000.,00 161900 770379 ’ 118,998 120.242 w264632 $4¢970 454163
12200.00 1614287 93,0087 1284955 13008312 «124374 . 37e251  37eH436
i24p00.00 160471 106.788 135534 137.822 ~le176 279996 284156
12600,00 15%9.94p oL l2p.482 139478 1424105 8.022 17869 17982
12800.00 1600302 1344169 141438 144e255 1641904 74250 74339
13000,00 161,182 147849 1414726 1444572 234764 =345} 32474
13200.00 163051 161520 1400387 1930103 31618 “l4e]10 -14202
B . _..13400,.00 1654723 1750383 3 37e235_ . 1390645 A40.310 _m24e425 _ =24+570
= . 13400,00 168,405 173077 133e7)3 133717 50648 =34e036 =344215
Q g 13800.00 1700814 157429 1232098 _ _ 1243565 634635 “42+390. =42458)
= A 14000.00 1714798 1430761 1104577 111422 80e234 ~484623 -4B8c814
g Q2 14200.00 1714561 1300087 940443 Yooy B 106291 ~510629 ~51,816
5352 154060.00 169765 116407 770347 Tea842 121.283 =500 4634 50822
_ .hwgg¢E; _i4600.00_ 1864552 102.719 4624790 51634 13%.828 ~45+90% ~454101
- 1420000 162345 89,023 52.230 53,490 1540600 =38e455 ~3B8eb83
%rd 15000.00 1577638 754317 454240 43,015 146,180 -29e414 ~294579
= 15200.08 1534515 61603 4044958 38.577 175023 «19¢370 -19¢490
g; ) 15400,00 150229 47 «8BQ0 38.7234 3L+ 943 “~17&8e1bY ~Bs810 ~4eBOY
;a?g 15600.00 14643587 340152 384219 354377 I ELEL LT 1¢959 10973
+2 4 15800.80 148,073 20,421 39333 362603 -3%0se23 ize689 12e772
15000.00 149,239 o707 42255 39792 =19celid 7 23cjilo £3e254
162004€0 151,458 7187 B 474448 450393 =141.907 32+890 33.065
16400.00 §154, pé5 204523 5544674 544145 129,235 L YA 414670
ls600.00 155,743 34555 67772 66+856 -113.209 4d+347 48239
14800.00 158,753 484287 8§3.4649 B32399 ~¥3,177 SEET L S1ea73
) 17000.00 159840 624014 100884 1614315 ~72.034 590934 b1e122 )
17200,00 15%.988 75.736 1154865 116+952 -53.068 %62552 Hhe 744
17400,.00 159.412 894453 1264857 12845239 «37.88¢ 39+385 39544
> 17600.00 158.518 103163 134,378 1344358 «264020 30e 4905 300573

_.18) INITIATE A MANEUVER TO AL16N AND MAINTAIN THE S=iVBsJU ALONG e o , o I
THE ALOCAL HORIZONTAL, TAlL LEADING, POSITION 1 DOWN;




TABLE 1]~4 (CUNT*D)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGHT TRAJECTORY

NOMINAL
ORBITAL FLIGHY BATA__ L e
_FLIGHT ALTITURE INERTIAL VELOCITY VECTOR AZIMUTH LoNGLTUDE GEUOCERTRIC GEODET ¢
R TIME RANGE ANGLE  SPACE FIXED EARTH FIXKEp  (P03e EAST)  DECLINATION LATITUDE
. LSEC) {KM} {DEG) (DEG) {UEG} fCEG) {DEG) {PEG)
1728010, 30 tR70296 1160857 i28a704 141285 wlsentniy 20454 ZQs87¢
13000.00 1576691 130564 1434315 143,898 =8o1lo Tegul 10007
18200,98 §58.4283 194e2%5 . 141.802 1440657 = s 405 ce 787 R YAL
12400.88 16B.214 157739 1480874 1430437 Fo247 =L jou7? aileb?g
N 18600.A0 1620588 17).609 1380158 14g.701 15772 *2ic931 m22¢085
18500490 185367 1740654 1336320 13544} 25:425 =31:763 «3129368
100084 167.%66 140999 128549 1279556 7067 L THDe497 ~HBs0657
19200.,80 16%.282 14874323 PiAenz2l 115024 53;53¢ “#47+3ED =T 6543
e .. 394n0.00. 187.448 133.6%) 985414 96955 72.89% =51e2483 251:436
19600.00 168.116 119:985 610393 81053 240009 =5]1e249 510437
_L98on.RD. 165428 106261 650974 , 64,972 1134384 =470 350 474584}
20000.00 163337 72559 S54¢433 52827 129073 “4Qe8a} =~4D2872
20200.80 156,856 786849 460654 .44 537 141337 =310723 =3148%4
20400.00 152,528 55130 4].786 39.279 155210 -2}+859 =21e992
2060000 149.8123 514403 39506 36e382 1594657 ~311+388 ~11etd3
20800.00 146.818 I7.669 384195 354352 167434 v b4} -5 &45
21000.00 136418} . 23.93p0 38e911 36141 175417% 10+125 10191
21200.00 147.036 10193 413469 384830 ~1784479 204655 20782
— 231400,00 149039 3599 454960 43¢796  _=1664797 300630 306799
~ 2i600.00 1514683 l‘&q3i7 53380 51717 =154.829 3F0549 39.758
g 21800.00 15494278 3rw058 644503 6304235 =1394514 460718 464910
22000,.00 15647383 442797 79604 794193 -{206426 53008 516196
22200,00 157.6)8 584533 564863 979333 =~99:.257 510438 51462%
224p0,00 157+588 72264 1124646 1134581 «7945}16 470892 48+083
_ - 22600,00 . 157359 . B5.989 C124.68}2 1264160 532419 41255 41e446
22800400 155404 99,708 32730 1344801 ~50:853 320636 32ek1})
23000,00 155.508 113422 137843 140.321 ~40.79% 22e858 22994
23200.00 155.146 1274129 140711 1434453 =32259 12444 12+526
£3400,03 155,650 j4eB831 j41.786 194+636 ~2H 4484 1+738 1750
23500.900 157.125 154527 141241 14949037 2146477} -9e004 -%2:063
- o 23800,480 187408 168.216 138699} 1491573 “8e559 "19+5234 ~19e455
24000,.00 162.099 178.049 1344482 136¢904 890 =29e548 29744
24200.00 _1640439 1644394 127+4640 1296395 12e48%9 =38¢401 =38.789
24490,00 166,439 150708 117+p58 1184207 27.2%6 ~45+984 ~464176
24600,00 187010 137018 102454 102951 454847 ~50¢669 -50+858
248070 .00 166076 123323 852331 650147 646909 -51*614 =-H1+801
. - 25000402 163.438 109.623 69¢208 684355 Bbe965 ~48455] -48a79
25200.090 159984 954915 564722 554248 1034546 “420259 =42e45]
2540Q,00 1554644 824200 48,446 464137 116518 -33+848 ~344026
254600.00 1514295 680475 42,684 404255 1264851 -244180 -244324
254800400 147 4608 544743 39551 36842 1356554 =13+809 =13+BY4
26000,00 145,135 41.003 384259 35¢423 143.42¢% =3.096 ~3elils
e e i 26200.00 148372 27.258 382005 ... 35805  1S1e132  7+892  __ Fe7%3
26400.00 144.725 134510 40645 38.040 159+283 18¢3g05 18e420




1 y
‘ TABLE §1=4 {CONTtD)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL ¢LIGHT TRAJECTORY
NOMINAL
ORBITAL_ FLIGHI DATA e e e R S
— o FLIGHT. . _aALYITUDE . ___INERTIAL YELQCITY VECYOR AZIMUTH LONGITULE GEUCENTRIC GEOpPETIC
TIME RANGE ARNGLE SPACE FIXED EARTH FIXEp (P0Se EAST) DECLINATION LATITUDE
i ASEC). . L AKM) . _(DES) _ __ {DEG) (DEG) . {DEG! (PEG) . (DEG)
26460000 146+803 370 44.70%4 424445 168¢59) .. . 2Besw4 286605 -
: 26800.00 149.003 13999 Sle413 49,5628 179954 370675 37862
39y ... .27000.00 1514625 27748 61e639 60443} =165,559 45315 454508
"~ 19) END OF 1u BATTERY LIFETIMg, S )
— ~ ——— - - - v mee o W —————
w
o - ) t




TABLE 11=5
ASTP (SA=R218) LAUNCH VERICLE OPERATIONAL fFlL1GHT TRAJECTORY
NOMINAL
QRBITAL FLIGHT BATA _ . . . . e b+ S+ e o e s e . e e 8 e e et -

FLIGHT. ... . CYEHFCLE ATTITHRE ANGLE. . VEHICLE ATTITUDE RgIE RELATIVE YEHICLE ATTLITUDE
Y IHE gTCH YAl Robly PITCH A% ROLL PITCH YAl ROLYL
S {SECY vguéuL,V_A,hiuﬁﬁlw (REG) {PEG/S) {DEG/Sy  ¢pEG/S) {peg? (UEG) {DEG)
13 B33eys =2 . ThT =bheldbh 2293 _ Y oY 1s} +paf .. %D00 . ___BeiB) _ =Hek¥n . ~sT1b

2) 593,78 "‘991757 “be36b e Z%3 [Xske1s] ,naﬁ LRI Belzd -4e&?0 -y F18
R 40000 =29.767 =hedbt _..22%3 =adn 2008 £3: 111 BN 82649 ~42590 ~s%18
3 4ple28 =RG,VET nbc3bé 293 +200 c 0G0 *GON 2881 =859 »:918
LY A43.98 . . =111.837 . . =1.881L 8B40 Y1l 1000 3:1:1:% cORg 000 ~: 000
agt.00 m}Z20247 -1:990 YA =069 =5 300 -:0g2 21100 2000 =000

108l nn =135.272 =2:.027 =e 006 2s069 2108 _me8n2 2006 2090 2800 .
120000 =14 .bY3 =1a748 o ti8y *.069 <00l ~002 + 000 00D »008
B).. 12564.78 . .mlB5H.i35 “1.8%8 . _me&33 <000 «000 <000 2508, + 000 « 900
6} 1283,38 ~i{55,410 =1,88] =c478 -:069 +001 -<002 <000 +000 «000
_1400.80° 2 ~12g.425 1767 ~58.,784 2300 =.001 =+500 423988 . . 30826 . ~5%4503
1600.90 ~60e425 1+399 ~158.984 2300 -«002 -2589 Jl1ée717 1¢715 ~140.,889

180800 ceem1 32792 LeDlY. . =1784319 e ..m2068 _=a002 ____e00l_ 177e00G . _=eDQa  =180.000
2000.9g -27.469 2576 ~178B+129 =e068 -e002 2001 177.000 =000 ~180.0800
22p0.040 =41.137 a1l =178.+D48 . =068 =002 +000 177000 =«Dlg ~180.000
~ 2400.00 ~54,798 -e358 =178,.,078 =068 ~+002 -+0gD 177000 000 180.000
b 26ab.00 ~bas 456 -,800 “178.21s =e068 -s002 =e001 177000 «30g =180.800
2800.00 =82.112 -lel92 =178445% ~e0b8 ~+002 -+001 177000 1000 -180.000

7) . 2993438 ~Pge316 =1a503  =17Be766  __=e048 __ =eQOl _ ~e0Q2 . 177e800__ 00 _=180.000
30G0.00 974302 -:335 178.9085 -+300 +053 -2 452 175492 1s210 176,903
3200e00 . . =157.302 .. #4137 . }78e07: . =s300 _. .+002 «0go . 129126 1905 178e8p¢
3400.00 1424698 «558 1784167 ~+300 002 001 B24772 + 820 ~17%,935
8) 3533.38 lng.807 2834 . 178.289 +008 +000 *000. S8.+000 =+000 = 180,000
?) 3580438 1050597 926 1784342 =-e068 Q02 *Qp1} 58000 =+000 1800000

e 3600,080. . . . 108.5%2 . . .926 1784342 = . +000 _ +000 +000 59340 . 00p 179,798
3800.00 1054597 926 1784342 +000 <000 «0Q0 73005 +009 179780
4000+00 1054597 +726 178.342 +000 +000 *0pC 864676 +013 179.%%0
4200.00 1054597 926 1784342 «000 «000 * 000 100357 2012 1794941
442%,0n 1054597 0926 1784342 +009 +000 *0p0 114040 «007 1794926
16) 4433438 1654597 926 1784342 <006 «000 *0p0 116332 1006 179924

1) ORBIT INSERYION; INERTIAL ATTIZUDE HOLD AND LOX NPV IN PROGRESS;
2) BEGIN LHZ NPV}
3) INITIATE A MANEUVER 7O ALIGN AND MAINTAIN THE S=IVB/CSH ALONG
THE LOCAL HORIZONTA;, NOSE LEADING, POSITION 1| DOWN;
4)._END LOX NpVi . B . .
5) END LHZ NPV;
&) INITIATE A MANEUVER 70 ALIGN AND MAINTAIN THE S~-IVB/CSM NgSE . .
THREE DEGREES ABOVE THE LoCAL HWORIZONTAL, TAIL LEADING,
POSITION } ©OwN;
7) INITIATE A MANEUYER TU POSITION THE S=1VB/CSH FOR SEPARATION;
8) BEGIN LH2 NPV ) B

9) BEGIN INERTIAL ATTITUDE HoLDi
10) END LH2 NpV:i



TAGBLE 11=5 (CONTD}

 ASTP (SA=210) LAUNCH YEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL

ORBITAL FLIGHT DATA

FLIGHT VEHICRLE ATTITUDE ANGLE VEHICLE ATTYITyYDE BavE RELATJVE VEHICLE ATYVITUDE

TIME p1TCH YaM ROL{, PITCH YAW ROLL PITCH YaW ROLL

T .. .USECh.._.. . _(PEG)____ _(DEG) _ _{DEG) _ _ (DEG€/S} _ (DEG/3) (DEG/S} . YDEE} _  (RE®)  _(pE@®)
i1 444020 105597 2926 178+342 000 2000 Qs 116799 0006 . 179.%23

: 460000 1n5.597 +926 1784242 * 500 «000 *0gQU 1270746 + 001} 17949315

ST 4802s00 105597 L e%26 1784342 000 «080 . +000 141454 ~+005 1794909

s 5800¢00 1054597 926 1780342 <G00 B e ] ] * 500 15501748 =+009 1799g6

Lood2y o . . s040s2a . 10se597  «9286 . 178342 e00D 2008 *age 157929 _ =009 179.%6

! 5200.00 1654597 926 1784342 +000 +000 *000 1684894 ».008 17%9.%07

540840 105,597 2926 1784342 =000 190l 3004 =~1770378 o002 _ 175%4%07

5600:00 1054597 0924 1784342 sQ0o 2000 +0g0 “163e648 009 179.905

. _.8800«00 .. 1086597 - 2926  17Bs342 3:1+:3 «0G0 *Q00 “14%9.918 022 179.900

«000«00 1n5¢9297 + 526 178342 <000 «000 «0950 =1340189 «Q35 179.889

- e 6200200 ... . 105.8%2. . .924 .. 1784342 =400 B8 . . o0nf. 1220465 +048 179874

L) 629358 1054577 s 926 1784342 1000 «+800 2900 =1162058 £082 1794866

{ £450.60 105,597 2724 1780382 £000 080 e0QR  ~i98.746 <057 179856

] 540000 1854597 W926 . 178:342 <000 +000 «0a0 ~95.032 061 179.836

Lo M8 773438 . 103.597. L2284 178.342 =080 . .000 <20oC ~834 149 <08 1794819

/ 6800+00 1054597 926 178.342 +000 «0G0 sOEQ -61e326 «0bp 17¢:817

| 7¢00.00 1054597 o928 1764342 +000 +000 s0ed =67e626 +056 179801

S 7200.00 105+597 926 1784342 e Q00 <000 31 wb3e 934 +050 179790

; 740800 105,597 2926 1780342 e .2BGG w000 000 =40e248 2043 179.782

i 7600.00 105597 1926 1780342 « CDO 2050 0o «2b0549 « 040 179.780

- 780000 . ... iB5.5%7 . .92¢ 178:342 <0p0 +000 =080 ~12e89& 040 1794780

| 8Gat+00 1050597 1926 1780342 +000 «608 *Q00 $773 +04s 1794781

L. 820000 1054897 . «92&.  _ 178Be342 +000 oBGE 000 j4+438 +058 179779

& 84a00.00 105.897 £926 1784342 ~008 o363 +0g6 23e102 +068 179774
RO - BO 851318 inss 887 . .926. . 1782342 .. 080 010G 2050 35848 «076  179.769

BEGRDO 794512 1232 ~17848%¢ =ed00 “s3G 1 3713 15785 =+15p 1774987

8en0.80 ReefiR . . 2928 . "178:854 5300 2032 G =30+538 =534 ~177,385

16) 942,38 18,988 681 =178.529 e 068 5002 004 «57 430 ~ep0g  ~180.000

9Q00.00 =13.988 681 *178.529 +0Q0 +0Q0 * Q00 SEERLTE +003  ~179.995

920000 “[g«748 2661 1784529 (100 2 0G0 050 anle7BY °017 179980

%) 9248.20 100988 0681 “i784529 2000 =008 080 . _._m3Ye03% sfi2g  ~17%.977

9400.00 ~lgs788 e 681 ~${7B.529% +000 2000 000 ~ZHa097? 032 2179769

e ....9480a0n . ~1pa988 248l . *178e529 v «00Q . e0O0 +005 =540 «048 -179.962

580005 ~igc 788 2481,  “178.529 «000 320 sQ00 =708 2062  =179+%61

b b1 CSH. SEFARATION: SLA PANEL JETTISON: e e e C e

i
i
3
}

[V L3F I 2 N

)
H
]
]

L2

C3H DOCKING}
BEGIN LH2 NPV}

END_LHZ NPV

INITIATE a MANEUVER TO POSITION THE VeHICLE FOR DOCKING HODULE , ORIGINAL PAGE IS

EXTRACTIONS

BEGIN INERTIAL ATTITUDE HoLDPi

OF POOR QUALITY|

171

DOCKING MODULE EXTRACTION;



© TABLE 11=5 (CONT®D)
ASTP (SA~210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
i ORBITAL _FLIGHY DAYA . . e e
e e e FLAGHT 0. . VEHICLE ATTITUDE ANGLE - , YEHICLE ATTITupE RaTE RELATIVE VEHICLE ATTLITUDE
TINE pITCK YAY ROLL PITCH YAW ROLL PITCH YAV ROLL
(SECY {DES) {DEG) (DEG). _{DEG/S) (DEG/S) {DES/S) {GEG) {BEG) (DEG)
18) PEPI238 =15.788 o581 =178+529 2000 « 060 ..2gpn. .. 56%% sqb7 ~179.%61 .
1g0ads0n £2797 -2272 178.467 306 2002 -+ 000 44.972 =547 1774575
e ADAUGeAD. 72:9%7. 2185, 178:447 ; « 300 002 *+0GQ 118714 ~1e308 179-10z2
In4G9%00 1200549 R70 178.517 ~s06% 002 o 0g1 180.000 =005 18G.000
e e AntBRena . __ . 105a.84n. . . _280%  178e67p . =efl8?. 002 . eagl 1800300 =1 000 t8n,000
1G8cd.an Fae106 1-588 178,8%g =048 2001 200} 180000 =o 300 15p.000
11000200 79235% 14305 1795185 “u0bF oGl 502 180000 =000 _ 180.000
1120000 bge631 R L L 179518 ~eQ69 000 13:]:¥3 180000 =a000 180,000
. 314800200 e B3 0895 . £1.499 = 179e872 L. =e069 +000 a(}n2 180.008 =«000 {80000
11600.0g 3a.164 1e466  =179.77% =069 -+«000 «gg2 {80000 ~.00g ~180.000
i - l1800e00... . .. 242438 1350 =17%432 . _  =sG%% =001 _eG@2. . 180.000 =«000  ~180.000
12060.00 1ne72p 14157 =1792131 =069 111 004 180.000 ~¢000 -180.,000
1220800 =22969 2901 *178.832 =s06? =200} £001 180000 =000 lag.000
12400.80 =160689 +597 ~178.703 ~+068 002 *0901 =180000 -«000 1804000
e .. . 126D8spp “3g:381 2263 T1784600 A =e048  __ =e002 *000. . 180.000 =000 ~-lgo.Co00
‘ 12800400 “4y o067 -s081 ~1784578 =:068 -s002 ~+000 -180000 <000 -180.000
1300000 wB7eTHE . =a41&  *178.4638 . =e0é8 -+002  =+0D00 -180+000 <000 -l80.000
1320000 -71:422 ~a722 =178e775 =168 -+001! =+001 -180.000 200 ~180.000
1346000 ~85.0%6 -. 983  *178.979 =068 =001 ~-20p} =180+000 +00g__ =180.000
3 13600400 “98.770 =1.184  ~17%+239 =eDé8 =e00} ~+001 =180+000 +000  =-l8o.000
13800,00 . =112s445  =143}4. . 179539 . _=e068___=e000 = +e0g2  ~180.000 +000  ~l80.000
14000.00 ~1264122 «1.,367  =17%.8¢g ~e0b8 =+000 -s002 «180+000 +000 -180.000
1420000 =139.802  ~i,34) = 179.813 .. me068 +000 ~*002 -180.000 +000 lso.000
14400+00 ~153.488 14239 1795058 ~-e068 «001 =2001 ~=180+000 +00Q iso.000
S 1440000 =167.179 =1.087  179.228 __me068 00! _ =001 =-180.000 _ +00g _180.000
146800400 179.024 ~e 837 17%9.00¢0 069 +g0l =001 180000 + 000 180,000
o is0p0eom. . 165,809 =.561 1784832 -eD69 «00! -*001 180000 +900 is0,000
15200400 151,706 -,258 1784733 -e69 002 -+000 180.000 «000 1804000
t5400.0n . . 137.986 056 784709 o069 «002 *+0G0 180.G00 =000 1804000
15600 «Q0 124,258 363 178.7¢60 =006 001l +000 180+.000 ~s 000 180,000
15800.00 110,524 0643 178488) =e069 «09! +001 _____180.000 ___ -.000  l8o.00g
16023400 4,786 W883 1794065 -e069 «00l *001 160.000 ~-e000 lsve0oc
16200+00 . 83.044 14067 179300, = =069 . +00l «001 180000 -+000 180,000
16400600 69302 14187 179572 -eGb9 «000 *001 160600 -«000 i8p.000
T 460000 . .55986) . 19236  179.86% =s069 ... 000 *001i 180+000 =000 l80.000
5 16800.00 414825 14213 =179.84) -e069 =+000 +001 180000 -.000 -180.000
. 120680000 28,093 lel2).  T179s560 . __ .. =069 =en0l = e0pQl 180030 --000 ~180.000
17295:00 14368 965 ~179309 Ti0es ~e00! «001 180,000 =.000 -18p+000
. 17400.00 . . . . e851. . .756  =179.102 . =e069 _ =s001 *001 1804000 -.000 -180,000
17600400 ~13.058 +507 ~178495} -s069 -.001 «001 ~180.000 -+0G0 -l804.000
18) JNITIATE A MANEUVER 7O ALIGN AND MAINTAIN THE S=IVB,/]U ALONG , S

THE LOCAL HORIZONTAL, TAIL LEAQING, POSITION 1| DOWN;



TABLE 115 (CGNTD)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fLIGHT TRAJECTQRY
NOMINAL

ORBITAL FLIGHY DATA . __

FLIGHT YEHICLE ATTITUDE ANGLE VEHIGLE ATTITyvE KATE RELATIVE
TiME FITCH YAW ROLL PLTCH YAW ROLL PITCH
ASBEC) _(DEG) .. {DEG) {DEG) {(DEG/S) (DEG/S, {DEG/S) {DEG)
-7 - 0@l + 00 180.000. ..
17280009 =22 T} . 232 178842 . 2 N48 206G
1800000 =40+456 -,0%0 =178.:84¢g =+ (&8 =eg0l «»000 -120.030
18200+00 =~54e146 =~e326  ~178.88¢ =68 ~sn0l "UQ? '1“3'333
- . 18200 54196 - . - - : . oo
574832 -4577 ~178.799¢4 1068 00 -
ig:gg;gg_‘” mv-SI:SJS,w ~97%3 . mi7%.158 3068 =+00}% =-+001 180000
ST 18800400 -95.196 - 956 ~1770368 -.068 =s00} -+001 -180.000
12000006 «105:878 =1.083  Ti7%s6ip =058 =+ 00O¢ =+00} Jéo'ooo
> . - - - 3 _.Qo‘ -l .
2 12724561 «1,107 ~179:871 e 068 «00 -18
:3«38:32. -l3§:247 1,086 179864 ~e(48 «G00 -+001 120.002
1924600400 ~ll49.737 ~1.,003 17%.615 ~s068 -o&i =00} :xgg~ggo
198001060 =163e532 e 864 172039} =s0h8 Y511} >¢0Q1 180
' 20000+00 ~177.334 -677  179.206 -e069 201 o001 -1884000
20260400 14p.956 =454 1792070 =069 -noldﬂuu,-ﬁsgnémthw,fasedgawwwu
4 155,238 ~,209 178:9%0 -e3869 «C0 <o g *
gghgg;gg, 5571513 :nﬂﬁ 178497} -s069 00l <000 xes-ocg
26808.00 127,780 «290 i;:'?éé --gz; .ggi :gg? igg:ggo
21000.00 1142041 514 79« - +00! 80
ZIZnQ:Qn 1000297 2 704 179258 ~eD09 .coi 200G xgﬁ:ggg
21400.00 Bse551 LB50 17%e4%2 . . _me(6S. ,dlngb,p 925& . V”fas'auﬁrw'
- - ? 5 GO +0Q *
21400 72,883 s 943 179658 s06
N 2iagofggv 59:053 e 8979 179489 ~e069 2000 =001 xicaggg
22000400 454315 +958  ~17%:874 ~e0&9 =000 s0p! xagagag
2220000 . 314577 2881 ~17%.658 =069 ~euaid Qg1 lao'oso
2240%.00 17645 «754  ~17%:458 ~a 069 =ongi *9g1 lao:agﬁ
2260000 4,120 ¢S85 71794297 mepEY ~endl *0g! 1 300
o 22800.00 “5¢599 2386 =179+18p o049 -+00i 050 =189+000
23C00.0n0 =23.31} 2169 ~17Felin ~s049 ~e 001 000 :
23200+00 ~37.017 -.054 =179.100 =206 =001 ~-009 :1:3«233
~23Hetace -5p.718 - 269 ~17%.13¢9 -2068 ~af301} -t GG f N o
23600.00 &y dlY ~o4463 -17%9:227 =048 'QQQ: -:g?i migg:ggﬁ
) 23800400 782307 o827 "1794358 =088 .o} -+B0 Gat
24000.00 =91.797 =e750 71794523 st0os - m:ggi pigg:cgé
24200.00 ~105s 487 -s827 “179.713 =068 ~<00G =+ 30 _}goenag
‘ 2445000 “1194177 ~e854  =i79¢915 ~.068 -.000 -+001 -180.030
24600.00 ~132.869 ~4830 179,883 ~s048 «080 - f, Sobas
AEE Ut B 130t B TR - S TR
-y d 795 - .
25000.00 ~lbp.287 1644 X Tioot 150,000
. -l o7y - Y 1752387 -e 049 » 00
é?ﬁggigg §;§:3;G v-:319 179289 L3 «00l <000 xas-ogo
2560000 i55.587 ~.128 179.23¢ -e(49 «o0i ~+000 igg:ggg
2580000 144,858 N 175226 -+069 +00 oG x g
25000.00 1314317 +250 1794265 -.0t? .uoi :gag 1332383
2620800 . 417:372 w416 . 3794387 . we08F . .00} _+000. 80-.00¢
T T T L T 1036623 V554 179 e 464 -e69 .001 «001 180+000

24400,.00

_.=s000

VEHICLE A

YAl
{DEGQ)

=000

« 000
«000
+300
«000
«000
«000 _
«00p
«00p
+ 000D
_eB00
+ 000
2000
+ 000
=-+00¢0
=000
-+ 000

=+000

_-=eQ00.

=-+000
=000
=+0G0

«00Q
=+000

=+040
-s000
«000
L00
+ 000
<000
«GQ0
» 000
v 000
»000
000
«GOQ
+ 000
<000
«000
=2000
~+000
.r«000
=«000

TTITUDE

ROLL
(DEG)

-180.0G4G0. _.
-l8g0+000
-180+000
=180+000
’!50.000
-180,000
=1680.000
180,000
160.000
180,000
180,000
180,000
180,000
180.000
130,000
180.000
150.000
i80.000
.180.000
180.000
lage.0c0
=180.,000
180.000
~180,000
-igg,000
$80.000
-lED.gQQ
18p.000
180,000
-180.000
-1801000
-180-000
"} 80.000
~180.000
180-900
180.000
lgg«000
+u0sCC3
1&0.000k
180.000
150,000
180000
10,000
188,000



R — i R TABLE 11=8 (CONT®Q)
P ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGHT TRAJECTORY
’ NOMINAL
: . _ORBITAL sl s S D Ll i L RN
,l- i1 e e L GNT _VEHICLE ATI:ITUDE ANGLE VERICLE ATTITULE RaATE RELATIVE venicLE aTTiTube
TiME pITCH YAR ROLL PITCH Ya¥ RoLL PITCH Yan ROLL
iR SRt © T TGRS " ¢ Nl ¢ ) (DEG) (DEG/S) ({DEG/S) (pEG/S) (VEG) (DEG) (pEe)
2460000 89.871 2655 17%e61g =en6? 000 _ _°00) _ 180°000 =000 180+000
26800+00 Teesl e o715 179775 =e06% «000 *00!l 160+000 =«000 180.000
PTG 2700000 624367  L730 179949 =+069 ~s+000 +001 180+000 =+000_ 160+000
19) END OF IU BATTERY LIFETIME. 3 i
¥ i py ATt
L= R TN il Hilslie lepist iTieits e S i i i ettt il L
. . . 2
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FIGURE 1
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW REQUIREMENTS
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LOCAL ALTITUDE##METERS

FIGURE 2

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
ALTITUDE VS. GROUND RANGE
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ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTCRY

FIGURE 3
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FIGURE 4
ASTP (SA-210) LAUNCH VEHI%IOPERATIONAL FLIGHT TRAJECTORY
NAL
VELOCITY HISTORIES
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SPACE FIXED FLIGHT PATH ANGLE**DEGREES

e —

FIGURE S
NOMINAL

SPACE FIXED PATH ANGLE HISTORIES

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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EARTH FIXED FLIGHT PATH ANCLE##DEGREES
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FIGURE 6

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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ANGLE OF ATTACK##DEGREES
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FIGURE 7
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 8
ASTP (SA-210) LAUNCH VEH{EJB'E‘I OPERATIONAL FLIGHT TRAJECTORY
INAL
DYNAMIC PRESSURE HISTORY
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FIGURE 9
ASTP (SA-210) LAUNCH vewxc;e OPERATIONAL FLIGHT TRAJECTORY
NOMINAL
AERODYNAMIC LOAD INDICATOR HISTORY
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FIGURE 10

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
LONGITUDINAL ACCELERATION HISTORY
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FIGURE 11

ASTP (SA-210) LAUNCH VEHI%SI?‘:ERATIONAL FLIGHT TRAJECTORY
L
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FIGURE 12

ASTP (SA-210) LAUNCH VEHIS&IOPERATIUNAL FLIGHT TRAJECTORY
NAL
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FIGURE 13
ASTP (SA-210) LAUNCH VEHI%ng:ERATIONAL FLIGHT TRAJECTORY
PITCHs YAW., AND ROLL BODY RATE HISTORIES
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FIGURE 14
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL
INERTIAL PATH ANGLE VS. INERTIAL VELOCITY
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FIGURE 1S
! . ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
' NOMINAL
: ALTITUDE VS. INERTIAL VELOCITY
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FIGURE 16

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

GROUND PROJECTION WITH TRACKING COVERAGE
ELEVATION ANGLES ABOVE 2 DEGREES

(WITHOUT TERRAIN LIMITATIGNS)
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FIGURE 17
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL. ORBITAL PHASE
ALTITUDE HISTORY
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FIGURE 18
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL. ORBITAL PHASE
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FIGURE 19
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL., ORBITAL PHASE
INERTIAL PITCH ATTITUDE HISTORY
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FIGURE 20

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL. ORBITAL PHASE
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FIGURE 21
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL. CORBITAL PHASE
INERTIAL ROLL ATTITUDE HISTORY
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FIGURE 22

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GROUND PROJECTION WITH TRACKING COVERAGE
NOMINAL ORBITAL FLIGHT PHASE

ELEVATION ANGLES ABOVE 2 DEGREES
(WITHOUT TERRAIN LIMITATIONS)

ORBIT END IU BATTERY
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LONGITUDE
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1. MERRITT (MIL) - CS, T, C 5. ASCENSION (ASC) - C 9. HAWAII (HAW) - CS, T
2. WALLOPS (WLP) - CS, C 6. MADRID (MAD) - CS, T i0. VANGUARD SHIP (VAN) - CS, T IR
3. BERMUDA (BDA) - CS, T, C 7. TANANARIVE (TAN) - C
4. NEWFOUNDLAND (NFL) - Cs, T 8. CANTON ISLAND (CIN) - C

NOTES: REFLECTS TOTAL STATION CAPABILITY,
CS - DENOTES UHF COMMAND SYSTEM,
T - DENOTES VHF TELEMETRY,
C - DENOTES C-BAND RAMAR,




APPENDIX A: "LAUNCH VEHICLE CHARACTERISTICS AND FLIGHT ENVIRONMENT"




TABLE 1A

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL VEHICLE WEIGHT BREAKDOWN

(POUNDS)
SLA, (Fixed Portion) 2,164
Instrument Unit _ 4,099
§-1IVB Stage : 26,134
Weight at First Motion + 7.5 Hours 32,397
DM Extracted 4,492
SLA Panels Jettisoned 2,343
CSM Separated 28,401
S-IVB Residuals Vented 1,111
*0Orbital Insertion Weight 68,744
LOX Vented 11
J-2 Thrust Decay and Drain Propellant 121
§-1IVB Guidance Cutoff Weight 68,876
S-IVB Propellant Consumed 229,072
S-IVB APS Propellant Consumed 6
LES 9,151
Ullage Cases 214
S-IVB "90% Thrust" Weight et 307,319
8-IVB GH2 Start Tank 4
S~-IVB Buildup Propellant Consumed 383
Ullage Propellant Consumed 176
S-IVB Weight at Separation _— 307,882
S-IVB Aft Frame Hardware 31
§-IB/S-IVB Interstage 6,718
S-1IB Dry Weight : 84,410
§-1IB Residuals and Reserves 10,200
8-IVB Detonation Package S
S-IVB Frost Consumed 200
S-IB Frost Consumed 1,000
S-IB Seal Purge Consumed (N2) 6
S8-1IB Fuel Additive Consumed (Oronite) 27
§-IB Gearbox Consumption (RP-1) 699
Inboard Engine Thrust Decay Prpt. Consumed 2,181
Outboard Engine Thrust Decay Prpt. Consumed
to Separation 1,529
S-~IB Mainstage Propellant Consumed 881,519
Vehicle Weight at First Motion 1,296,407

* Contains 2612 pounds of excess available S-IVB stage propellant, which
is composed of 1768 pounds of LOX and 844 pounds of LH2. 3¢ FPR estimate
is 1173 pounds of LOX and 688 pounds of LHjp.
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TABLE 2A
ASTP (S5A-210) LAUNCH VEHICLE OFERATIONAL FLICHT TRAJECTORY
NOMINAL
LAUNCH VEHICLE PERFORMANCE CHARACTERISTICS
8-1B STAGE

Average Longitudinal Se¢a Level Thrust (1bs):

H-1 Engine Turbine Total
Engine #1 208083, 706, 208789 .
Engine #2 209511, 741, 210252,
Engine #3 210038, 730. 210768,
Engine 14 208622, 738, 209360,
Engine #5 209517, 715, 210232,
Enginc #6 211256, 711, 211967,
Engine #7 210143, 720, 210863,
Engine #8 209988, 705, 210693,
Total Average Longitudinal Sea Level Thrust (F): 1682924,

Flight Time Interval: 0.0 - 136,068 seconds (IECO)

6 - [.Ht @ (t=0) - WL @ (t=136,068) - * Waux ] / 136,068
= 6406,.53 (1b/sec) aux: Frost 1200, 1bs
: Seal Purge 6. 1bs
Isp = F/W Fuel Additive 27, 1bs
TOTAL 1233, 1bs

262,69 (sec).
S-1VB STAGE

High Thrust Level Flight Time Interval: 148,17 - 469.00 seconds,
Low Thrust Level Flight Time Interval: 469,00 - 583.18 seconds,

AVERAGE VALUES

High Thrust Low Thrust
Level Level
Vacuum Thrust (1lbs) 232,594, 196,536,
Flowrate (lb/sec) 546.85 458.81
Specific Impulse (sec) 425,33 428,36
103




gl T TABLE 3A
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLiGHT TRAJECTORY

1) GUIDANCE REFERENCE RELEASE;

il 2) FIRST MOTIQN?

3) MACH ONE?
4) MAXIMUM DYNAMIC PRESSURE}
5) TILT ARREST?

€) LSAS INITIATE TIME BASE Twe:

7) IECO:

8) OECO# INITIATE TIME BASE THREE;

9) INITIATE ULLAGE BURN;

10) SEPARATION SIGNAL:
11) S~-1B/s=-1vE pPHYSICAL sEpARATION.

i _ NOMINAL
S=-1B STAGE MASS CHARACTERISTICS
FLIGHT MASS === CENTER OF GRAVITY === ame= MOMEN | OF INERTIpA ===
R _TIME i i RepX3§ = VepXiS Z=AX1S X=aXIS Y=AX1S 2=aAX1S
(SEC) (KG) (M) ({}) (™) (KG=M=52) (KG=M=S2) (KG=M=S2)
1) =17.20 594950, MO D e, i s it
2) «00 588040, 16,3998 =+0053 «0000 216090 7583675, 7583539, e it el
5.00 573697, 16.3280 =,0053 «0000 209630« 7564557, 7564415,
. Al L 559243, = 16,2666  =,0056 «0000 203270+ 7549829, 7549679,
15.00 544737, 16,2164 -.0058 «00723 196991, 7538439, 7538285,
ik Ll .00 530393, @ 16.1703 =.0058 0003 190730 7525633, 7529475
25.00 515622, 1641557 =-.0061 +0003 184465, 7522673, 7522518,
3 Se 1641872 = 0063 bl
35.00 486433, 16,1557 -.0066 +0003 171922, 7510918, 7510756+
il I S 471823, 16,1824 ~.0069 «0003 165659, 7504382, 7504214,
45,00 457190, 16,2288 -.0069 «0003 159374 Tu95244, 7405082,
SN, . O 442548, 16,2967 =+0071 _ +0003 153081. 7482919, 7482748,
55,00 427908, 16.3893 -.0074 «0003 146782, 7655961, 7465799,
9 S48 =+0075 SRS . 395880, . TOBSIDEL . TRESERSe. ... ool
65.00 398598, 16,6609 =-.,0081 «0003 134179 7410271, 7410095,
L itk i e s e N RN g 16,8456 “.0084 «0003 127897, 7368138, 7367967
4) 73.25 374354, 16,9865 =~.0086 +0003 123825, 7334345, 7334184,
T | 354529, 17.3333 -.0091 «0005 115378, 7245061, 72448864
85.00 339855, 17.6453 -.009% «0005 109135, 7158706, 7158540,
g S0.00 325275, 18,0082  =.0099  +0005 102906+ 7052881, e R |
& 95,00 310703, 18.4312 -.0104 +0005 96670 6922020, 6921853,
100.00 296146, 18,9241 -.0109 _ +0005 90435, 6761449, 6761281,
105.00 281610, 19.“97! -.0114 «0005 By267- 6565787, 6565619,
110,00 267102,  20.1624 -,0119 +0005 77989, 6328263, 6328098,
115,00 252621, 20,9353 -.0127 +0005 71782, 6040926, 6040754,
120,00 238174, 21.8348 =-.0135 0005 65590, 5693875, 5693714,
125.00 765. 22.8852 =.0142 +0005 59415, 5274998, 5274832,
5) 129,00 212276, 23,8685 -.0150 «0005 54489, 4870363, 4870188,
6) 133,07 200631, 25.0024 =-.0160 <0007 49494, 4393418, 4393248,
7) 136.07 192074, 25,9023 -.0165 «0008 45822, 4p10021, 40N9RSS,
8) 139.47 186324, 26.6008 =-.0170 +0005 43398, 3698520, 3698350
9) 140.57 185750, 26,6754 ~.0172 +0005 4309 3664368, 36€4195e Lpie
10) 140.77 185646, 26,6869 =.0173 +0005 43039, 3658158, 3657988,
R e Lt e S 185631, 26.6909 ~«0173 +0005 43033, 3657078, 3656905



i TABLE 4A { }
ASTP (SA=213) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IVB STAGE MASS CHARACTERISTICS

1) 5-18/5-1VB PHYSICAL SEPARATION:
2) J=2 ENGINE START COMMAND:

B B 3) 90% J=2 THRUST LEVEL}

4) TERMINATE ULLAGE BURN;

5) JETTISON ULLAGE ROCKETS}!

6) DYNAMIC PRESSURE = 1 PSF;

FLIGHT MASS === CENTER OF GRAVITY === —=== MOMENT OF INERTIA ====
1 Hi i 5 1, U i _ X=aXIS  Y=paXIS _Z2=AX1S X=aXI1S Y=AXIS Z=AX1S
(SEC) (K@) M) (M) (M) (KG=M=52) (KG=M=S2) (KG=M=52)
1; i:o.gg 1::222. a.1ggg -.o1:o .oolg 13982, 1108546, 1108334,
2 v L_ﬂ.rg_____itl it <00l 13982,
3)‘13%737" 139397, B.1236 -f%{ig" 20015 13918+ 1108280, 1108068
N AL T S 8,1303 ~.0183 +0015 139160 1107877, 1107665+
5) 152.77 137783, B,1414 -.0183 +0015 13914, 1107225, 1107013
i _ 160.00 135898, 8,1693 =.0185 «0015  1379%. 1105570, 1105358,
6) 165.17 134613, 8.,1875 -.,0188 +0015 13796 1104531, 1104319,
170,00 133415, 8,2065 -,019 . 9 1103237
7) 171.47 133049, 8.2119 -,01%91 .0015 13795, 1103010, 1102802+
G e 7.3298 -,0198 «0010 13681 765285, 765080
180400 126774, 7.3422 -,0198 +0010 13680+ 764543, TH43I3S,.
~190.00 124288, 7.3692 “,0203 «0010 13679, 762968, 762762+
200.00 121796, 7.4013 -.0206 «0010 13678+ 7612%2, 761083,
210,00 119311, 7.4361 -.,0211 +0010 13677, 759645 75 .
20400 116825, TeuTh] =-.0216 <0010 13675 757954, 757745,
I 230400 114333, 7.5163 -.0218 «0010 13674+ 756067, 755856,
240,00 111847, 7.5622 =-.0223 «0010 13673 754032, 754631
- il 250,00 109363, 7.6134 -,0228 «0010 13672+ 751902, 751689,
o 260.00 106879, 7.6667 -.0233 «0010 13671 749695, T4OURYL .
270.00 104388, 7.7270 -,0238 «0010 13669, 747172, 746956 il
280.00 101897, 7.7904 -, 0264 .0010 13668+ T44628, 744413,
290400 99411, 7.8606 -,0249 «0010 13667« 741758, 741541 i
300.00 96925, 7.9356 -,0256 «0013 13665, 738730, 738512
310400 94u40, 840165 -,0261 «0013 13664 735492, 735272« i
320400 91955, 8.1046 -,0269 «0013 13663, 731957, 731737,
330.00 89471, 8,1993 ~,0276 #0013 13662+ 728178 7 .
340,00 86987, 8.3024 -.0284 «0013 13660+ 724019, 723797
350400 84503, 8,4136 =.0292 +0013 13659, 719565, 719343,
360.00 82019, 8.,5327 -.0299 «0013 13658+ 714859, TI4ER
370.00 79536. B.6628 -,0309 <0013 13656+ 709618, 709392,
380,00 77033. 8.8035 -,0317 +0013 13655, 703903. 703761
T4570, 8.,9560 -.0327 . Qg%#o
088, «12350 1 . 6 17
410400 69597, - 9.3043  =.0350 +0015 13650, 683677, 683446, i e
420.00 67107, 9.,5016 =0 +0015 13649. 675589, 675355,
430.00 64621, 9.7184 =e0375 #0015 13647, 666645, 666411

7) LES JETTISoN}
- 8) IGM INITIATION:

. dﬂFE"i

o

—
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- ASTP (SlOZIO) LAUNCH 5@ELI'CL DPgs %SNM- FLIGHT IRAJEC‘»RY
, NOMINAL
S-1VB STAGE MASS CHARACTERISTICS

FL[.HT Mﬁg - cENT 3 OF GRAVITY - - wm-ENT ')F INFPT!A -
A 0 R X=aXIS  Yepxis 2=AX1S X=ax1s Y=aXIS Z=AX1S
(SEC) (Kg) ) ™) (M) (KG=M=52) (KG=M=S2) (K G=M=S2)
e e OSEERE SMRRE T <0015 13646+ 656813, i g
450400 59650, 10,2157 = =,0u406 RRRRT... . gmeRRe. o cSREEEL. RS
460400 57166, 10,5020 -, 0423 «0018 13642, 633892, 633655,
9) 469,00 55004, 10,7762 =.0440 +0018 13641, 622296, 622055,
470400 54777, 10,8058 ~. 0441 +0p18 12641, 621045, 620804
! Tl 480400 52682, = 11,0957 ~,0459 ____ 0018 13639, 608781, 60R541 . i
490,00 50604, xx..xx; -, 0476 +0p18 136384 595324, 595582,
5nn.!n 48 'nﬂ!’l «0020 l!ﬁlﬂ:__._m_____ﬂﬂzn- —
510400 12.1366 . =,0517 +0020 13635, S64094, 563848, d
e i @sap’s 12,5573 =,0540 «0020 13633, 545832, 545584,
530.00 42291, 13,0241 -.0567 .0023 13631, 525403, 525155,
i . S PO Y =.0595 «0023 12629, 502523, _ _ S0p27s..
550,00 38135, 14,1286 -, 0626 «0023 13627, 476737, 476485,
- 20025 13626 447297, 447068, i
570400 33979, 15,5340 -,0701 +0025 13624, 413512, 413257,
I _ 580,00 31902, 16,3899 ~+0747 +0p28 13621+ 374419, 374162,
10) S83.18 31242, 16,6917 -.0763 +0028 13621+ 360492, 360234,
i 11) 583,38 31228, 1€,6917 =+0763 +0028 13621 360492, 360234+
B 12) 583.98 31188, 16,6917 -.0763 +0p28 13621 360492, 360234,
" 13) 593,18 31182, 16,6917  =.0763 + 0028 13621 360492, 360234, i {it

g9) EMR SKIFT yo 4,8113

10) GUIDANCE CyUTOFF SIGNALJ

11) INITIATE TIME BASE FOUR}S
IN LOX NPV

3) ORB NSER

e — e e e et e . — riae - oo - — e st = - - - . s - v - - —_—

e e e L



NOMINAL

S=IB STAGE AERODYNAMIC CHARACTERISTICS

i TABLE SA ¢ il
ASTP (SA=21p) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

. 2) FIRST MOTION;

1) GUIDANCE REFERENCE REYEASE;:

3) MACH ONE}

4) MAXIMUM DYNAMIC PRESSURE;

5) TILT ARREST!

6) LSA} INITIATE TIME BASE TWOi

7) 1ECO}

8) OECOs INITIATE TIME BASE THREE:

9) INITIATE ULLAGE RURN;
10) SEPARATION SIGNALS
11) S=IB/S=IVB PHYSICA_ SEPARATINN.

i e R s e L g

FLIGHT MACH CENTER OF AXIAL FORCE NORMAL FORCE
TIME NO, PRESSURE COEFFICIENT  COEFFICIENT
(SEC) M)
1) -17,20 «00 20,8240 «0000 +0000
i #) 00 .01 20,8240 2 7445 .+0000
5,00 .04 19,0613 +7055 7756
10,00 09 19,5750 16544 3549
15,00 .15 19,7823 +5966 2437
Sl W N | : ¢ 19,6964 +5320 __.2899 i AR B
25,00 .28 19,8080 24601 «2299
30,00 -
35,00 oG4 20,0623 +3790 «0833
f i 40,00 i 54 _ 20,0209 «3545 «0536
45,00 +65 19,7249 «3547 0274
50,00 .77 19,1470 +3549 +0246
55,00 .92 17,5310 +5514 «0192
3) 57,74 ) 7 41"51 +:0204
65,00 1,25 22,0070 6721 «0155
70,00 1,47 I 21,5086 «5558 «0167
4) 73,25 1,63 23,8408 «4995 .0193
4 ik 80,00 2,00 28,3244 4246 « 0164
= 85,00 2,25 28,6943 W4011 0264
e 90,00 2,52 28,3701 CF - GG, | 1 £ Wi it D ai il ik R i
95,00 2.80 28,2659 +3523 0432
L 100,00 3,11 28,1871 +3282 20436 i i
105,00 3,44 28,0800 +3095 «0513
B il ikl 110,00 3,77 27,9250 _«2784 _ 20793 i
115,00 4,13 27,7936 +1992 21102
120,00 4,50 27,6840 «0860 o1482
125,00 4,91 27,2764 -e 0433 2144
1 5) 129,00 5,26 26,8647 =.1567 +2696
6) 133,07 5,72 29,9026 -3462 +2035
7) 136,07 6,13 34,7752 -.6104 «1350
8) 139,47 6,42 35,0721 =-.8022 0749
9) 140,57 6,46 35,1091 =~+8248 20661
10) 140,77 6,46 35,1109 =-.8276 «0658
i 11) 140,85 = 6,46 35,1113 -.8287 + 0658




FLIGHT ALTITUDE (ONG,

ASTF (SA=220) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

TABLE 6A
NOMINAL

s~IB STAGE FROPULSION CHARACTERISTICS

- e ™ emeeme - . :-‘chl ENGINE THRUS-—MA_GN:‘_;‘\JOF_’ -‘—. PO -“- s e

-—

TIME i ACCEL ENGINE 1 ENGINE 2 ENGINE 3 ENGINE &  ENGINE S ENGINE 6 ENGINE 7 ENGIYE 8
(SEC) (KM) (M/S52) (N) (N) (N) (N) (N} (N) (N) N
1) =17.20 -09 .050 0. 0, (118 O» 0. Ce Os 0.
2) «00 «09 12+.354 901265, 907841 910545+  903936. 903232,  911573. 996776 _ 906008.
5.00 °13 12.963 23144, 529661 932287, 925728, 925809, 933541 S28625. 927938,
10.00 24 13.370 929408, 935905, 938510« 931975, 932976, 939822, 934881 ¢ 934205
15.00 44 13,783 935282, 941781, 944352, 937863, 937961, 95717, 4758 940086,
_20.,00 W75 144213 941364, 947855, 950411, 943944, 944037, 951799, 946829, 945159,
25,00 1:16 144669 947635, 954120, 956664 950216, 950315, 958110, 953101+ 952862«
30.00 170 15.153 959555. 9&19§§, 963598, 95716 957268, 965 960049, 959381 .
35,00 2:36 15.67} 2129, 968606, 971136, 964712, 564821, 972589, 967600+ 966931 »
40,00 3417 16.226 970487, 976932, 979485, 973043, 973154, 980925, 975931« 975261 »
45,00 4,14 16801 979557 986028, 988545, 982141, 982288, 990059, 985061 » 984392, |
50,00 £e26 17,408 988683, 995154, 997667 991269, 991358, 299130 99131 993461 s |
55,00 6,56 17.626 996495, 1002969, 1005486, 999085, 999295, (7000« 1002070 1001330 I
3) 57.74 734 17,617 1000069 6472+ 1009067+ 1002589 1nog7sg. 1010479, 1005556+« 1004814, ik
65,00 9,65 18.613 1011198, 1017636, 1020198, 1015735, 1013983, 1021699, 1016718, 1016032
70,00 11.44 19,729 1018608, 1025151, 1027607. 1021270. 3021420, 1029176, 1024195.  1023507.
4) 73.25 12.70 20+476 1022697, 1029116, 1031697, 1025235, 1025401, 1033139, 1028175, 1027470
o ~ B0.00 15.58 22,125 1029745, 1036103, 1038747, 1032221, 1032375, 1040061, 1035149, 1034393,
e gsogo 17-33 23.:23 1033465, 103993:. 1ou§~7o. 1036268. loggzzg. 10“2903- 103%000+ 10395“1-
gglﬁn___ggg_ﬂ___35eigs_mwlgégggﬂg___LnEZQ_s;___Lnﬂ_gxg;__ 1038610, 1038769,  104¢ o  _jabi583%, 10Nn8S8T, |
5.00 23.28 26,233 1036971, 1043465, 1045984, 1039576, 1039735, 1087604. 1042512. 1041938,
100.09 264,21 27072i 1036901, 10“35290 1045925, 1039637, 1039794, 1047402, 1042573, 10“17~00
105,00 29.40 29,281 1035739, 1042371, 1044774. 1038477, 1038632, 1046230. 1041%13. 1080572,
110,00 32.81 30,969  1034227. 1040744, 1043282, 1036847, 1036869, 1044714,  103965S. 10390604
115.00 36.44 32,830 1032372, 103889%., 1041441, 1034995, 1035141, 1042721, 1037928, 1037072.
i 120.00 40.30 34.848 1029778. 1036312. 1038869, 1032409, 1032421, 10402844, 1035215, 1034601,
125,00 44.37 37,004 1026422, 103309%. 1035538, 1029185, xoi9oétf' 1036747, 1031863, 1031112,
“51_12!103, 47,78 38,973  1023576. 1030006. 1032714, 10260%. 1026219, 1033888, 1029021.  1028258.
6) 133,0 S51.40 41.100 1019229, 1025808, 1028398, 102189, 1021771, 1029533, 1024579, 1023909,
7) 136,07 S4.16 42,759 1014103. 1020636, 1023245. 10167%p. 1016730, 1024372. 1019512, 1017696,
8) 139,47 57+36 15.5“7 713304, 717761, 719325. 7150“9. ° D¢ NDe O
9) 140.57 «39 97 72, 39338, 39452, 39183, 0, 0. 0s O
10) 140,77 58.58 1.031 32084, 32304, 32396, 32174, 0, 0 0 O
11) 140,85 58.65 +983 29600, 29801, 29888, 29681, i, o 0. Oe 0e

1) GUIDANCE REFERENCE RELEASE:

_2) FIRST MOTION:

3) MACH ONE}

4) MAXIMUmM DYNAMIC PRESSURE}

5) TILT ARRESTI

6) LSA3 INITIATE TIME BASE TwOj

7) lECO:

8) OECO# INITIATE TIME BASE THREE}

'9) INITIATE ULLAGE BURN?
10) SEPARATION SIGNALY i
11) S=18/s-1VB PHYSICA; SEPARATION.
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NO“ INAL
S=1VB STAGF PrOPULSION CHARACTERISTICS

FLIGHT ALTITUDE LONGITUDINAL THRUST maGNITUDE
TIME ACCELERATION J=2 EnGINE

(SEC) (KM) (M/s2) (n)
140.85 58.65 263 0.
142.17 59.87 «266 skl i
145,57 62.95 5.259 730014,
148,57 65460 6.722 934345,
152.77 69.22 T.u28 1024475,
160,00 75.22 7.609 1034592,
165.17 79.34 7669 1032592,
170.00 s - o aINBERNN 1 - RS T ) T G
171.47 84.18 T.782 1035492,
175.00 86.80 8.094 1036335,
180.00 Q040 8.182 1037282,
190.00 97.29 Be741 1036754,
200.00 1n3.81 8.498 1035066,

210000 109.95 __ B.670 1034398,
220.00 115.74 6.880 1037443,
230.00 121.17 9.057 1035546,
240,00 126.25 9.256 1035230,
250.00 wabidtidl] 130.98 94463 103481,
260.00 135.38 9,709 1037645,
270.00 ) 139.45 9eu49 1U38526.
280,00 143.19 10,168 1036118,
290,00 146.61 l0.u422 1036101,
300.00 1“9072 10.690 1036088.
310.00 152.53 l9c970 1036058,
320400 155.05 11.267 1036020,

330,00  157.28 11.579 1035957,
340400 159,23 11.909 103593,

~ 350.00 ~160.92 12.258 1035824,
360.00 162.35 12.628 1U35750,.
370400 1£3.53 13.n21 1035433,
380.0L 16448 13,439 1035502,

_ 390,00 = 165.20 = 13,885 2 1035393, i
400,00 165.72 14.361 1035288,
410400 166+05 14,932 1039200,
420400 16620 15.u449 1036712,
837,00 1n.lr lo. 42 IOprul.

1)
2)
3)
4)
5)
o)
7)
8)

TABLE 7A

ASTP (SA=210) LAUNCH VERICLE OPERATIONAL FLIGHT TRAJECTORY

S=18/5~-1V8B PYSTCAL SEPrRATION:

J=2 ENGINE START COMMAND?
90% v=2 THRUST LEVEL:
TERMINATE ULLAGE BURN:
JETTISON ULLAGE ROCKETS;
DYNAMIC PRESSURE = 1 PSFi
LES JETTISON;

164 INITIATIONG

"APS

IMPULSF
(N=SEC)
000
«000
«000
67,366
201.682
268,713
336.54%1
336.54%1
336.541
404,383
474,210
474,210
542,412
609,475
609,475
609,475
677.467
677.467
677.467
744,597
744,597
744.597
811,755
811,755
811,755
8790066
879,066
879,066
946,233
946,233
946,233
1013.447
1013.447
1013,447
1080.226
1080022f




TABLE 7A
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY }“
NOMINAL |
S-IVB STAGE PROPULSION CHARACTERISTICS
FLIGHT ALTITUDE LONGITUDINAL THRUST maGNITUDE APS
itk TIME ACCELE<ATIO, J=2 ENGINE IMPULSFE
(SEC) (KM) (M/52) () (N=SEC) i
L e i i 440,00 166403 16.682 1036573, 1080.226
e L il ; 450,00 165475 17.361 1035595, 1147.430 T
460400 165.37 18,114 1035502, 1147.430
9) 469,00 164.97 15.979 878924, 1147.430
470400 164.92 164034 878292, 1147.430 |
B i A 164.37 164605 874810, 1214,769 i
490,00 163.74 17.277 874311, 1214,769
- iy D ¢ O T ) RN T SRR U POy - T | AR it R R L
f 510400 162.29 18.825 8743288, 1262.677
- ! _.520.00  161.52 M | e 874346, 1282,677
530.00 160.78 204673 874300, 1282.677
540,00 160.08 21.739 674175, 1349,525
550.00 159.46 22.917 872955, 1540,52%
L PR e 560.00 158.98 244230 = 873673, . 1349,.525 gt e e e S S
570.00 158466 25.698 873214, 1422.102
580400 158.54 27.351 872571, 1490.613
i 10) 583.18 158.57 27.920 872292, 1490.6132
2 11) 583.38 158457 19.555 6loel6, 1490.612
12) 583.98 158.58 « 792 24715, 1490.612
13) 593.18 158472 =-+000 0, _1490,613 i o

9) EMR SHIFT TO 4.8:1}
10) GUIDANCE CUTQFF SIGNAL;
11) INITIATE TIMg BASE FOUR;
12) REGIN LOX NPy} : L | A A
13) ORRIT INSERTION, o




FIGURE 1A

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
VEKICLE PROFILE

——_]j STA 2692.55
STA.2681.096

26.000 DIA,

LES FLIGHT SEPARATION
' STA.2281.486
= C.M. ORIGIN
IR -_"'1 STA.2196.859
154.000 DIA bl L-—STA.2189.359

/.\"‘ STA. 2034.839

- STA.1698.859
o" =
y \ e sTAL1662.899

vt o~ 260.000 DIA.

SECOND FLIGHT STAGE,
FLIGHT SEPARATION
STA.1186.804

GIMBAL

STA. 1086.157

STA. 962.304

-.z m
—— - 287.000 DIA.
o-v .

I+
A=A

GIMBAL

$TA.100.000 A

STA. =10 @

111
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FIGURE 2A
ASTP (SA-210) LAUNCH VEHICEEIOPERATIONAL FLIGHT TRAJECTORY
NOMINAL
S-1IB STAGE THRUST HISTORY

s.50x10°9®

== e A B

s.00x10*%® et ﬁ

/4’

7.00x10

6.30x10

:

:
:

THRUST MAGNITUDE##N

:
:

4.30x10%9®

o \

s.s0x10°%*

3.00x10

[\] 10- 20. 30. 40. S0. 0. 70. 80. 0. 100. 110. 120. 130. 140. 15%0.

FLIGHT TIME#*+SECONDS

112




i . FIGURE 3A
i ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
! NOM I NAL
| s H-1 ENGINE THRUST DECAY

1.10x10%0¢

1.00x10*° —
,, ».00x10*%%
£ os - Typical Typical
! e it Inboard Outboard
- Engine Engine
7.00x10*9%|

e.00x10*%%|

s.00x10*0%]

THRUST MAGNITUDE##N

«.00x10*9%| \

1.00x10*%%]
IECO OECO Separation
P —— e
R J &
135.0 136.0 137.0 138.0 139.0 140.0 141.0

FLIGHT TIME=*SECONDS

Sl AT IR Ty s NN

SRR s s e
.
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THRUST MAGNITUDEx*N

FIGURE 4A
NOMINAL

J-2 ENGINE THRUST BUILDUP

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

7

J-2

Ignition Command at 142,17

100000,

/

J=2 90% Thrust

141 .0

142.0

143.0 144.0
FLIGHT TIME#**SECONDS

114
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.0 146.0

147.0
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- FIGURE SA
ASTP (SA-210) LAUNCH VEHIS;E OPERATIONAL FLIGHT TRAJECTORY
MINAL
. J=2 ENGINE THRUST HISTORY
1.0ex10*%*
L T e

1.00x10*%*
3
& 9. s0x10"%?
=
&
<
b
-
g o.2ox10"9%
-

s.s0x10'%?

S,
s.40x10"%?
100. 200. 300. %00, 300. *00.

FLIGHT TIME#*SECOND

25




FIGURE BA
ASTP (SA-210) LAUNCH VEHI%;EIOPERATIUNAL FLIGHT TRAJECTORY
NAL
J-2 ENGINE THRUST DECAY

t.10x10*9®

1.00x10"%%

.00x10" 9%

s.00x10°%% \
2z 7.00x10"9? \
s
- 1
5 s.00x10*%%}
2 s.0ox10*9?
-
g ..mto‘“J

$80.0 $81.0 $82.0 $83.0 584.0 S8
FLIGHT TIME**SECONDS
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. FIGURE 7A
ASTP (SA-210) LAUNCH VEHISEEIOPERATIONAL FLIGHT TRAJECTORY
MINAL
JULY MEAN WIND PROFILES. INERTIAL PITCH AND YAW PLANE

TAS

-o— Yaw
— Pitch
40000.

&

w

-

¥

&

-

gé 30000.

.

2 \

J

<

&; 206000.

s

et 5

-20. -10. o 10.

-350. -40. ~30.
WIND MAGNITUDE#*M/SEC

Note: Positive wind magnitudes denote tailwind/left crosswind.
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APPENDIX B: "LAUNCH VEHICLE TRAJECTORY GUIDANCE PRESETTINCS'
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TABLE 1 B

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
S«IB STAGE STEERING PROGRAM

Roll (Xgx), Pitech (Xy) ard Yaw (Xz) Attitude Programs

For the time segment'Time Base 1 Time (T) £ 9.8 sec.:

Xx
Xy

For the

Xx
Xy

For the

Xx
Xy

For the

Xx
Xy

For the

Xx
Xy

= 44,842
= Xz = o.

time segment 9,8 < T < 46,8 sec.:

= Xz - 0.

= AO+A1T+A2T2+A3T3
A0 = -,417928 x 10°
Al = ,191600 x 10°
A2 = -,166429 x 10~!
A3 = ,115531 x 10-3

deg,; and
deg.

deg,; and
deg.; where
deg.
deg./sec,
deg./lec.2
deg./sec,3

time segment 46,8 < T < 87,8 sec,:

= X o9

=  BO+BIT-+B2T2+B3T3
BO = -,834601 x 100
Bl = ,174800 x 10°
B2 = -,142616 x 10~1
53 = ,765357 x 10-4

deg,; and
deg.; where
deg,
deg,/sec,
deg./sec,?
deg./sec,3

time segment 87.8< T < 128,8 sec.:

= xz = 0.

= CO+C1T+C2T24C3T3
CO = 744985 x 101
Cl = -,684825 x 10°
€2 = ,153426 x 10-2
€3 = -,406969 x 10=3

time segment T > 128,8 sec.:
= xz = 0,
= «63,999

120

deg,; and

deg.; where
deg.

deg, 'sec,
deg./sec,?
deg./sec,3

deg.; and
deg.
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TABLE B §

. ASTH (SA=210) LAUNCH VEHICLE OrFLRATIONAL FLIGHT TRAJFCTORY
S=I0 STAGE PITCr ATTITULE COMMAND HISTORY

TivE CASE 1 PITCH AITTITUDE TIME LASE 1 PITCH ATTITULE
TIve (T) COMMALL (Xy) Time (T) COMMANL (Xy)

(StLC) (DEV) (SeC) (DEV)

i o0 00 77.8 =37.52 {

; Getd .00 79.8 =3b.81 5
11.06 -.28 £le.8 =-40.07

! 10.8 -.64 EoeB =-41.30

: 1.8 -1.09 BL.8 -42.48

4 17.8 =l.e63 H1.8 =-435.60

; 15.8 -2025 Hv.8 -4y .62

21.8 -2495 9i.8 =45 .64

5 25.8 373 G958 =46.65

E 208 -“057 AL.8 =-47.65

27.8 =547 G148 -4 .66

! 2% .8 =-Lel43 QY .8 49,66

5 31.8 -7 44 101.8 =50.66

b o8 -t 49 10..8 =51.€6

35.8 -9.59 10L.8 =52.65
37.8 3072 107.8 -53.64
3.8 -11.87 10%.8 -54.63
4l.8 =135:05 111.8 -55.62
4oo8 =-14.25 115.8 -56.61
4L .8 =15+45 11..8 =-57.60
47.8 -16.71 117.8 -58.58
4.8 =-18.05 119.8 -59057
51.8 =-16.41 121.8 -60.55
558 =20.79 1208 -61.54
5L.8 =22.19 12L.8 =6H2.52
57.6 =23.60 127.8 -63.51
5.8 «25+01 12¢ .8 -64.00
618 =26 44
Hoe B =27 .86
60«6 =-29,.,28
67.8 _ =-30.69
69.8 =3<.09
71.8 : =-33.48
73«8 =34 .85

75.8 =36,19 IGM Initiation -6,..00




TABLE 3B

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHI TRAJECTORY
GUIDANCE PRESETTINGS

il

EDD INITIAL
FUNCT ION SYMBOL VALUE UNITS DESCRIPTION
‘Preflight Prepare to Apo 467,766 deg Coefficients of the variable azimuth
Launch (PTL) Special polynominal,
Ao -~1,1165417 -
Ay 0.0934375 " deg~l
Boost Initialization A 90.00 deg Position I Azimuth,
Gy 9.791855 n/sec? Cravitational acceleration vector at the
launch site,
Ry 6373402 .4 m Geocentric radius to the center of the
IU on the launch pad, used to calculate
initial conditioms,
X1s 6373377.1 m Initial component of Ry along Xg axis,
First Stage By, 0.0 -——- Coefficients used to calculate the attitude
CGuidance freeze interval for an S-IB engine failure
during the first failure period.
B2 15.0 sec
By -0.,375 —— Coefficients used to calculate the attitude
freeze interval for an S-IB engine failure
Boo 15.0 sec during the second failure period,
Car1 20.0 sec Constant time decrement of T,, in the
event of an S-IB engine failure prior to
Tfar.
GANTRY 161.4 m Three sigma altitude gain from liftoff to

10,0 seconds flight time,

— 17—



TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONALV FLIGHT TRAJECTORY
GUIDANCE PRESETTINGS

EDD
'FUNCTION SYMBOL

XA

Boost Navigation FMO

(M/F)q

INITIAL
VALUE

3,0

39 .8

128.8

140.0

0.0

9.8

30.0

12,8

23,1

5.26
0.190

UNITS

sec

.sec

sec
sec
sec
sec
sec

m/sec2

w/sec?

m/sec?

secZ/m

DESCRIPTION

Time Baae-l time to initiate second
engine failure period,

Time Base 1 time to initiate third
engine failure period,

Nominal Time Base 1 time of attitude arrest,
Time Base 1 time to end tilt arrest time
decrement (Csy1) in the event of an S-IB
engine failure,

Time Base 1 time to end attitude freeze
(Recalculated upon @ngine failure),

Packup Time Base 1 time to start pitch,
yaw and roll programs,

Earliest chi freeze initiation in the
event of an S-IB engine failure,

Initial (F/M) for S-IB burn.

Constant (F/M) between IECO and T3
initiation,

Initial (F/M) for S-IVB burn.

M/F at S-IVB 90% thrust used to initialize
the S-IVB smoothing filter,




FUNCTION

"2l

Boost IGM

TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GUIDANCE PRESETTINGS

EDL

SYMBO..

MFK1

MFK2

MFK3

MFK6

MFK8

INITIAL

VALUE

0.32157638
-0.2687668
0.0

0.0
1,6504718
-0,70328021
0.0

0.0

-9.350
128020,14
248,3540
208,1099
35.0

1.0

0.03

m/sec?
kg
kg/sec
kg/sec
sec

rad/sec

DESCRIPTION

(M/F)g filter coefficients for S-IVB
stage,

(M/F)g filter coefficients for S-IVB
stage., (Smoothed values)

Terminal gravitational acceleration vector,
Estimated vehicle mass at IGM initiation.
Average first IGM stage flowrate,

Average third IGM stage flowrate,

Duration of artificial ‘T3 mode .,

Mission dependent constant multiplier for
terminal range angle equation,

Steering misalignment control gain,

e




TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTCRY
GUIDANCE PRESETTINGS

EDD INITIAL x
FUNCTION SYMBOL VALUE UNITS DESCRIPTION
SQl 5833,5262 m/sec First guess at square root of 1
(@Xy2 + 4Z,%) for S-IVB burn,
SQ2 ¢ 0.99997288 ——— First guess at square root of 1
. (1 s (F'SY)Z)o |
T10 294.,0 sec Nominal first IGM stage burn time,
T14 294.0 sec First stage IGM time-to-go.
¢ s
w T34 114,18 sec Third stage IGM time-to-go, '
1:3104 35,0 sec Time Base 3 time to initiate IGM, |
TusL 5.0 sec T3i value to freeze ICM commands,
Tsme 60,53 sec - Time Base 3 time to initiate thrust ;
misalignment correction.
Youl 4169,2826 m/sec Average first IGM stage exhaust velocity,
Vex3 4200,7949 m/sec Average third IGM stage exhaust velocity, s
j VerD 150.0 m/sec Minimum velocity-to-go for high speed
| loop initiation,

YAWLIM 45,0 deg Yaw command limit, - -




TABLE 3B (CONT'D)

ASTP (SA-210) VAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GULDANCE PRESETTINGS

EDD INITIAL
FUNCTION SYMBOL VALUE UNITS DESCRIPTION

Xygr -9.350 n/sec?

oo ' ; Terminal gravitation vector components,

YVgT 0.0 m/sec? ICGM coordinate system,

Z;Ig'l‘ 0.0 m/sec? g

: AVy, : 6,7118 m/sec J-2 thrust decay velocity bias,
€, : 25,0 ;ec T3; value to initiate IGM AV guidance,
. Ty 264,30 sec Initial mass to mass flowrate for third
» ICGM stage,

Tio0 517.03 sec Initial ratio of first IGM stage mass to
mass flowrate, used in artificial T3
calculations,

Target Load Data A, 45,158 deg - Platform azimuth,

i 51,780 deg Required inclination of parking orbit,

| Ry 6528178. o Terminal radius required,

Vip 7818.46 m/sec Terminal velocity required,

: TGRRO 71382.8 sec Nominal value of Tgpg (GMI).
Tiwe 71909.0 sec Liftoff time of launch window closing

(aMI).




TABLE 3B (CON?'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GUIDANCE PRESETTINGS

1 EDD INITIAL
FUNCTION SYMBOL VALUE UNITS DESCRIPTION
QT 0.0 deg Terminal flight path angle required,
Ao 156,887 deg Required terminal descending node
- argument ,
A -0,004098 deg/sec Time rate of change of descending node
argument ,

Let

NOTE: The following target load data changes are required for launch window
opening (LWO) and launch window closing (LWC) trajectories.

10 e
A, 48,463 37.400 deg
Re 157,775 154,802 deg
Acceleroueter Pro- BIAS1 0.0 m/sec Velocity bias used in (F/M). calcula-
cessing tions during the BML in which iiftoff
occurs.
BIAS2 0.0 m/sec Velocity bias used in (F/M). calcula-

tions during the BML in which S-IB IECO
occurs,

b e e e e S et - S IS SONU—. DS oo avonssns - PO SpR—— e ooy
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FUNCTION

TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VENICLE OPERATIONAL FLIGHT TRAJECTORY
GUIDANCE PRESETITINGS

EDD
SYMBOL

BIAS3

BIASS |

BIASS

BIAS6

SIBEOB

INITIAL
VALUE

0.0

0.0

1.06

0.0

0.875

5764191.7

7409196.6

271422 .55

1025021.5

848824.71

UNITS

m/sec

m/sec

m/sec

m/sec

DESCRIPTION

Velocity bias used in (F/M), calcula-
tions during the BML in which S-IB OECO
occurs,

Velocity bias used in (F/M). calcula-
tions during the BML in which 90% J-2
thrust is achieved (i.e., at T3+T3MMC).

Velocity bias used in (F/M). calcula-
tions during the BML in which S-IVB EMRC
occurs,

Velocity bias used in (F/M), calcula-
tions during the BML in which S-IVB cutoff
occurs, !

Engine out bias used to modify the backup
force and mass flow rate presettings during
Time Base 1,

Backup force for computing (F/M)c at
first motion.

Backup force for computing (F/M). between
first motion and I1ECO,

Backup force for computing (F/M). between
OECO & 90% J-2 thrust.

Backup force for computing (F/M). betwcen
J-2 90% thrust and EMRC.

Backup force for computing (I'/M). between
EMRC and GCS.
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TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GUIDANCE PRESETTINGS

EDD

FUNCTION SYMBOL

Mo

PF
PFq
PF)
Variable Data Tape *Byo
Data
Byo
**Bzo

% Used only during S-IB stage flight.
*% Used only during S-IVB stage flight.

INITIAL
VALUE

588672.,08

0.0

588672,08

3123,7173

135149 .48

250.28976

201.78261

1.0
1.0
1.0
-0.040

0.000

-0.132

UNITS

kg

kg/sec

kg

kg/sec
kg
kg/sec

kg/sec

 ---

»m/lec2

DESCRIPTION
Vehicle mass at first motion used for
computing (F/M). in the first portion
of the BML in which liftoff occurs,.

Backup mass flowrate for computing (F/M)
at first motion.

Vehicle mass at first motion.

Backup mass flowrate for computing (F/M)
between first motion and IECO.

Vehicle mass at 90% S-IVB stage thrust
less mass to be jettisoned.

Backup mass flowrate for computing
(F/M), between J-2 907% thrust and EMRC.

Backup mass flowrate for computing (F/M)
between EMRC and GCS.

Performance factor initialization used
for (F/M). backup computations.

Constant acceleration bias terms for
X, Y, and Z axes.




TABLE 3B (CONL'D)

—

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY!
GUIDANCE PRESETTINGS
EDD INITIAL
FUNCTION SYMBOL VALUE UNITS DESCRIPTION
———— e e eeete| 1 —_———— e ——— e et
Ca1 0.99999584 fie
Ca2 W RTIRARS TNy X-components of thrust misalignment
ca3 0.99999220 vectors used in (Fm)c calculations,
s 0.99999008 e i
4
- i 0.0 'f
Performance factor biases along Xy, Yy
Phy 0.0 L - and Zg axes for backup acceleration =
calculations. e
Pps 0.0
4
- SaCfl -0.00288053
8
sacp2 -0.00338344 Y-components of thrust misalignment po
(il vector used in (F/M). calculations. '
Sacp3 -0.00394660 . |
SaCB4 -0.00445155 b
saspl . 0.00013555 | i
Sasp2 0.00015395
i Z-compouents of thrust misalignment ‘
Sas33 0.00015115 vector used in (F/M)  calculations.
Sacf4 0.00017381
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FUNCTION

TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GUIDANCE PRESETTINGS

EDD
SYMBOL

INITIAL
VALUE

35.532

140.532
250.532
360.532

,

UNITS DESCRIPTION

Time Base 3 times to begin using
sec thrust misalignment angles (vectors) in
backup accclerometer calculations,
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il SRR ET HRERLG HIE IO SRS BECESI Sl sritdeottits St HLIE e T AL TR A LR TR R A SR T - E Y‘BLE lc - T —
ASTP (SA=-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAUECTURY
= BRI i NOMINAL
S=IB STAGE FLIGHT DATA
FLIGHT MASS THRUST DRAG LONGITUDINAL DYNAMIC Aok To MACH PITCH ARGLE
TIME ¥ __(ToTAL) ACCELERATION PRESSURE NO, OF ATTACK
(SEC) (LB) (LB) (LB) (FT/SEC2) (LB/FT2) (LB=fT/FT2=RAD) (DEg)
%) -17020 13116“1. 0. o. 000 0. o. .00 « 000
g 1296407, 163047}, 161, ol T S TS, SRR | SRR RS
o 5.00 1264785, 1669891, 756. 42.529 3. 102, .04 6,188
. : _10.00 1232920, 1681229, 2919, 43,865 12, 1941, W02 3.30%
15.00 1200940, 1691932, 6599, 45.219 30. 11203, e15 «270
‘E§ i 2000 1168875, 1703059, 11577, 46,630 59, 40345, 21 -2,729 bl
25400 1136752, 1714637, 16756, 48.125 99, 110747, .28 -i,528
A1 SIS 1104592, 17 i ™ AR i<~
O o 35.00 1072401, 1741646, 29832, 51.414 218, 517283, 44 - 876 )
] g 40+00 1040191, 175719, 37666, 53.236 295. 960295, «54 =-+5n1
a 45.00 1007930, 1774101, 48588, 5§5.122 389, 16594811, «65 ~-.155
= 50+00 975651, 1791017, 60211, 57.113 471, 2704206, 17 «055
§5+00 943376, 1805710, 111016, 57.828 559, 4188236, «Se <056 ‘
7] 3) S7els 7 8 . _600, 52 R CHGEE
65+00 878758, 1833161, 165822, 61065 685, 8664173, 1.25 «013
70+00 846361, 1847076, 144730, 64726 723, 11712054, 1.47 «006
4) 73.25 825310, 1854542, 131580, 67.177 731, 13989148, 1.63 030
g 80+00 781602, 1867572, 104265, 72.588 682, 19276773, 2.00 -.170
85+00 749252, 1874693, 84779, 76.863 587, 23333436, 2.25 -.176
S _2goon 717109, 1879478, 65704, 81.378 O S T DR ARG (S it
95.00 684983, 1881398, 49080, 864066 386, 30738118, 2.80 «029 y
100+00 652890, 1881416, 35746, 90.954% 302, 33902157, 3.11 -.089
105+00 620845, 1879376, 25626, 96.068 229, 36644503, 3.44 -.237
110.00 588859, 1876524, 16980, 101+605 169, 38938729, S, 7Y =717
115.00 556934, 1873204, 8835, 107,710 122, 40808566, 4,13 -1,154
TS 525084, 1868552, 2811, 114.330 76, 4,50 SRR
12500 493317, 1862519, -T40, 121.534 60, 43484632, 4,91 -2.30
5) 1:;390 467987, 1857286, -2325, 127.864 45, 44230961, 5.26 -2.837 flg
6) 133.07 442315, 1849482, -4174, 134,842 34, 4uB8e3811, 5,72 -2,028
7) 136.07 423450, 1840231, -6061. 140,285 28, 45246403, 6.13 1,167
g: 1;:.07 ~1g;75. 6:;;;6. ;g;g;. sg.ogg 20. ':2zza:§' :.:z -.592
140+57 409509, 72, . . 18, . . Nt % Hj
10) 140477 409279, 37844, -5162. 3.381 i 2335%%637’ 6.46 <02 1
11) 140488 409246, 35901, -5121. 3.226 i s 45704096, 6,46 «039 R
1) GUIDANCE ReFERENCE RELEASE?
2) FIRST MOTION: it
o) wALh Qlicd
4) MAXIMUM DYNAMIC PRESSURE?
5) TILT ARREST? e

6) LSA? INITIATE TIVE BASE TwOi

7) IeCO;

i 8) OECO: INITIATE TIME BASE THREES
T 79) INITIATE ULLAGE BURNT

10) SEPARATION SIGNALS
11) S-18/5-1ys PHYSICAL SEPARATION.

B AT T—




) TABLE 1C (CONT+D)
ASTP (SA=21p) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
! NOMINAL
S=IB STAGE FLIGHT DATA

FLIGHT ~==== GPACE FIXED ===== === SPACE FIXED POSITION AND VELOCITY VECTOR COMPONENTS ==
-l TIME RADIUS VELOCITY PATH ANGLE X 2 DX DY D2
. (sEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/9S) (FT/S) (FT/%)
1) =17.20 20910035, 1340.44 90.000 20909952, 41798, ~41568, «00 945,22 950,44
2) +00 20910035, 1340444 90.000 20909939, 58050+ =-25215. -1,48 944,65 951,01
5.00 20910150, 1341.06 87.954 20910046, 62773, -2p459, 45,97 944,23 951,19
i 10400 20910525,  1343.68 85,593 209104310, = 67492. «15703, 100,91 943,66 2 951,21
15.00 20911193, 1349,84 82.965 20911066, 72209. -10947, 162,56 943,21 951,84
. 20400 20912189, 1363.,54  80.108 20912047, 76926, -5178, 231,06 943,42 956,98
gs-go 20313307. 1327.;; ;7.321 20912308. a:gaa. -1geu. sgg.s: 942,92 977,07
«00 2 5302, 1 2 ° 20915124, 86354, . 3
Sgoﬂo 2o9x7igo. 1472.32 70.845 20917290, 91063, 8579, 478,59 o41,43 1025.86
40.00 20920145, 1538.15 67.842 20919922, 95769, 13818, 575,11 941,11 1072.12
45.00 20923302. 1621.12 65,054 20923052. 100474, 19324, 678,16 940.92 1132,60
50+00 20926993, 1722.10 62.565 20926714, 105178, 25170, 787,26 940,74 1208.65
55.00 20931242, 184p.82 600529 20930930. 109881« 31441, 898.7? 940.35 1302.53
3) 57.74 933805, 1911.44 59,674 20933474, 112457, 35088, 957,81 Su0.02 1361.0%9
65400 20941373, 2121.74 584130 20940984, 119280, 45607, 1111,58 939,42 1543.91
| 70.00 20947256, 2295.18 57.476 20946821 . 123976, 53705, 1224,12 939,01 1599,31
4) 73.25 20951391, 2421.53 57.218 20950921 127026 59410, 1300.33 938,77 1814,.30
80.00 20960801, 2719,85 57.08% 20960252, 133362 72564, 1464 ,63 937.63 2081 .24
" 85400 20968509, 2972.55 57.303 20967888, 138044, 83608, 1590,34 935,38 2330466
i 90+00 29976860, 3253.05 57.700 20976163, 142714, 95920, 1720,10 932,40 2598,89
95.00 20985902, 3561493 58+226 20985098, 147368, 109646, 1654,01 929,31 2895,93
100+00 20995631, 3900415 58.873 20994709, 152007+ 124933, 1990,33 926441 3223,.,59
105+00 21006069, 4268,.36 59.608 21005006« 156633, 141938, 2128,43 923,64 3582.67
110.00 21017228, = 4667,92 600429 21015994, 161243, 160821, 2266,27 920.39 3975.72
L. 120400 21041710, 5570.96 624269 21040022+ 170413, 204947, 2537,59 913,82  4B74,.54
125,00 21055030, 6079.21 63,265 21053040, 174973, 230583, 2668, 56 910400 5385.8
5) 129.00 21066196, 6515.73 64,087 21063939, 178607, 253003, 2770,00 906.79 5827.49
6) 133.07 21078014, 69858.98 64.%04 21075396, 182289, 277678, 2873,73 903.61 6306.42
7) 136407 21087050, 7357.95 65,422 21084145, 184996, 297151. 2958,82 9n1.17 6676,28
B) 139.47 21097497, 7569.20 664020 21094228, 188057, 320272. 2963,84 899,33 6206.50
9) 14057 100869 7569423 gg;g;n 210974744 189046+ 327879, 2935,29 898,98 6918.75
1 Os 21101 . . 60274 21098061 189226, 329263, 2929.,26 898,92 6919.26
11) 140.85 21101718, 7566460 66+290 21098292 189297, 329810 2926,88 898,9n 6919.45

1) GUIDANCE REFERENCE RELEASE; RS i

FIRST MOTIONG OR[GM—PAG

2)

3)
4)
5)
6)
7)

MACH ONET
MAXIMUM DYNAMIC PRESSURE?
TILT ARREST:

OFPOORQA.LITY

LSA? INITIATE TIME BASE Two!

IECO}

) OECO’ INITIATE TIME BASE THREE;
9) INITTATE ULLAGE BURN:

10) SEPARATION SIGNAL;
11) S-18/5-1v¥B pHYSICAL SEpARATION.

-




TABLE 1C (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJUECTORY ‘
NOMINAL ki
S=IB STAGE FLIGHT DATA

FLIGHT m===e EARTH FIXED ====- === EARTH FIXEp POSITION AND VELOCITY VECTOR COMPONEP TS =me=
TIME POSITION VELOCITY PATH ANGLE X Y DX oY 0z
(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/9) (FT/S) (eT/S)
1) -17020 295. .00 _E!L_ 295. O« =0 000 -,00 -.oo e
Bl <00 IR - - - ol RO . . e _=0a a0 e S __=a00
5.00 411, 47,87 up2 411, -1 0. 47,87 -e30 -0l
10.00 _ 786, 103,24 1563 786, -3, -1, 103,24 -,81 -,28
15000 1“5“. 165033 «555 1454, -9, -2, 165032 -1.23 08
20400 2450, 234,31 1343 2450, -15. N 234,26 -1.04 4,82
25.00 3809, 310,66 3.365 3808, =20 59, 310,16 ~-1.61 17,48
3000 5567, 395,15 5.847 2 b ..., TSUSSNIN | < MRt | R TN | e
35.00 7766, 488,63 B.627 7751 =56 471, 483,25 =3.37 T2.22
40+00 10450, 592,21 11599 10408, -65, olqg, 580,36 -3,88 117.8%
45400 13669, 706,76 14.670 13566+ -85, 1673, 684,07 -4,30 177,88
\ 50.00 17476, 833,21 17.776 17259, -107. 2742, 793,92 -4.71 252,82
55.00 21924, 970.03 20.991 21511, -133, 4231, 906,28 -5.34 345,80
3) 57.74 24644, 1046,88 224794 24076, -148, 5257, 965,84 -5,.78 RESaBN
65400 32856, 1264,75 274654 31649, -193, 8821, 1121,21 -6,62 585,19 fitind
70400 39447, 1439,52 30993 37538, 227 12122, 1235.06 -T.14 739,45
4) 73.25 44196, 1565,49 33.121 41676, -251, 14707, 1312,25 -7.41 853,66
80+00 55384, 1860.50 37.411 5109 -303, 21370, 1476,91 -8,50 1128,°2 ?
4 85400 64962, 2109.43 40.428 58807, -351, 27598, 1606,67 -1n,58 1366,02
LS RS, 75783, 22%2113______53;23L 67170, -“1n;__”_*_:gngg,______ngglgg____:nu121__“__._1535;31___.“~
95.00 87988, 2690.3 45+801 76205, 483, 43983, 1875,41 -15,91 1928,92
100400 101720, 3023,91 484185 85930, -569, 54431, 2014,79 ~18,19 2254,84 [
105.00 117128, 3387,20 504393 96358, -665, 66586, 2156,35 -20413 2612,07
11000 134366, 3781,.64 52.471 107495, -771. 80612, 2298,10 -22,.31 3003,18
115.00 153592, 4209.70 544442 119340, -887, 96684, 2439,10 «24,30 3431,01
i 12000 174980,  4673,73 56.314 131886,  =3013, 114992, = 2578,73  <-25.83 3897.85
125400 198714, 5176,36 584107 145124, ~1146, 135739, 2715,21 «27.57 4407,00
5) 129.00 219522, 5608,36 - 59.489 156199. -1259, 154240, 2821,55 -28,80 4RL6,83
6) 133.07 242464, 6077030 60+807 167897, -1378. 174922, 2930,70 -29.67 5323,.88
7) 136.07 260614, 6443,86 61645 176823, -1468, 191445, 3020.08 =30.30 5692,26 S
8) 13947 282187, 6651.12 624450 187120+ -1571, 211218, 3028,79 -30,36 5921,39
9) 14057 289277, 6649,33 62+694 190438, =1604, 7742 3001,00  =30.25 5933,52
10) 140.77 £90565, 6647,10 62738 191038, -1611. 218929, ‘3551 =30.23 ©o34,00
11) 140.85 291073, 6646,22 62+755 191274, -1613, 219398, 2992.77 =30.22 5934,19

1) GUIDANCE REFERENCE RELEASE; A L I il T k)
2) FIRST ~vOTION?
3) MACH ONE?

&) MaxIMym DYNAMIC PRESSURE?
5) TILT ARREST:
6) LSa? INITIATE TIME BASFE Twoi
7) 1ECO}

L R0 TNETRATE TIHE BA E THREE} Sl i ikt i i !
_5) INITIATE ULLAGE

10) SEPARATION SIGNAL}
10 s-iﬁ's-xva PHVS!CAL SEPARATION,




TABLE 1C (CONT+D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S=IB STAGE FLIGHT DATA
FLIGHT ALTITUDE "RANGE ~ RELATIVE  VELOCITY VECTOR ,2IMUTH ~ LONGITUpF  GEOCENTRIC  GEODFTIc
TIME , VELOCITY SPACE FIXED EARTH FIXEp  (P0S, EAST)  DECLINATION LATITUDE
(SEC) (FT) (NM) (FT/S) (DEG) (DEG) (DEG) (DEG) (DEG)
é; i i 4 ;gg, -ggo .go go 000 L e -80,621 28,466 28,627
"3';:, . s +000 5496 0,000 il SONUNIL.. [ .« IR UL S, 1] 8,627
LT TN .000 48.21 89,986 ”"_%ﬁ"— -80.65‘} 29-72? gaogz'l
! 10425 | +001 103.41 89,971 a1 S -80,621 28.4¢6 28,627
15.00 1454, «002 165,54 89,942 NZA -80,621 28,486 28,627
20.00 , 2450, <004 234,41 89,796 29.211 -80,621 28,466 28,627
25.00 3808, 2012 310.27 89,392 38,121 -80,621 28,486 28.627
30.00 5564 , +035 394.39 88,713 40,269 -80,621 PP e . Gl R
35000 7752, «081 487.53 87.747 41,766 -80,620 28,457 28.628
4000 10408, +159 590.76 86,480 42,734 -80,619 28,448 28,629
45.00 13567, «280 705.09 84,920 43,347 -80,617 28,469 28,631
5000 17260, 2457 831.71 83,094 43.743 -80,615 28,471 28.633
55.00 21512, .703 969,22 81,025 43.584 -80,612 28,474 28,636
3) §57.74 24077, 2873 1046468 79,828 4%.075 -80,610 28,476 28,638
62+00 31652, 1+460 1267.05 76,518 44,303 -80,602 28,443 28,645
70.00 37542, 2+004 1444,93 74,126 44,429 -80,595 28,490 28,652
4) 73.25 41682, 2,430 1574431 72.562 44,503 -80,589 28,495 28,657
80.00 51106, 3.526 1872.68 69,362 44,601 -80,574 28,508 28.670
85+00 58826, 4.549 2123.86 67,089 44,610 -80,561 28,520 28.682
90+00 67200, 5,779 2409,19 64,970 44,609 -80,544 28,535 28,696
95.:00 76252, 7.238 2720.61 63,040 44,622 -80,525 28,552 28,718
10000 86001, 8,950 3060411 61,300 44,652 =-80,502 28,572 28,734
10500 96464, 10.941 342750 59,744 44,693 -80,476 28,596 28,758
 110.00 107651,  13.235  3823.08 58,346 44,730 -80,445 28.623 28,785
115.00 119563, 15.862 4262,46 57,097 4,773 -80,410 28,654 28,816
_120.00 132202, 2 18-851 gzggigg____,§§.987 SRR, 1 .. JOCHRANGL.... % 1Y ___28.689 28.852 i
12500 145563, 22.234 5259,55 54,99 44,872 -80,325 28,72° 28,892
5) 129.00 156765, 25,248 5694,92 54,278 44.913 -80,284 28,765 28,927
6) 133.07 168625, 28,614 6166,.86 53,620 44,960 -80,239 28,84 28,967
7) 136.07 177694, 31.302 6533,87 53,179 44,994 -80,203 28,836 28,999
8) 13%.47 188180, 34515 6741,01 52,942 45,028 -80,160 28,874 29,037
9) 140.57 191564, 35.575 6739,02 52,937 45,037 =-80,14 28,886 29,049 At
100 140:77 192176, 5 6736, 52, 45,039 -80,143 28,889 29,052
11) 140485 192418, = 35.843  6735.34 52,938 45.040 - =80,142 28.890 29.053
1) 6yIDANCE REFERENCE RELEASE} - - g
2) FIRST MOTION; —
3) MACH ONE; 2]
4) MAXIMUM DYNAMIC PRESSURE} L i
5) TILT ARRE<T} F
6) LSA? INITIATE TIME BAGE TwOi -
7) 1gCO; o
8) o:co. xanATE TIME BASE THREE} >
ULLAGE BURN;

10) SEPARATION SIGNAL} e,
11) s-16/5-TvE PHYSICAL SEPARATION.




———————— - e —-— — S po——_ = - —— e b own e - B = B e i L

TABLE 31C (CONTD)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOVINAL
S=IB STAGF FLIGHT DATA
i il i FUIGHY T VEHICLE ATTITUDE aNGLE ~  VEHICLE ATTITUpe RATE VEHICLE ATTITUpE ERROR
TImg PITCH YAW ROLL PITCH YAW ROLL PITCH YAW ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (DEG) (DEG) (NEBG)
1) -17.20 «000 «000 -4l 842 -.003 «003 .002 «000 «000 .000 e
i L2 M | =e045 = 044 =4l4.808 = ~,003 g, - IR =045 1 il W
5,00 -.017 -.016 -ul.843 -.00N1 .01 .00% -.0N1 -,023 -,001
10,00 -.011 -+020 -44.843 «002 «000 000 «007 -.022 -,001
15,00 ~.662 -.005 -40.739 -,202 +006 1,001 «148 0121 -,897 ;
20,00 -2,000 « 023 -35.771 -.329 =-,002 1,003 «191 166 -,929
25,00 -3,847 -.039 =30.773 - 406 -.000 1,000 271 116 -,931
30,00 -6,078 S L SR R L N R
35,00 -8,614 -.010 =-20.770 -.532 «001 1,000 «399 «140 -,928 .
40,00 =-11,374 =009 =15.771 =+570 =-.002 1.000 «481 127 -,929 4
45,00 -14,300 -.021 =-10+773 -.598 -.004 +999 543 082 -,931
50,00 =-17.433 -.043 =5.777 -.685 =007 1.000 1614 019 -,935 ’
55000 -20.888 -.075 -+804 -.699 -.N06 o322 «601 - 066 ".805
3) S7,74 _ =22,814 -,083 «051 =705 007 -.068 liowO™ AR Y TSRS | RN
200 -27.958 -.080 =-.001 -, 711 «000 .000 «610 -, 080 -,001 il
70,00 =31,483 -.099 =«000 =697 ~e004 -,000 +606 -.099 -.001
4) 73,25 -33.,737 -.094 =-+000 -,688 «002 -,000 «597 -, 094 -,001
80,00 -38,262 -,111 «004 - 634 <015 .001 549 -,111 .003
- 85,00 -41,.,287 -.013 «004% -,562 +006 -,001 +608 -.013 004
S S S O -44,110 $ 047 =+000 =+510 +005 -,002 512 $ 047 000
95,00 -46.690 +055 -.002 -.513 -.004 .000 461 «055 -,002
100000 -~9022° .020 -0001 "0503 “oooa 1. .001 0~.° .020 ".001 Lo
105,00 =51.574 -.031 «001 -+510 -.019 .001 +580 -,031 .001
110,00 =-54,104 -,086 +005 -, 504 -.007 .001 «530 -,086 ,005%
115,00 -56,599 -, 104 «007 -.4%4 «001 .000 «506 -, 104 .006
___!%gﬂw i+ SOOI, 5. .. GORDL. . . | NN G.o . . . SUCSIONRY . - SRR . i i SR il
125,00 -61,608 -.180 +007 -e473 .011 -,000 22 -, 180 .007
. 5) 129,00 ~ =63,529 -,158 2007 =, 48B4 +003 ~ =,000 470 -,158 .006
6) 133,07 -64,056 -,153 <004 «030 =-.005 -,002 -.058 -, 153 L0084 L
7) 136,07 -64,048 ~.168 «002 «002 -.002 -,001 -.040 - 168 L,0n3
g; 12:.“; :2“001: '0085 000: oOlg «005 '.801 ‘001;’ -,085 001
S 4,00 =.092 «00 «00 -+020 000 =007 = =,092 001 et
100 150,77 =64,005 =097 +001 «005 -.024 -,000 -.006 -,097 .001
11) 140,85 -64,005 -.099 +001 «005 -.026 -,000 -.006 -.099 .001

1) GUIDANCE REFERENCE ReLEAGE;

2) FIRST MOTION:

Q) MAGE Qivg

4) MAXIMUM DYNAMIC PRESSURE;

5) TILT ARREST:

6) LSA; INITIATE TIME BASE TWO;

7) 1ECO;

8) 0ECO; INITIATE TIME BASE THREE;

INITIATE ULLAGE BURN;

10) SEPARATION SIGNALF i |
11) s=18,/5=1vB pHYSICAL SEPARATIQN. i

E=a ]




TABLE 2C
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL
S-1VB STAGE FLIGHT DATA

2) J=2 ENGINE START COMMAND;
3) g0% y=2 THRUST LEVEL;
4) TERMINATE ULLAGE BURN?

FLIGHT MASS THRUST DRAG LONGITUDINAL DYNAMIC INERTIAL PITCH ATT, PITCH ANGLE
SR _ (TOTAL) _ ACCELERATION PRESSURE  RANGE ANGLE COMMAND OF ATTACK
(SEC) (LB) (i.B) (LB) (FT/52) (LB/FT2) (DEG) (DEG) (DEG)
1) 140,85 307882+ 9104, 832 +864 17. 1+086 -63.999 +039
2) 142,17 307811, 9068, 727. .872 S T I
. 't BT 57 307319, 165330, 532, 17.253 10. 1.172 -£3,099 1+539
i SRR e - 3 NI 305897, 210049, 390. 22,053 T 1227 -6£3.999 24280 —
5) ‘52.77 303758, 230311, 247 24,370 4, 1305 63,999 2.890
160,00 299604, 2;25.5 . 120, 24,965 2, 1443 -63,999 4.463
6) 165,17 296772, 232136, 71, 25,160 L 1.543 -63.999 5,552
170,00 294130, 232658, 43, 25,446 14 1:638 -63,999 U
7 171,47 293328. 232788, 36. 25,531 0, 1.667 -63,999 6,876
d 8) 17_5!AQ9 2822360 232977. ] 2“0 26.556 0. 10737 '630999 70616
180,00 279490, 233190, 19, 26,843 0, 1.839 -58,999 114845 gl
190,00 274007, 233072, 10. 27,367 0, 2.046 -56.105 18.471
200,00 268514, 232692, 3. 27,881 0. 2.259 -57,288 1R.820
(kb 10,00 263035, 232542, 1. 28,444 0, 2.478 -58,231 19,411
220,00 257554, 233226, ) 29,135 0. 2,703 «-59,364 19.828
230,00 252060. 232800, 0 29,715 0, 2.934 =-60.729 19,873
240,00 246580, 232729, O 30,367 0. 3.172 -61.738 20+216 L——
o 250,00 241103, 232650, 0s 31,046 0, 3.416 -62.,817 20.484 :
2 260,00 235627, 233272, 0. 31,852 0. 3.667 -63,93R 20.643 !
i 70,00 230135, 233470, 0e 32,640 0, 3,925 = =65:266 20556 !
280,00 224644, 232929, O 33,360 0, 4,191 -66.443 20.508 ;
290,00 219163, 232925, Oe 34,196 0, 40464 -67.420 20.639 |
300,00 213684, 232922, 0 35,071 0, 4,745 -68,534 20+601 |
ko 310,00 208205, 232915, Oe 35,992 i 0, 5.034 -69.680 20:486 !
320,00 202727, 232907, 0 36,964 0, 5,332 -70.821 20330 e
il P 1972649, 232892, 0. 37,988 T OROG  T e G R T S S |
340,00 191772, 232878, (B 39,070 0, 5,953 -73.093 19.869 |
I 350,00 186296, 232862, 0» 40,216 0, 6.278 -74,232 19.517 |
‘ 360,00 180821, 232846, O 81,431 0. 6,612 «75,361 19,213 ,
L 379,00 175347, 232819, 0 42,719 0. 6.957 -76,496 18,874 §
i 333.00 169873, 232790, 0 :u.o:o 0, ;.3;3 -;;.g;: 10.332 i
«00 643299, 232766, Oe 5.5 0, . -78. 18+ | F2n
400,00 158026, 232742, 0 EV.iT% o 0, 2,055 -79,022 17.596 ‘
R “10!90 g 153_“35. PG 2336_2;_, o. A “'_09“ 0. B 8-{!6 -Q_lo;69 i3 Lg.”’ 2|
420,00 147945, 233062, 0e 50,684 0, 8,845 -82,342 164430
i 430,00 142465, 233046, 0 52,630 0. | 94260 = =B3.428 15.986 il |
1) s=1b/S=1ve PHYSICAL GEPARATION; L

5) JETTISON ULLAGE ROCKETS} 3
6) DYNAMIC PRESSURE = 1 PSF; |

T T T o SN
8) 16M INITIATIONG




TABLL 2C (CONT'D)
ASTP (SA=-21p) LAUNCH VFRICLE OPERATIONAL FLIGHT TRAJECTORY
NOVINAL
S=-I1VR STAGF FLIGHT DATA

i FLIGHT MASS THRUST ~ DRAG  LONGITUDINaL  DYNpMic INERTIzL PITcH aTT.  PITeH aNGLe
TIME i Ul ANOTAL) ACCELFRATION PRESSURE  RANGE ANGLE cOMMAND OF A7¢ACV
(SEC) (LB) (LB) (LB) (FT/S2) (LB/FT2) {DEG) (DEg) (DEG)
440,00 136985 233031, 0. 544732 o, 9.687 -B84+579 15°443 P
: il 450,00 131507, e T P 56,958 DA e T T .y Sl 14.854
- 460,00 126029, 232790. 0. 59,428 0. 10.586 -B6 . RRA 14220
9) 469,00 121263, 197590, 0s 52,425 0. 11.010 -07,936 13:,635
470,00 120763, 197448, 0 52,604 0. 11.058 -88.002 13.580
480,00 116144, 196665, 0. 54,479 0. 11.504 -89,123 13.079
490,00 111562, 196553, 0 56,685 0, 12.044 -90,268 12.511
sQ%;nn______xni9An;______Lzﬁsza._____n;______§2;1lnﬂu_*“-_.___n,,w_»_uiz;sﬁn_m_.w =91,408 11.956 TG g e
510,00 102399, 196570, 0 61,763 0, 13.090 -92,751 11+166
520,00 97817, 196561, 0 64,652 0. 13.638 -93,054 104439 1
530,00 93235, 196550, O 67,826 0. 144202 -9%,051 9,833
540,00 B8AS54. 196522, 0 71,321 0, 144784 -064179 9,198
550.00 84073, 196473, O« 75,188 0. 150385 -97.336 nR.561
0 79491, 196409, Qe 79,496 . R 16s006  =98.487 2913
s «00 74911, 196306, O By,312 0, 16+648 -99,061 6+766 ik
. ®80,00  T70333. 196162, = 0. 89,734 0. 17.312 -9G,748 7.393
L 10) 583,18 68876, 196099, 0s 91.602 0. 17+528 -99,748 7+551
g 11) 583,38 68840, 137272, 0 64,157 0, 17.542 -00,748 7.560
12) 583,68 68759, 5556, 0 2.600 0. 17.583 -99,74R 7.600
13) 593,18 68744, e P 1« =+000 0, 18.212 -99,767 B.236

9) EMR SHIFT To 4.8:15
10) GUIDANCE CUTOFF SIGNALG
11) INITIATE TIME BASE FOURY
12) BEGIN LOx NPy i Rt i L A e I e i IR s S
13) ORBIT INSERTION, -




TABLE 2C (CONT'D)
ASTP (SA=210) L.AUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL
S=IVR STAGE FLIGHT DATA

SRR T ===m= GPACE FIXED ====a

~=- SPACE FIXgp POSITION AND VELOCITY VECTOR COMPONENTS ==a
TIME RADIUS VELOCITY PATH ANGLE X Y Y4 pX DY (V4
(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/S) (FT/S) (FT/9)
1) 14p.85 21101728, 7566.60 664290 21098301 189297, 329829, 2926,88 898,90 6919.45
e . 2) 142,17 21105722, 7550097  66.554 21102140, 190484, 338970,  2885,61 898,53 = 6919.76
3) 145.57 21115774, 7526432 67.230 21111775, 193538, 302506, 2786,22 897,12 6933,80
4) 148457 21124422, 754913 67.794 21120031, 196225, 383383, 2718,63 894,61 6985.57
5) 15277 21136243, 7598.21 68.566 21131264, 199977, 412902, 2630,67 892,46 7072.19
160+00 2115586y, 7693.45 69,862 21149750, 206420+ 464608, 2482,07 889.27 7227.56
6) 165+17 21169324, 776613 70.762 21162313, 211013, 502273, 2376,72 886.89 7340.12
17p.00 2118148 7836.8 71.582 21173553, 235290, 537973, 2278,79 = B8u.64
7) 171.47 21185097, 7859,02 71.827 21176877, 216588, 548°_ 7, 2249,17 883,95 7478,24
8) 175.00 21193650, 791637 72.408 21184696, 219707. 575480, 2179,47 882,19 759,14
180.00 21205411, 7999,85 73,190 21195348, 224111, 613564, 2083,18 879,15 7673.66
190.00 21227878, 8166424 74,483 21215338, 232866, 691389, 1919,32 871.75 788%9.47
200400 21249114, 8342.,72 75.686 21233735, 241543, 771377, 1759,.73 863.40 8109.18
210400 21269137,  8529+70  76.838  21250530. 250131, 853592,  1599.08 854,08 A334.82
220+00 21287968, 8727.76 77934 21265716. 258622, 938054, 1438,15 843,97 8566.98
230.00 21305633, 8937.97 78.981 21279289, 267008+ 1024958, 1275,86 833.19 8807,11
240.00 21322141, 9159.06 79.98¢ 21291227. 275283, 1114258, 1111,38 821,61 9054.19
> 250400 21337513, 9391.19 80.926 21301514, 283436, 1206065, 945,83 808.82 93,8,37
il 260400 21351771, 963465 81.820 21310139, 291456, 1300451, 778,70 79,81 957n,.,19
A, 270+00 21364941, 98%&;;;, 82.663 21317085. 299328, 1397499, 609,77 779.59 9841.07
f 280400 21377038, 10158.88 83,463 21322326, 307044, 1497302, 437,90 763,22 10120.70
290.00 21388082, 10438.26 84+213 21325836, 314588, 1599%0. 263,76 745,34 10408.27
300400 21398100, 10729.51 84,913 21327596, 321945, 1705496, a87.6u 725.79 1070%.58
310400 21407121, 11033.14 85,566 21327581, 329099, 1814063, =-91,25 704,67 11010.28
32000 21415169,  11349.47 86.175 21325762+ 336033, 1925734, -273.22 681.91 11325,.68
330.00 21422273,  11678.83 4__§§1%29__mm_§1§3§197gv_ 342731, 2040610,  =-4S8,48 657,44  11651,30
340+00 21428462, 12021.58 87.263 21316581, 349176, 2158795, -647,26 631413 11987.54
350400 21433767, 12378.20 87,74y 21309150. 355348, 2280399, -839,91 602.90 12334.95
360400 21438220, 12749.24 88.185 21299770, 361227, 2405534, ~1036,84 572.65 12694410
370+00 21441858, 13135.19 81,586 21288399, 366794, 2534322, -1238,20 540.34 13065.53
380+00 21444718, 13536.71 88.948 21274991 . 372027+ 2666889, -1444,37 505485 13449,92
39000 446843, 3954.54 89,273 21259496, 376903+ 2803367, -1655,77 469.09 13848,01
40p.00 21048276,  14389,69 89.561 21241858, 381400, 2943898, -1872.80 429,87 18260 .62
410+00 21449067,  14844.13 89.812 21222021+ 385492 3088639, =-2095.90 388.04 14690.29
@420+00 21449266, 15318.17 90.031 21199917, 389153, 3237761, -2326,38 343,68 15136.58
430,00 21448923, 15811.74 904215 21175472, 392356+ 3391428, -2563,91 296.36 15599.67

1) S=Ib/S-1Vd PHYSICAL SEPARATION:

2) J=2 ENGINE START COMMAND}

3) 90% J=2 THRUST LEVEL?

4) TERMINATE ULLAGE RURN}

5) JETTISON ULLAGE ROCKETSS

6) DYNAMIC PRESSURE = 1 PSFi
TTTTT7Y LEs JETTISON?

8) I6M INITIATION:

Y At S RS .
"

. Tu.:'lmd.;w,u e




TABLE 2C (CONT+D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY el
NOMINAL
S=-IVB STAGE FLIGHT DATA

N 1 = T e RGO FRIRRE). wmaewge | ==a SPACE FIXED POSITION AND VELOCITY VECTOR COMPONENTS «=a
TIME RADIUS VELOCITY PATH ANGLE X Y b4 DX oY 02
(sEC) (FT) (FT/5) (DEG) (FT) (FT) (FT) (FT/S) (FT/S) (FT/9)
440400 21448104, 16326.94 90363 21148614, 395070 3549819, -2808,.95 245,88 1608161
450400 21446876,  16865.00 90479 21119265+ 397263, 3713128, -3062,57 192414 165R3,4°
Ubps00 216445308, 17427.91 95.562 21087333, 308900, 38f 1563, -2325,40 134,82 171n7.1R
9) 469.00 21443675, 17946.71 90+617 21056308 399870« 4037719, -3570,98 B81.02 17587.66
47000 21443479, 17997.8) 90.628 21052723, 399948, 4055330. ~3599,11 75461 17634411
480,00 21441330,  18519.22 90.716 210153312, 400426, 4234024, ~3884,74 19,21 18107.18
geo.oo 21:39372. 13262.;5 :o';7° 209;u99a. uoggzs. 4417534, -axgg.;o -4n.13 1559:.00 jeat
00.00 21436183 29.28 s HGRIIDE 20931663  399611. = 4606054, = ~-4487,32 ~-102.92 191n9.21 |
10+00 21433350, 20222.75 90.816 20885206, 398253, 1,799795, ~4806,52 =169,09 19642.52
520400 21430450. 20844.9% 9n.798 20835483, 396217, 4993986, -5140,58 =-238,90 20199.73 ‘
530400 21427580, 21457.87 90+751 20782349, 393458, 5203879, ~5488,73 =313.74 20783.n2
540400 21424855, 22184.38 90674 20725658, 389924, 5414746, ~5852,02 -393,99 21394,98
550.00 21422404, 22907.86 9p+568 20665251, 385560+ 5631887, -5232,47 -479,76 22038.52
560.00 21420365, 23672.3p Aggngsgz, 20600944, 3 9, 855637,  =6632,25  =S71,86 = 22717.05
70400 21418838,  24483,47 04293 20532486, 374101, 6086354, -7064,23 -671.48 23432,.58 [
580+00 21417982, 25343.99 90+089 20459636, 366860 6324450, =-7506,3° =777.44 241964.37
= 10) 583.18 21417912, 25629.06 90008 20435519, 364330 6401860, =7648,24 =B12.26 24447.76
~ 11) S83.38 21417912, 25646413 90+003 20433988, 3164168 6406751« -7657,01 -A14,28 2u462 8%
12) 583.98 21417911, 25650.04 90+002 20429388, 363679, 6u21429, -7675,23 -815.,09 24461421
13) 593.18 21417906,  25651.12 90001 20357538,  356158. 6646087,  =7944,11 2 -819.64 = 24376.,20

9) EMg SHIFT TQ 4,831

10) GUIDANCE CUTOFF SIGNAL;
11) INITIATE TIME BASE FOUR?
12) BEGIN LOX NPV}

i ~13) ORBIT INSERTION,




TABLE 2C (CONT+D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
NOMINAL

S=-IVB STAGE FLIGHT DATA

LI wem=e EARTH FIXED ==w== === EARTH FIXEp POSITION AND VELCCITY VECTOR COMPONENTS ===
TIME POSITION VELOCITY PATH ANGLE X Y 2 DX DYy D2
(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/9) (FT/S) (FT/9)
1) 140.85 291094, 6646,22 624755 191284, -1613, 219417, 2992,77 -30.22 5034,19
LRIVENRLY | 29909p. < OSR8.39 _ 63.047 195213  =1653, 227256,  _ 2952,33 = =30.05 SO34,40
3) 145.57 321382, 6598, 00 63.801 205076, -1754, 247441, 2855,16 =3n.02 S04R,17
4) 148+57 340617, 6616,58 64+455 213542, -1846, 265361, 2789,8; -31.106 5999,60n
5) 15277 367687, 6659,94 654360 225081, -1978, 290738, 2705.16 -31,24 6nR5,72
160400 4314769, 6746,01 664881 244127, -2201¢ 335307, 2562,42 -30,68 6240,33
6) 165417 448820, 6812,.66 67.938 257116 -2359, 367865, 2461,37 -30.23 6352,41
170.00 480920, 6878.14 8,901 268775,  =2504, 398795, 2367,53 _ =29,70  6457,77
7) 171.47 490737, 6898,80 69.188 272230, -2547, 408299, 2339,17 -29,53 6490,05
8) 175,00 514479, 6952,67 69.868 280373, =-2651, 431361, 2272,54 =-29,15 6570,.72
180.00 S48400, 7031,68 70.791 291501. -2795, 464502, 2180,68 -29,08 668“t93
190.00 617383, 7191,36 72314 212510 -3092, 532437, 2025,75 -30.27 6900,08
200400 687958, 7362.25 73.730 332017, -3403, 602528, 1875,42 -31,98 7119,30
210400 760222, T544,47 75.+082 350017,  =3733. 674842, 1724 ,37 -34,17 7344,68
20+00 34271, 7738,54 76364 366506, -4087, 749443, 1573,41 -36,64 7576,81
230.00 910217, 7945,43 77.583 381483, -4466, 826406, 1421,49 -39,2% 7817,.14
240400 988171, 8163,81 78.744 394930. -4872. 905809, 1267.76 -42,08 8064 .67
e 250.00 1068242, 8393,84 79.837 406837, -5310. 9a7723, 1113,39 -45,58 A319.54
o 260400 1150544, 8635.74 80.866 417195, -5786, 1072225, 957.85 -49,73 As82,31
270400 1235200, __889%0,72 81.833 425992, =-6306, 1159401, 800,96 -54,48 854,40
280.00 1322337, 9158,21 824745 433207, -6877, 1249344, 641,60 -59,74 9135,52
290.00 1412074, 9437,32 83596 438819, -7504 o 1342138, 480,43 -65,88 9424 ,85
30000 1504534, 9728,66 Al4.388 442812, -8198, 1437871, 317,78 -73.03 9723.20
31000 1599844, 10032.69 85.123 445168, -8967. 1536635, 152,87 -81.,06 10031.20
320400 1698136, 10349,69 85+805 445862« -9822., 1638529, -14,60 -90.02 10349,28
330.00 1799544,  10679.94 ~ 86.435 95&8681__.,'1g;21:__,.113§§56._m4_ -184,80 =99.95  10677.87
" 340400 1904206, 11023,79 87.015 442158, -11824, 1852123, -357,9% =110.94 11017,.62
350400 2012266, 11381,69 87546 437700, -12993, 1964043, -534,35 =123,04 11368,47
360400 2123869, 11754415 88.031 431460 -14289, 2079533, -714,42 ~136,33 11731,.62
370.00 2239168, 12141,.65 88.470 423400 -15724, 2198718, -898,25 =15n,79 12107,84
380+00 2358322, 12544 ,83 88.865 413482, =17309. 2321727, -1086,22 ~166.51 12496,60
390.00 zue;nog. 12964,40 9,218 401662, =-1905 S -1278,68 =18 ___12899,.88
00.00 2608 . 13401.17 B9.52 ) 3. =-20985., 2579775, -1476,04 -202.03 13318,10
410400 2740601, 13857,69 89.799 372126 -23104, 2715121, -1678,62 =222,03 13753,.85
420400 2876924, 14333,64 90+033 354300, -25430, 2854911, -1887,75 =2u43,43 14206.7n
43000 3018022,  14829.16 904229 334353,  =27978. 2999314, -2103.06 =266.60  14676.86
=4
" A
1) S=jb/S=1Vb PHYSICAL SEPARATION} o G2
2) J=2 ENGINE START COMMAND? i EBEa i
3) 90x% J=2 THRUST LEVEL}
4) TERMINATE ULLAGE RURN; = i;
5) JETTISON ULLAGE ROCKETS} o

6)
"7) LEs JETTISON?
8) 16m INITIATION;

DYNAMIC PRESSURE = 1 PSF1




TABLE 2C (CONT*D)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOVINAL
S=IVB STAGE FLIGHT DATA

~ FLIGHT ==m=s EARTH FIXED ===== ==== EARTH FIXEp POSITION aNp VELOCITY VpcTOR (OWPOREHTS <wa=
TIME POSITION VELOCITY PATH ANGLE X Y 2 DX DY n2
(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/S) (FT/S) {2043
4u0.00 3164106, 15346,34 90.+387 312218, =30768, 3148514, -2324,94  =291.69 15166,40 el
AL _ 45p.00 3315402, _15886,41 90.509 287828, -33819, _ 33p2712.  -~2554,40 =318,71 15676,46 _
460.00 3472150, 16451,33 20596 261104. -37150. 3462120, -2792,02 -3u47.89 162NE,9%
S) 469400 3618094, 16971,89 90+653 234985, -40406, 3610229, -3014,18 =375.24 16697,88
470400 3634589, 17023,16 90.664 231957, -40782, 3626951, -3039,82 =377.76 16745 ,30
480400 3802347, 17546,29 90.756 200265, -44692, 3796806, ~-3300,02 -404,58 17228,42
490.00 3975348, 18090493 90+820 165926+ =48878, 3971583, ~3569,59 ~432.93 17729,99
R HAD AN . .. WAL - 18659,77 Q0852 128843,  =53357, 4351478, = ~=3848,77 463,20 182%2,66 N
510400 4338015, 19254,94 90.857 CEETER -58148, 4336714, -413%,41 =495,20 18798.21
52000 4528204, 19878,80 90+837 46009« -63267. 4527528, -4443,70 ~529.05 19368,54 1
53000 4724678, 20533.42 90787 -3, -68740. 4724178, -4760,84 *=566.,07 19965,86
54000 4927758, 21221,.62 90705 -49254. =74600. 4926947, -5091,748 ~606.49 20592,80
550400 513779, 21546,80 90593 -101899. =-8p681. 5136146, ~5438,33 =650.23 21252.38
g9n;%n_____:g::xzn._____gzILSL;g____ - - _*497.89 = 216948.10 |
70.00 5580309, 23525, 90+305 =218057. -94852, 55752640, -6197.,45 =750.28 22682.40 i
L 10) 583,18 58859781, 24673.54 20+00° -303258, ~105229. 5881027, -6729,33 ~B2u4,83 23723,81
> 11) 583.38 589u592, 24690464 a0«004 -304605, =1053%4, 5885773, -6737,30 ~825.91 23739,30
b 12) 583.98 5909034, 24694,53 a0.002 -308652. -1058%0. 59n0017. -6754,28 =B24,80 23738.56
13) 593.18 6130434, 24695,29 90+001  =371949. =113376. 61180%0. =7005,63 <802.33 23667.16

 9) EMg SHIFT 10 4,831

10) GUIDANCE CUTOFF SIGNAL; kA e L Uil B
11) INITIATE TIME BASE FOUR?

12) BEGIN LOX NPV e e

13) ORBIT INSERTION.




TABLE 2C (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S=1VB STAGE FLIGHT DATA
FLIGHT ALTITUDE RANGE  ReLATIVE VELOCITY VECTOR ,ZIMUTH LONGITUpE GEOCENTRI 6e0peTie it
TIME VELOCITY SPACE FIXED EARTH FIXEp (P0S, EAST) DECLINATXSN LATITUDE
(SEC) (FT) (NM) (FT/S) (DEG) (DE@) (DEG) (DEG) (DEG)
1) 11.0085 192427, 350846 673533 520938 45040 =80,142 28.890 29.053
2) 142.17 196437, 37.119 672034 52,948 45,050 = =-8p.128 @ 28,905 = 29.068 tte ] il
4) 148,57 215212, 43,300 668677 52.911 45,087 -80,042 28,977 29,141
5) 15277 227084, 47.412 6715.59 52,847 45.119 -79,98¢ 29.026 29.189
160,00 246788, 54.624 6799.07 52,741 45,183 -79,889 29,110 29,274
6) 165.17 260317, 59.887 6866.18 52,668 45.230 -79,817 29.172 29.336
17000 272535, 64,882 6932,05 52,603 u5.274 =-79,75g 29,231 e e iR LA
7) 17147 276170, 66.416 6952,82 52,584 45.288 =79,729 29,249 29.413
8) 175.00 284769, 70138 7006+97 _ 52,536 45,321 -79,679 29,292 29.457
180400 296596, 75.482 7086433 52,467 45.363 -79,606 29,355 29,519
190400 319197, 86.424 724656 52,340 45,438 -79.457 29,483 29,648
200+00 340572, 97.699 T417.94 52,217 45,511 -79,303 29,614 29,780
tiv ke 210.00 360738, 109,318 760059 52,099 45,584 «79,144 29,750 29,916
220.00 379717, 121.292 7795,06 51,986 45.658 -78,98¢0 29,.8a° 30.056
230.00 397533, 133.635 8002430 51,878 45,735 -78,81p 30.033 30.200
= 240400 414199, 1464361 8221.01 51,776 45,814 -78,635 30.180 30.348
it 250.00 429733, 159,482 B451.32 51,678 45,893 -78,453 30.333 30.501
26000 444160, 173.013 B693.,47 51.584 45,973 -78,26% 30.489 3I0.A58
i 270400 457503, 186,969 8948,69 51,494 46,053 =78,071 30.651 30.820
o 280400 469780, 201+366 9216439 51,410 46,136 =-77,879 30.817 30,987
AL - 290+00 481009, 216.220 9495,68 51330 46,219 =77.662 30.9a8 31.158
; 30000 493218, 231.547 9787.20 51,254 46,303 =77,447 31.165 31.335
%g 310.00 500437, 247.363 10091.3% 51,183 46,388 -77.224 314347 31,518
320.00 508690, 263,688 10408.,53 51,117 46,474 -76,993 31.534 31,706
b ,“,i; ___330.00 516005, 280.538  10738,93 _ 51,057 IR, . . SRR . ('Y i . SCAMGROLRE Y i« AR . . .
£ s 340400 522413, 297,935 11082.%91 51,003 46,656 -76,506 31.926 32,099
o 350400 52794, 315,898  11440,93 50,955 46,751 -76,250 32,131 32.305
o 360+00 532632, 334,449 11813.52 50.914 46,849 ~75,983 32.343 32,517
< | 370400 536512, 353,612 12201.15 50,879 46.951 75,707 32.561 32,735
.' 380400 539623, 373,408 12604.45 50,852 47.058 -75,421 32.785 32,961
390 542007 393,865 13024.14 50,833 47,170 -75,123 33.017 33.193
400400 55§Vo§. 415,008 "iiiSfIEE' 0.822 47,287 74,815 33,256 33.433
410400  S44778, = 436.866 13917.70 50.818 47.409 =-74,4%9 33,503 33.680
420400 545265, 459,472  14393.79 50,825 47.539 =74,164 33.758 33.936
430.00 545220, 482,856 14880,46 S50.841 47.676 -73,814 34,020 34,199
1) S=1B/S=1vE PHYSICAL SEPARATION?
2) Je2 ENGINE START COMMAND} ; :
3) 90% J-2 THRUST LEVEL}

4) TERMINATE ULLAGE BURNj
) JETTISON ULLAGE ROCKETS?
6) DYNAMIC PRESSURE = 1 pSFi

T T P N R
8) I6M INITIATION?




TABLE 2C (CONT+D)
ASTP (SA=21pn) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJUSCTORY
NOMINAL
S-IVE STAGE FLIGHT DATA

FLIGHT ALTITUDE RaNGE ~ “RELATIVE — VELOCITY VECTOR ,7IMUTH ~ LONGITUpE  GEOCeNTRT:  GEODETIC

TIME VELOCITY SPACE FIXED EAPfH FIXEp (P0S, EAST) DECLINATION (LATITUDE
(SEC) (FT) (NM) (FT/S) (DEG) (DEG) (DEG) (DEG) (DEG)
440.00 S44710, 507.0s 15406.80 50,866 47820 =73.454 34291 44470
450400 543801, 532.093 15947,03 80,908 . ATV . -¥S.8V8 | WeWyy gu,zst
s 460.00  Su42566, 558.027 16512.12 50,949 yR,132 -72.68g 34,850 €. 040
9) 469+00 541241, 5824156 17032.86 51.005 48,287 72,322 35.127 35.309
470.00 541080, 584,883 17084.15 51.014 48,306 -72,281 35.157 35.339
480.00 5392858, 612.607 17607.49 51,112 48,500 -71.858 35,454 35.6u6
450400 537193, 641,189 18152.35 51,223 48,706 ~71,418 35.779 35.962
500.+00 _S3488;, 670,666  18721,.42 $51,346 =~ 48,922 = =70,962 = 36.1p02 36,286 i
510400 S32436, 701.080 19316.84 51,482 49.151 -70,487 36.434 36.618
i 520400 529937, 732.475 19940.96 51,634 49.394 -69,9%9y 36,776 36,960
530400 S27479, 764,899 20595,86 51,798 49,607 -6S,57¢ 37.126 37.312
540400 525181, 798.405 21284.34 51,976 49,913 -68,94y 37,487 37.673 i
550400 523169, 833,048 22009.82 52.169 504194 -68,385 37.857 38,064 |
560+00 4g21§!14____~92n;!22___22115135 52,380 LT v A USROG T NERGE Y R
570+00 20525, 906,005 23589,46 52,606 50.801 67,19 28.630 38.818
580400 520152, S44.464 244531,99 52.854 51+133 -66,552 39,034 39,222
- 10) S83.18 520239, 957,000 24737.68 52,939 51.244 -66,342 39.165 19,352
& 11) 583.38 520249, 957.793 24754.78 52,945 51.251 -66,329 39,173 39.362
12) 5a3.9¢ 520278. 960.172 24758.71 52,971 51.279 -66,289 39,198 39,387
13) 593.18 520727,  996.651 24695.29 53,386 51+720 =65,673 39,576 39,765

9) EMR SHIFT TO 4,8:1:
i 10) su§nguc£ CUTOFF SIGNAL?
11) INITIATE TIME BASE FOUR?

A IN LOX NPV _ WL Al e AT A ) i et
13)'%5‘1?‘1Nsenfxou.




TAFLE <C (CO.T'D)
ASTP (SA=210) LAUNCH VERICLE OPER.TIONAL FLI-HT TRAJECTORY
WO 1AL
S=1Vi: STAG: FLI WY UATA

FLIGHT l VEHICLE ATTITUDE ~KGLE JEHICLE ATTITUCE RATE VFHICLF ATTITUDE FRROR
TIvVE PiTCH Y KOLL PaTCH YA® ROLL PITCH YAW ROLL
(SEC) (CEO) (LEG) (DEG) (UEG/S) (DEG/S) (DEG/S) (DEg) (DEG) (DEG)
1) 18(C.85 -04,005 -.uG% .001 «0:5 -+026 -,000 =-.006 -.099 «001
c) 142,17 -6£3,9a3> =207 -.001 G623 -e137 -.003 014 =207 -+001
3) 145,57 -63,592 =1le.060 -.062 «138 -.202 -.056 407 =1.066 =065
4) 1"‘L.:7 'L:oslé - 94 -.340 -00(10 0423 ‘.096 0“99 -0&93 ‘03.5
5) 152.77 ~0d.811 =204 -+566 =-.030 «039 -.004 109 -.203 -.567
160,00 -63,872 -+298 -.685 -.011 «005 -.034 «128 -.297 -.686
) 165.17 63,931 =269 -.648 -+ 0,9 «000 .005 «070 -.269 -.648
/i R (- S O SR T A -.274 -717
7) 171,47 -£3,.971 - 274 -, 769 -.005 «000 -.040 .029 - 274 - 770
&) 175,00 -3,976 e 315 -.645 _ =e002 -.008 L 044 «025 -+315 -.645
180.00 -60,758 -+ 762 .037 1.132 - 041 .109 -1.758 -.358 «053
190.00 -55.,852 =825 -.097 =220 -.023 -.143 «253 -e294 -.100
200.00 -57.,126 -+993 -.608 -e117 -s017 -,035 S -.297 -.610
210.0C -58,094% -11116 il ot ::6“‘!_ il f1097 el "00_10_ I 0°“~. iz o‘_}? hA -.313 i3 _:0_”6_
220,00 T =59.18% -1.219 -.030 -.128 -.007 .057 «201 -.330 -.034
230,00 -£0,548 =-1.277 «513 -+130 -.009 .055 180 -e326 «509
al 2“0.00 -61.590 -1.434 0“33 =101 -0017 -.002 .1“3 -0321 Om
b 250,00 -62,663 =1.598 «003 -.111 -.016 -, 044 <154 -e 326 -.001
260,00 -3.783 =1.759 -a 443 -e113 -.016 -, 045 «156 -e330 - 447
270.0¢0 (It ’L:).C‘Jl__m i =4 Of\gu i '0_00!._ R _-_.1_3\{ | '0013“ e .QSI <176 Mt - 337 -+606 f
280,00 ! -66,303 -2+039 -,071 -.110 -.018 «055 14l -.335 -.075
290,00 -67.27% =-2.251 +505 -, 104 -,019 056 <147 - 343 +499
300.00 -66.377 -‘.“3“ .“28 -.11“ -0°l7 ‘.0“7 .156 -.3“ 0“‘
(o) 310,00 -69,524 =2et01 -, 046 -.115 -.017 -.048 <156 -+355 =053
22 320,00 -70.660 -2.773 -.524 -o114 -.017 -.048 .155 -.361 -.531
i il 3_3_0.00 -71,804 -2+944 - 547 -e133 -.018 .052 154 -+ 365 -.555
d % 340.0C -T72.930 =-Je¢lle ‘0026 ‘011‘0 "'0018 .052 0155 -0373 -.03‘
2 350,00 -74.124 -3.292 479 -.118 -.017 .051 107 -.387 7
2P 360.0¢ =75.244 -3.454 453 -.114 -.015 -.049 115 -.393 486
'») ) 370,00 -706,380 =3+616 -. 042 -e114 -.016 -.050 116 -.398 -+ 0849
o w 366,00 =77.,519 =3.775 -«540 -e1l14 -2015 -.050 116 =-.402 =-.548
%A 390.00 =78,663 =3.933 -.525 -s115 -.016 050 <115 =407 -+533
400,00 -79.807 -4.092 -,029 -.115 -.015 049 «115 -.418 -«037
ﬁ 410,00 -51,044 -4.218 +439 ‘0125 -.013 L0us A28 - 425 431
420,00 -b2,235 -44.363 «525 -.110 -.017 -.050 Jdos -.426 «517
430,00 -83,313 -4.533 «030 -+113 -.015 -.051 114 -+435 <021
Sl it i) S=1. /%=1, pNEEoER Ul T RNER G

3 J=2 ENGINE STaxkT COMMAND
3) 90% J=2 THRUST LEVELS
4) TERVINATE ULLAGE BURNG

L) JETTISCH ULLAGE ~OCALTS:
6) DYNAMIC PRESSURE = 1 PSF;
7) LES JETTISON?

8) I6M INITIATIONG




TAPLE 2C (CO..T*D)
ASTP (SA=210) LAUNCH VEVICLE OPER.ATIONAL FLI(HT TRAUFCTZRY

NC T IAL !
S=1Vs STAG: FLIGHT ULATA |
i ! " FL1GHT i VEHICLE ATTITUDE ANGLE VEHICLE ATTITUDF RATE VFHICLs ATTITUDE FRROR
TIME PITCH Yav ROLL PIT H YAw ROLL PITcH YAw ROLL
(SEC) (DEG) (DEG) (DEG) (LEG/S) (DEG/S) (DEG/S) (DER) (DEG) (DEG)
440,00 -84 ,863 -4.680 - 4nn =-.110 -s0184 -,052 «118 - 441 -.498 e
450.00 -85.6‘6 “4.824 -.568 -e1ib -sull +048 114 - 446 -577
460,00 -60,773 =4.965 -.091 =-.1106 -.013 . 047 116 - 456 =100
9) 46,00 gl a9 LI LYi 334 =-slj0 -sUl3 047 116 - k63 324
470,00 -£7.9350 =5103 « 282 -.1.2 -.ij22 .051 071 -, 433 «376
“60000 .660999 -bobod l56? -ol;l -0006 -¢°56 -1?1 ‘o‘?g 0557
490,00 -%0,157 =5.387 026 -.110 -+013 -,053 «1n9 -.472 016
: 500,00 -91,280 =-5.510 -.512 -«121 -+ 008 -, 056 «123 -+ 485 -.523 1y
B T N | A L =5.550 -.532 =100 -« 006 040 142 =486 =545
520.00 -33, 844 -D.693 -, 089 -.111 -.018 047 «110 - 482 -.099 4
530.’0 -9“.%0 -50668 .“e -olxl '0016 .°~7 .inq -.~9‘ .3"
5“0000 -90.003 0«00 .573 -.ll“ -0012 -.05“ .1!“ -.501 O“l
550.00 -97,218 -0.121 24 =116 -.011 -.055 116 =-.505 012
560,00 98,374 -0+230 -.529 -.116 -+011 -,055 114 -+.509 -.541 |
o [T S 870,00 T =100,005 =Dl -.220 (AN «005 086 - 043 -.533 -.215 | —
580,00 "”.707 -6.368 574 «025 «011 -.016 -, 041 -.542 057.
i 10) 583,18 -59,765 =-54359 511 =-+000 =001 -, 022 -,019 -.533 «512
: 11) 583.3¢ -99 . 765 -6+ 359 «506 -s 000 -4001 -, 022 -.019 -.534 «508
12) 583.98 =59.765 =604 360 S49% -+ 000 -e0U1 -.022 -.019 =534 495
13) 593.18 -59,707 ~0e3606 «293 <000 =.001 =-.022 =020 =540 «295

9) EMR SHIFT TU 4.8:1;

10) GUIDANCE CUTOFF SIGisLs
11) INITIATE TIME GASE FOURS
12) BEGIN 10X WPV




TABLE 3C=1

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGHT TRAJVELTORY

NOMINAL

e ORSITAL_FLIGHE DA

FLIGHT MASS THRUST DRAG LONGITUDINAL PrTCH ANGLE AMIAL NORMAL
TIME (TOTAL) ACCELERATION ofF ATTACK FORCE FORCE
1 (SEC) tLB) (LB} (LB) (FT/SEC2) (DEg) (L8 (el
89218 687440 Do le ~e000 Besl3p “ls Qe
2) 593+78 687430 0. e -.000 bes?7 "l O
6C0+00 6872310 0. iy -.000 6+704 “le 0.
3 6023438 68725+ 0. 1, -,000 82936 1l O
%) ‘83+98 686470 [+ 1Y le -+000 -+005 ) O
.30.00 68548 0. 1e -+000 -s022 “le O.
el igDDepDO 68446 0 0Oa la BIELTT ,--Q\S_ . watisdar ™ ol
1200+00 663450 Os e -2000 =-sle67 “le O»
5) 126478 683320 0. e -.000 -a073 1 0
6) 1283438 68332+ 0. e ~.000 =078 il 1 0
1400+00 68332+ Oe ie -+000 239005 “le is
1600+00 683320 O« 2. +000 =1 18478 le .2
68332 D S 2082 - 2 ¢ O R ¥R SRS B
2000.00 68332+ O i +000 =176+%12 le Be
e 2200+00 683320 O le «000 =i76e%27 ie De
= 2400+00 683320 Oe le «0C0 =1 76947 le 0.
2600+00 683320 O« 1. 000 =176+77) ie O«
2800.00 68332 De 1 000 =176+99¢ ie O
7) 2993438 332+ Os 0. 2000 =321 Y _Ga Os
3000.00 683320 O | 000 =175.327 1+ 1% 0«
k. 3200-:00 468332+ Os 1. 000 =129+06% le Ie
3400+00 683320 0. le ~-+000 -82+80¢ 0. e
R 3533.38 68332+ O ie =+000 «58+056 “le e
?) 3580.38 68309+ 0. 1. ~+000 -58+057 e 1) le
il 340000 il [+ 1) IR R . T i Wl e i R
3g00.00 68197+ O i, =+000 -73:406¢ =0 : Ie
E ~ %p00+00 68056+ O 2, =000 -86e739 -0, 2.
' 4200+00 67995+ O 2, «000 =100+%20 0. 2+
4400.00 67893 0. 2, «000 ~1i4+109 le 20
10) 4433438 678760 O 2, «000 =1164+355 e F

2) BEGIN LH2Z NPV

THE LOCAL HORIZONTAL, NOSg LEAOING. POSITION 1 DOWN;

4) END LOX NPV
5) END LN2 NpVi

THREE DEGREES ABOVE THE LOCAL HORJZONTAL, TAIL LUADING,

POSITION | DOWN:

1) ORBIT INSERTION; INERTJAL ATTIZUDE HOLD AND LOX NPV [N PROGRESS;

3) INITIATE A MANEUVER TO ALIGN AND MAINTAIN THE S=IVB/CSHM ALONG

&) INITIATE A MANEUVER TO ALIGN AND MRINTAIN THE S=IVB/CSM NOSE

7) INITIATE A MANEUVER TO PosiITION THE S=IVB/CSM FOR SEPARATIONG

8) BEGIN LH2 NPV

9) BEGIN INERTIAL ATTITUDE HoLD:
END LH2 NPV

10)




TABLE 3C=1 (CONT'D)

ASTP (SA=210) LAUNCH VEWICLE OPERATIONAL FLiGnT TRAJECTORY

NOMInAL
_ORBITAL FLIGRT DAITA

15)

. 16) BEGIN
17) DOCKING MODULE EXTRACTION;

INITIATE A MANEUVER TO POsITION THE VEHICLE FOR DOCKING MODULE

EXTRACTION:

FLIGHT MASS THRUST DRAG LONGITUDINAL PyTcH aANGLE Arlal NORMAL
TINE {TOTAL) ACCELERATION oF ATTACK FORCE FORCE
(SEC) (LB) (Le) (LB) (FT/s5£C2) {DeG) (LB) (el
A T 5 SRR T A T NERENERE. | Y T SNBSS, ¥ S 2. R L 2001 =1l6s062 le le
4500.00 37132 O 2. «001 =147+908 le ie
48Cp+00 37132 O 2. +001 1491517 e ie
Spdge.00 37132 O« 2. +001 =1550432 1 I
12) 5p40.20 655330 Qe 2, «001 ~1587+589 2 1e
520000 65533 O e «001 -168¢950 o U
5 - 5 . AR _‘_‘__j_,____ ,____,._‘!_ SHLELEE .pn‘ il he l”‘!’sl Ll " O« 13 Dl
5600400 65533 O le 001 163+015 le Ce
o 5800+00 65533 0. 2, «00! 149+%05 e 1e
6000+00 65533 Ce 2. «001 1364199 le 1
6200+00 65533+ O 2. +000 1424499 de P
13) 6293+38 65533 L 2. «000 1164103 le s
6400.00 65479 Qs 2y S e 2 AR
6600+00 653780 0. 2. «000 95.107 0. e
L} 6773438 65290+ O 2. -+000 blel34 ~0« 4
680000 652900 O 2. -+000 vlie¥ly “0 2«
7003+.00 65250 O 2, -.000 e7+714 “le 2
- 7200.00 65290 C» 24 -s+00i 54015 *le i
= 7400:00 . _Os 2. - i 404315 N le
7600+00 65290+ D 1e -«001 260014 et ) ie
780000 65290+ 0 e -+000 124919 “le 0.
800000 65290 0 le =+000 -e772 L 1 O
8200+00 652900 O 1o -+000 -14+958 *ls 0.
840000 65290 O« 1. -+000 -3.'!3. bt 1 ie
L8] N O . e it P SOOI o R it T it il s R T A el
8600+00 65290 O Ie =-.000 -15e772 *le O«
8800+00 652900 0. i -+000 304997 “le 1
16) 8942+38 65290 0. ie ~.000 59342 *le Ie
9000+00 652500 O i -+000 55402 *le Ie
9200+00 65250 O 1. ~-.000 414724 e le
17) 9240+20 32397 0. 1e =s001 38974 gl 1 e T e e
9400+00 32397 0. 1e =.001 284039 *le O«
960000 32397+ 0« e -.001 14348 “3e 0.
980000 32397 O 1 -.001 +642 “le O«
11) CS5M SEPARATION; SLA PANEL JETTISON; d 8
12) CSM DOCKING:
13) BEGIN LHZ NPV}
19) END LH2 NpPVI




o

TABLE 3C=1 (Cunivo)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fLIGNT TRLJECTORY

] NOMINAL
- MRSt e e Nl T s T SO NS E et

FLlanT MASS THRUST DRAG LONGITUDINAL PITCH ANGLE Allal NORMAL
TIME (TOTAL) ACCELERATION ofF ATTaLK FURCE FORCE
(SEC) (L) (L8l (L8) (FT/5EC2) (DEG) (ko) (L)
A8 209320 32397+ AURIENERUMIET i ORRMCRIBAL Tl =-s00) i 5759 e ) O
1000000 32397 O« 2, =sc01 ~149+71¢ il ie
10200200 32397» O 2, «001 =118+735 le '
10400+00 32397+ O le «001 179748 ie O
BRI 10600200 32397+ D «001 179755 le Qs
10800:00 32397 O N «001 1794968 le Qe
1 32397 i R e i 001 3794982 . g I e At

11200+00 32397« D i «001 =1/9+%98 le O«
1140000 32397 0. 1. <001 =179:976 le Qe
11600+00 32397 O 1, +001 =179+953 le O«
11800+00 32397+ 0. be «001 ~179+934 le O
12p000+00 32397+ 0. le 001 =179+%19 le O«

12200400 32397 . - la —aBR . sy e W
12400400 32397 0. 1 «001 *179+%13 le D«
12600+00 32397« Ds le «001 =179«%22 le O
12800+00 32397 O le <001 179938 le O
A 13g%0+00 32397 O« 1. «001 "179+959 le O
o 13200.00 32397 0. i «col 179782 le O

Za O Le Sy  CoSIRUCNETS T RGN ISR el
136C0+00 32397 0. 1 001 179977 le Ce
13800+00 32397 O C. «000 179+%62 0. ')
14000+-00 32397+« 0. [ +000 179952 Q. O
14200.00 32397 0. 0. «000 179+947 O 0.
14400+00 32397 O O. «000 1799454 O O
Lo i Rl ORI~ GRS ¢ T le -1 il Al et L

14800+00 32397 0. 1 <001 179+945 le O«
15000+00 32397 0. s «001 179945 I Oe
1520000 32397 O 1, «001 179945 le D«
1540000 32397 O« . la «001 179+746 I Ce
15600+00 32397+ 0. 1. +001 179+948 le 0.

_15800+00 32397 Oa le 2001 i N | e e U B
16000+00 32397 O 1. «001 179963 1 O«
16200:00 32397 Qe 1 «00! 179977 1 Oe
16400+00 32397+ 0. 1 <001 179995 le Ce
1660C+00 32397 Qe 1. +001 =179+Y83 le O«
16800+00 32397 [+ Y 1. «001 =179+%6) le ')
17000+00 3239, D I ool =179+94) 1o Ce
17200+00 32397 Oe ie «001! =179«725 le '8y
17400400 32397 Q. 1 «001 -179+%1¢ 1 0.
17600420 32397 O« 1. «001 =179+%915 le O

18) INITIATE A MANEUVER TO ALIGN AND MAINTAIN THE S=IVB/IU ALONG 2} It sz IR RS S A AR el

THE LOCAL HORIZONTAL, TAI_ LEARING, POSITION 1 DOWN;

Bl bl et Ko oot e




TABLE 3C=-1 (ConT'L)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAUELTORY
NOMInAL
 ORBITAL FLIGHT UATA

“}N»mwu

FLIGAT MASS THRUST DRAG LONGITUDINAL PricH anGlLg ARIAL NORMAL ;
TINE (TOTAL) ACCELERATION ofF ATTaACK FORCE FORCE !
(SEC) R [ ¢ 7 (L8) (L8) (FT/5eC2) (DEG) (L) (Le) f
i T T PR | ) i e | ISR, L L Le o | AN Lol i [l
4 18000+00 32397+ Se e «001 ~17938 ba Ce !
i il 16200+00 32397 O 1 «001 =179+95¢ 1e Ce ;
18400+00 32397 O 1o «001 179977 le D«
18600+00 32397+ O 1 «001 =179+999% Ie 0.
18800400 32397+ 0 le «001 179981 le O
1900000 32397+ e, 1y TSIy T L ANl T BUSSCINBIY, . A Ll il
19200+00 32397 Oe 0. «000 1794954 O O g
1940000 32397+ 0. 0, +000 179+950 0. 0. ity
196020+00 32397 Os le «001 179947 le O
il 19890+00 32397 0 le <00} 1792947 e O
20000+00 32397 Oe i «001 179947 le O _
2020000 32397+ De I «001 179948 Sl 0. MEERINE
20400+00 32397+ O. 1. «001 179948 le O« !
20400400 32397 0. 1, «001 179+ 948 1. O e
20800+00 323970 0. le «00! 179949 le O
2100000 32397 0. 1 «001 179+953 le 0.
- 21200400 32397+ Oe e «001 179960 ie O«
Al < 2140000 32397 [ la 2001 179972 le D il
21400+00 32397+ Oe 1 «00¢ 179.989 le 0.
2180000 32397+ Oe i le «001 “179+99) s O it
2200000 32397 O le «001 =179«%69 o O
~ 22200+00 323970 D gt ' «00! =179+949 le 0.
22400+00 32397+ O e «001 -179+%32 e O
I T . i A e 001 U 1 s e b s C
22800+00 32397 0. i «001 =179:%18 I O
23000400 32397+ 0. e +00! =179.923 Ie O
23200+00 32397 0. te «001 -179:935 3o Ce
2340000 32397+ 0. s «001 =179+7523 le O g
23400+00 32397+ 0. i 001 =179:974 ie O
23800200 32397 O i i1 (UG ® 4 . ) s ¢ SR ikl C.
24000+00 32397+ 0. e «001 1797986 Ie O
2420000 323597+ : 0 1. 00l 179+%70 le O
24400+00 32397+ O 1 «001 179959 le O«
24600+00 32397 0. le 200! 179953 is 0.
24800+00 32397+ 0. 1 «001 179+950 e O fig
AR IERIEG: . T T T Tl e ! it N «001 179+75¢ le Oe
s 25200+00 32397+ O le «001 179950 be [/
25400+00 32397+ 0 e «00! 179:95) e Oe
25400+00 32397+ 0. s <001 179+950 le O«
25800+00 32397 O 1o «001 179950 le Oe
26p00+00 34397 O« 2, Q02 179950 2. O
2620000 32397 O f A NSRS | . S . 179+95)3 20 £ ARSI i LR iz
26400+00 32397 O 2, «002 179958 2e De




TABLE 3C=1 (ConTrp)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
ORBITAL FLIGHT DATA

il it FLIGHT __ MASs MR T DRAG LONGITULINAL PITCH ANGLg ArlaL
1 TIME i i iTOTAL) - ACCELERATION oF ATTACK FURCE
QR e T RIS | ¢ T B SR (LB) (FT/seC2) {Dka) (k)

2640000 32397 Ds le i 2001 Evetpy | ie
] 26800+00 32397+ Ce le «001 179983 le
2__ml') SRRl NS ¢ TG S g i «001 =179+998 1

"~ 19) END OF [U BATTERY LIFETIMg.

NORMAL

- FORCE

(sl

plaac it aaiibidal



~ TABLE 3c=-2
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGNT TRAJECTORY

NOMINAL

OrBITAL FLIGHT DATA

e== SFACE FIXED POSITION AND VELUCITY VECTOR (OMPOUNENTS ===

FLIGHT ~w=== SPACE FIXED =="-~
TIME RADIUS VELOCITY PATH ANGLE X Y i
(SEC) (FT) (FI/5) (DEG) (FT) (FT) (FT)
—A) 59318 _ 214)79Q04s 2565312 0001 = 2p357538. 356158 6646087
2) 593.78 21417905+ 25653413 70+001 20352766, 3550660 06607}
600:00 214179040 2565073 y0+000 20302705, 350559 68,2040
3) 6p3e38 21417904 25650.83 90+000 20274994, 347773 68942220
4) 643.98 21417%460 25649067 894996 19916628+ 313937 7871325
800.00 21418839, 25644,.88 89.979 18111220 178372+ 1149332230
249  89+956 = 14888185.  =22585¢ 15492388
1200.00 214266124 25632+43 89936 10817652, =-180940 104949469
S) 1264+78 21428563« 25639461 89930 93548200 =236698¢ 192773g9
6) 1283438 21429153 2563010 89.928 8924060 -252425+ 17480915
1400.00 21433136 25621.04 89919 6131385, ~347929¢ 20539475
1600.00 21440833, 35622.29 894910 1095760  =492665+  2i407145¢
144 9 89+908 _=400320%¢  =608310* 21043359
200000 21456984, 25614+04 894915 -8875%942. -6881830 17522969,
2200400 2146399g. 3560%.72 89929 -132456686. ~728105¢ 16873797
- 2400400 21469447, 25608491 694949 ~168649253. -726219¢ 132667830
& 2400400 21472959, 25599.70 894972 ~19526463s  =0b3082¢ 6997223+
28p0.00 21474368 25594449 B9+996 -21081722+ 001599 4049212
1) 2993, _=21450147«  ~4910%3e  T87%%01e
3000.00 21473752, 25589.98 F0+017 -21442589. -486832 =-i04%011¢
32p0.00 21471385+ 255684496 90+035 -20589442+ =345671¢ -opB80773
34p0.00 21467661, 25586424 90+048 =18571215¢  ~i86423¢ ~=10767343¢
8) 3533.38 21464638, 25587.37 §0+053 ~164631644, =74702¢ =13548845.
") 3580438 21463499, 255688.10 90+055 ~15845361 ~34928¢ ~19477745.
R 20863000 90056 = =15502317.  ~18316 =19843814.
3800+00 21457847,  25593.87 90+059 ~11556085. 149023+ ~1807%674.
“0p0.00 214524979 256p8.22 90+061 -6955049. 306107 =20291429.
4200.00 21447078 25612484 90+060 ~-1959088., 444113 =21382796+
4400.00 21441759, 25624464 f0+059 3149035, 555365+ ~=212p:%86+
109) 44933,38 21440880, 25626463 90+059% 3sv2123. 570674« =2i058215.
1) ORBIT INSERTION; INERTIAL ATTITUDE HOLD AND LOX NPV [N PROGRESS:
2) BEGIN LK2 NPV
3) INITIATE A MANEUVER TO ALIGN AND MAINTAIN THE S=lvB,CSmM ALONG

THE LOCAL HORIZONTAL, NOSg LEADING, POSITION 1 DOWN;
END LOX NpV:i = i g .
END LH2 NPV )

INITIATE A MANEUVER TO AL ;6N AND MAINTAIN TH:I S=IVB/CSM NOSE
THREE DEGREES ABOVE THE LOCAL HORIZONTAL, TAIL LEADING,
POSITION | DOWN:

INITIATE A MANEUVER 70 POsITION THE S~IVB/CSM FOR SEPARATIONG
BEGIN LKz NPV

BEGIN INERTIAL ATTITUDE HoLD}
END LH2Z NPVi

DX
(FT/%5)

-7944+11
-796)+00
8142450
-32490083
~9409+15
"13666+90
=18409+18

=22101091
=23036463

=2327%.72
=24537+52

=25579.05

"25167.95

T=23327.40

'20].‘-60
=15851+95

=10643.90
483538

104130
1293412
724732

1283%«06
16182451
17267+60
1770470
21571+3Y
24221.00
2550163
2533045
2516714

LY pl
(F1/5) (FT/7%)
~8]19e64 24376+20
~819.93 2437046
-822+83 2431032
~82429 24277+03
=84204 23846059
590064 2168138
~90694 1782167
=87)+%0 129525}
84913 1120360
=8418g 10688.67
=7B6eby 735096
55799 133456
“493020 = 475579
-302+03 =1057%+51
-95463 «15790+73
11902 =20107+56
3149, 23279085
495467 -25128470
| 64)82 =25560486
646023 -25551+60
75844 ~24527+4]
826433 -22116+31
845428 -198p2+)5
B46e82 ~188644+36
B846e07 =~lo455¢45
818477 =13749458
749468 ~8262012
628495 -229%.72
476+46 3802+30
45056 481005



TABLE 3C=2 (CQiT'y)
ASTP (SA~Z410) LAUNCH VEHICLE OPERATIONAL FLIGNT TRAJELTQRY
NOMINAL
ORBITAL FLIGNT ULATA

FLient wa=== SPACE FIAED =="== ww= SPACE FIXAED puSTVION AND VELOCITY VECTUR (urPUNENTS ==e
TiME RADIVUS VELOCITY PATH ANGLE X \ i DA vy [0
(SEC) (FT) (FI/S) {DEG) (FT) (FT) (F1) (FT/5) (FT/5) (FT/8)
- 4940+20 =~ 2144070gs  25627.04 = 90059 4163558, 573925« ~=21024724+ 25127+02 444478 501499
45602.90 214365340 25636427 90+058 8079175, 033767+ =19845606]¢ 2372%+30 30e+Ce 96957+81
48p0+00 214314911+ 25646450 Sp+057 12550210 675147 =17359199 20766462 110+05 1504949
5000+00 21426445« 25654430 F02054 16306346, 677490+ =13882%62+ 16614439 =Bas4p 1954750
12) 5040+20 214254979 25655452 90053 16955097, 673232+ =13081354. 15655478 ~125+4g 20324+53
5200.00 21421794 25659.12 90049 19132212, 6491055+ -961496320 11508457 ~275.84 22931479
) . %0-D41  2p865701. 568339  =4797776. 5743417 44745 2500573
5600.00 21414625, 2565%.20 90+028 21407606 463919+ 292180« «349.71 =591e4)3 25050.00
5800.00 21412888, 25655.30 f0+010 20727365 334147 5369368 6419049 -699.8) 2482%.32
6000+.00 -'1'012'730 25649.%0 89.990 18864567 186757 10129302 *12118:72 =766+84 22593449
6290200 21414819, 25643+89 89767 15920282+ 30395 1931560 “17123+24 -78%e2) 1907304
13 6293.38 21416403 85641410 89957 14231317, “43141¢ 160040620 "19149037 =784.08 17043+99
([ S 89946 = 12080573, ~)125899s  17686324s  "2115008 = =766425 = 14470+52
66p0,00 21424948, 254632.78 89:.928 7546704, «273204° 20049428 *23972+40 69984 9048+42
14) 6773438 21430519, 2562880 890917 3258158, -387)186¢ 21177858 ~25319+59 ~610+37 392189
6600.00 214315180 25628429 89+916 2582678, “403220° 212715,0 =2543134 59428 311454
- 7000.00 2143932, 25624.22 89.911 -2529267. -508733 21283537 “25444+55 456405 299482
v 7200409 21447165, 25620437 89915 -7498514 «584008 ¢ 2U085122¢ =24011+10 -293¢40 “8932+20
7 2 890927 =120492508, =625104s 177446820, *21212020 =11593  =14360039
7600.00 21460063, 8561170 890945 =15902887, =530080¢ 14395675 =17207.72 6603 1894989
78p0.00 214964037, 2560462 890967 =18860356. -599093¢ 10229024 "12226e47 24198 22457087
8000+00 214465980 2560138 89+990 -20747275, =534359¢ 5482092 ~6553453 4019, =24745.10
8200:00 21465912, 25594455 S0+011 -21457195. =439997¢ 4249933 512062 536488 ~25585+78
8400.00 21464052 25592+92 90030 =20950666. «321765¢ =4655274 §553¢)1°9 63754 2497500
e I 8513038 21462339, 25591.73 90+038  =2013160%e  =246770¢  =7435685. 8872¢28 681025 =2399%.90
8600+00 21460769, 25593037 F0+043 ~19257138, -186701¢ ~9470607 11301+238 70449 ~2294%.96
8800+00 21454483, 25592461 90+052 -16472%90%. “42700° =13748540. 16408089 726458 =19626450
16) 8942438 21453063+ 25595437 902056 =13910732» D691 ~163316)8. 1949479 720022  =1656%.77
500000 214516234 25596493 700056 =12755520+ 101936 =1724690]+ 2058907 710+%0  =is191.70
9200.+00 214464996« 25604429 70+058 -83149400 238970 ~=1974757)¢ 23606+50 65297 ~9893.77
¢ b il __90e058  =7356738.  264898e ~20]142388s 2405648 636474 “8750e26
740000 2149913240 2561410 90058 -34020749» 360662 ~21169649 2528707 FETER T ~402%+07
9600.00 21436214 25628.44 90+057 1704921 4603p2+ =~21343348+ 25537+80 43315 2072+84
9800.00 21431189, 25637.09 90+056 6715984, 532377 =20344729+ 243334237 284+40 6066940
11) CSM SEPARATION; SLA PANEL JETTASON: = 1l 3 i R ey’
HE- e %2,
kil b J HZ NPV
19) END LNZ NPV1 Op @,
 15) INITIATE A MANEUVER TO POsITION THE VEMICLE FOR DOCKING MODULE %Q
EXTRAGTIONS ® &4
16) BEGIN INERTIAL ATTITUDE MQLO: ORISR O TN i, ", W L. i
17) DOCKING MODULE EXTRACTIONG &

5t M NI oo 3 e RN L misay

& g




TABLE 3C-2

(Cuviro)

ASTP (SA=<i0) LAUNCH VEHICLE OPERATIONAL fFLIGHT TRAJECTURY
NOMINAL

THE LOCAL HORIZONTAL, TAIL LEADING, POSITION 1 DOWN;

em= SPACe FIXED pUSIIIOW AND VELuClTY VECTOR

_ORBITAL FLIGHT LATA

FLianT ee=== SPACE FIAED =====
TINE RADIUS VELOCITY PATH ANGLE X Y z
(SEC) (FT) (FI/%) (DEG) (FT) (FT) (F7)
_18) 989338  2)428864s 2564225 _9p+05% 8941819, 555453+ ~]746%1040
ic2pC.00 214262360 25647465 90+055 113495425, 573064 =16160907
1020000 21421405+ 25655482 90+0523 15328359, SO0443 =14954629
10400+00 21416784, 35661418 90+050 18436310 554421+ ~108849564
1060000 21412602 25663441 F0e043 20490856« 4969260 -6]19495])
10800+00 21409194 25662.59 90+032 213749210 411669 =1152057+
LG = 957. 25659432 0017 = 21036126  303923¢ 3955604
11200+00 21406264+ a565Me4H 89998 198496596 LoD190" 0836205
11400.00 21407406 25648.8¢6 89976 16844337, 47795 132114740
11600400 214104824 25643436 89955 13231319, -85550° 16832518+
116860000 21415389, 256538442 89936 8863646 -212189 17493745
12000+00 21421779 25634422 89.922 3990771 -324964+ 21044257
Ll 21429109« 25630«60  59.915 -1110528. “417605° 21396239
124g0.00 21436700+ 45627418 BY+516 “614972% -405080° 2052992)
1260000 21443840, 25623451 89925 ~1083%%67. -523868¢. 184949836
a 12800400 2144987y,  25619.27 89941 =14914213.  =532142¢ 154907142+
w 13000+00 21454294 256148435 894961 ~18140633. ~50%861 11443085
13202+00 21456822, 35608499 69983 -20335%976, -458742 6826823
13400400 214574903 25603076 90004 @ =2137603%. -382]142° 18273149
13600400 21456156+ #5599.45 J0+022 ~21202567 -284826+ -327694]
13800+00 21453524, 25596494 90+037 ~19826235« =172671s =819416)+
14000400 214499793, 25596499 90+046 -17325643. ~5230%¢ =12645670+
14200.00 214495401, 25600410 90+051 -13842610. 69262+ ="5379334.
14400400 214490697, 25606.30 90+054 “9574167 185079« =:7183445.
I 1960000 21435893+ 25615419 90054 _=4761696e 268595+ ~20898337.
148g0.00 21431107+ 25629.89 90053 322232 375050« ~2142549;9¢
1500000 21426364,  2563%.24 90+053 5388855, 436780+ =20733031+
152p0.00 21421644 25647,.93 50+0853 10149353, 473484« =18858772,
15400400 21416962 25656.77 70+052 14331391 482402+ =159p8010-
15600400 21412392 2566@3487 90050 17695036 463409 =14048299+
1580000  2140814p, 35665.82 904045  2004703%. 418013+ -749%9v8.
16000+00 21404510+ 25668470 90036 21252375 349238 -2523419¢
16200400 21401889, 25663.01 9p0+022 21242198, 261429 2596453
16400400 21400668, 25658456 90+005 20017675 159967 7566749«
1660000 21401165, 25653425 89.984 176495884 Sp932¢ 1210369]«
16890+30 21403550, 25647+90 89963 14273871, -59263¢ 15948826,
17000.00 214077746s 2564308 69943 |1pp83558.  =164250¢ 18883531
17200+00 2141357 2563%.00 89+928 5317688, -258068+ 207411620
17400.00 21420950, 25638459 89919 247810 -335496+ 214363689,
17600.00 21427775 25632447 89918 ~4837287¢ -392342¢ 20870943+
_18) INITIATE A MANEUVER TO ALJGN AND MAINTAIN THE S=IVB,JU ALONG g

DA
(FT/35)

23288648
2173990
17896079
13031015
7415.58
137587
473793
= 1058098
"15814922
=20143+05
*233234)3
“25175¢18

__"25594e5)

=24557.06
~22121+50
"18426464
~13683.98

~8165306

=2186e46

3912419
9785423
1510184
19563439
22918480

2497750

25619479
24804436
2257234
190496+88
14427+55

8979.30

3016438
=311715
-9p068.72
*14498.20
~190%7+18
“csb05082
=24825+50
"25631+20
24976487

CUNPOUNENTS ===

LY pi
(FT/5) (F1/5%5)
209+ 3¢ 1073065
1210} 13epbe95
4745 18380475

=211l 2210522
=360+68 24566403
487448 25621405
=584¢53 252)10+95
6460068 2336183
=670+8) 2018229
656440 1585588
~604+19 1062994
=518.3g 480159
*403+89  =)1298.36
26749} ~7323+32
“116e44 =12930¢)°9
Ine73 «~1779%.01
18564 -21652:00
322472 -24270+21
- 439e28 -255Q6+45
528.95 -25293.22
587+04 ~23645446
61072 =206584+36
5§9%«16 =le500+%)
553452 =114906+35
476482 =565%.92
373.8 415066
250+72 6476077
114988 1217754
25077 1718%+69
=164+8% £14220868
=288e54 2404212
-395¢56 2548%76
~478+0) 25468.5)
“531+5] 23996481
-553¢46 211562}
=543.15 171119}
=501+72 12095451
~434+08 6392087
33869 32737
=227+3) 575564



TABLE 3C-2

(CONT D)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fliGRT TRAJELTORY
NOMINAL

LSt

26400400

21393608+

e _QRBITAL FLIGHT DATA

FLianTt . mm=== SPACE FIXED ===== e=w SPACE FIXED pUSITION AND VELOCITY VECTOR COMPONENTS ===
TINE RADIVS VELOCITY PATH ANGLE X Y z DA oY Y4
_ {SEC) (FT) _LET4S) " (DEG) (FT) (FT) (FT) (FT/S) (F1/5) (FT/5)
.19 89925 9647863 _ =425667¢  191360%4e  "22699¢10 10465  ~1i50%<80 _
180p00.00 214409960 25625435 8949239 -13909753¢ =433938. 16310941 ~19516+21 21499 ~le6pbeu?
18200+00 2144568, . 8562p.78 89.957 =17380107¢ “417101° 12556876+ 1502187 195229 =2075%+43
18400+00 214498574 256)8.61 89978 -1986148]) ¢ -376563° 8088330 967391 25788 -23717+26
18600.00 21449564, 25610434 89.999 =21213132. -315079 31603090 ~3778+85 353068 =25327+54
1880000 2144877, 25605+70 90°018 =21358%650 =236567° =19463940 2326071 427:38 -2549699
19 5602.58 900033 =202915497.  =145860¢  =6941429. = 8296408 475013  =242)6.56
192p0.00 21443085, 3560108} 0043 =18072144¢ 48398 =1154128)10 1379221 4949068 21563045
17400.00 21438984, 256p3:94 9p°048 =18826%21 50087° =i5485155¢ 1850593 48504 =17687:75
1960000 2143453 2560%0.16 90+051 =10739746, 193908 =18549292. 2217197 44834 =12807 49
19800.00 21429963, 25617019 90+051 =6041977. 227739+ =20559328, 2458262 386406 719624
20000.00 214254908, 25627.26 90°0S51 -9998231. 296912+« =2i490007- 25598479 302053 “116%032
: 90050 §10U2%7 397678 =21021932+ 25158035 202088 493339
20490.00 214163930 25648.98 90.050 8967537, 3773% ¢ =174949862¢ 23281414 93:14% 10763037
2060000 214911879, 25658.12 90050 13323584, 3846960 =15757168» 2006976 =-20+12 15985472
20800.00 214074160 25669.75 90047 16918423, 269564 =13111364% 15705037 =130¢22 20297488
2100000 214031540 25669434 90°046 19545405, 333251 -87155660 1043789 =230+7Q 2394%431
21200:00 21399374, 25668485 96038 21053548, 27829%¢ =3821488¢ 457115 “315¢83 2525658
2 - e 273 90027 21356474, 208261 ¢ 1290379s  =1556.01 ~380+88 2561669
216g0+.80 21394737 2566R.72 90:011 20437329, 127547 63272660 «7690+71 42243 2451077
218g0.00 21394634, 25657.,72 £9:99) 183499453, 409880 1ignil193. =13187:31 43854 2200502
22000400 213963450 25658456 89:.971 15212947, =46170° 15045521+ ~18027+21 428479 18245.26
222p0:00 21399882, 25647,.88 89495} 112074926 =128873 18229974, ~21836024 *394.29 13947456
22400400 21405045+ 25643496 890938 6561684, =202399 20373499 *24399.10 *337:54 7885461
2260000 @ 21411918e 85640.77 89724 15490710, ~262653+  213p%2ve. “25870072 = =2602029  1075e7)
22800.00 21418398+ 2563197 890921 =3569214, =3063%6¢ 21136691 -25284,26 =17328 *4240+234
23000.00 214253050 2563%.09 89.926 -847665%¢ =3314912° 196793520 23555048 =75:78 «l0!13+94
23200.00 214314972, 25631.70 890937 12901623, =336628¢ 17109729«  =20482.54 23+73  ~15409.239
234p0.00 214363340 2562%.53 89955 -16571636, -322152° 1956464+ "16241032 11996 =1982346)
236p0.00 21439513, 25623463 89+975 -19336380¢ -289250° 92559%6¢ “11075+35 2071} -231p%+239
800 .90 214908540  256)7.9) 894995 ~20979818.,  ~-29D245¢ 4415049 5281423 280424  ~25065.85
240p00.00 21440433 25612458 90014 =21429070. =178355¢ 6747640 809.39 33530 2559756
24200+00 21438502, 256Q08.94 Jo0+.029 -20659428. “107482° -5725895. 6849472 369:7p =24673.11)
24400400 21435%3g. 256p% .41 90+03% ~18715386, =31967¢ ~10450406¢ 1249781 38167  =22347+23
24600.00 214316160 25608464 902045 ~15707764. 43678+ =149580068 17435034 371408  ~18752.96
24800-00 21427921 25612+%0 90+048 -13807276. 115033 =17880415¢ 21384030 339.04 =140%34)7
25000.00  2142311ne  25620.04  90+048  -7234995. 178018+ ~-20163650¢ 24121425 207487 “06gYeNd
25200 214188038, 25629.42 D048 -22502)18. 229126 =21299046¢ 254968%411 240+92 ~266%:00
25400 21414542,  25640.02 F0.047 2863751, 2656130 =21220532. 25406420 19242 3451083
25600.00 21410293+ 25658459 90°048 7815336, 285647+ ~=19930870¢ 23872916 57424 9384954
25800409 21405999,  25659.9) 90+048 12321218, 288407+ ~17502034¢ 20969.84 =29.45 14788437
26000400 214016950 25666494 90+048 16122764, 274114 =140717420 16862030 =112+94 19350+50
213974 5 90046 19001317, 244007 =%835780¢ 1178439 =186+82  22895.63
25672416 S0+040 20791258, 200247 ~5036846 6028494 =246+32 24952+95




TABLE 3C=2 (CONT'u)

ASTP (SA=210) LAUNGH VEHICLE OPERATIONAL FLIGHT TrAUECTQRY

FLiGgnT
TINE RADIUS
——— - (SEC) AFT)
26
26890400 21388304
-~ 49) 2709000 21387644,

19) END OF [V BATTERY LIFETIME.

=a=== SPACE FIXED =====

VELQCITY PATH ANGLE
- F3/8) (DEG)
_____%pep3p
25667402 F0+016
35662432 89996

NOMINAL

e QRBITAL FLIGHT DATA

w== SPACE FIKED POSITION ANV VELOCITY VECTOR (UAFONLANTS ===

X Y i DA vy

(FT) (FT) (FT) (FT/S) (F17%)
23389880 1457650 49764 =71+32 ~293e53
22763207 64067 S132419 ~slove4y ~340r<0
18947905, 19003+ 9920074+ *11900+81 327413

e
(F1/7%)

25608479
497 3e08
2273304




FLlenr w==e= EARTH FIAED ===== wmme bLARTH FIAgw PUSiTiun AND
TInE POSITiON VELOCITY PATH ANGLE X Y z
(SEC) (FT) (FT/5) (DEG) (FT) (FT) AR

M W TSI . b Y U SSRGS Y T TS T T 90°+Q01 =371949. “1133760 611809
2) 593.78 6144874, 24695425 90+001 -376157. “113857 643228y,
600.00 6294418 2496949.85 90.000 -420340¢ ~118788. 62792494

3) 6p3.38 63757640 246949.64 90+000 444823, 121431 635907 1«

4) 642,98 7350552 24692.06 89.995 =762785. ~150880¢ 7309310¢
800.00 1105825, 24682452 894978 =2238692)1. -222410+« 10795279,

— 100000  1567868g. 2467232 89955 =5330156e. = ~208606e 149743269,
1200.00 200%041g. 24665.78 894933 =9p92611¢ «711080 17714%06.

5) 126478 21464747, 2496+49.55 89:.927 ~10454756+. “814e 18744558,

6) 1283.38 21853869, 24664427 89.925 =10656831. 215830 18766295,
1400.00 249234354, 240463.,30 89916 =13474222» 18632730 204423848,

1600.00 28055792, 249664416 89+906 ~18242976. 535007 21308099,

Bl 20000297 & - 953228  21350353.

2000.00 34535582, 24669.70 894912 =27920565+ 1398077+ 20264697,

2200.00 37109483, 24670436 89927 =32336126. 1823821 18115253,

& 2400.00 39193142, 24667.59 89947 =346139215» 21825690 15009862
o 2600.00 40760232, 24665.98 89e97)] =39139924¢ 24282760 11116045,
28g0.00 4179160 2465]) 22 89996 =41183492. 2520748« 6043067

) 2993.3R @ 42268298e = 24640.37 = 90017 =42351354. 2435502« 1785124
3000.00 422754850 24639.99 90:018 =421662460 2429307+ 18228740

320000 42207549, 24629.60 90+036 ~42p40598. 2135841 =3082783,

3400+00 41590784 24622450 70050 <=4081694%. 1637002 =~78148024¢

8) 3533.38 4087%9114» 24620467 90+056 ~39421559. 1195724+ =10752350,

' 7) 3580438 40572068 24620.68 900057 =38826286. 1021073« =11729008.
260000 = 40435333 2462079 = 90.058 38562557 = 945391e =)2126%65.
38p0.00 38758293, 24625461 900062 =35397595, 89653s =15784305,

4000.00 365835681, 24636490 90063 =~31488755, =886582. =)086Q)862.

4200400 33941814, 24653,3% 90062 =270407049¢ =i%26818¢ =20923869.

4400.00 30870617, 24672461 90+06] =22285734. =29649p3« =21155387,

10) 443338 30319211, 24675450 90+061 «3132957+ =21167660.

TABLE 3C=3
ASTP (SA=210) LAUNCH VEWHICLE OPERATIONAL Fel6nT TRAUECTONY
NOMINAL
ORsITAL FLIGHT WATA

=21479509,

2) BEGIN LK2 NPV

—4) END LOA NeVi

5) END LNZ NpVi

POSITION | DOWN;

PY3

ITION 1 DOWN;

1) ORBIT INSERTION; INERTIAL ATTITUDE HOLD AND LOX NPV N PROGRESS;

3) INITIATE A WMANEUVER TO ALIGN AND MAINTALN THE S=IvB/CSM ALONG
THE LOCAL HORIZONTAL, NOSg LEADING, POS

6) INITIATE A MANEUVER TO ALIGN AYD MAINTAIN THE Se]VvB,CSM NOSE
THREE DEGREES ABOVE THE LOCAL HORJZONTAL, TAIL LEADING,

7) INITIATE A MANEUVER TO POSITION THE S~IVB/CSM FOR SEPARATIONG

=
: 9) BEGIN INERTIAL ATTITUDE HoLD:
| 10) END LH2 NPV;

DA
(FT/5)

=7ggoe63d
=/021s90
=71%1e22
-7283019%
-8377+12
"12365+62
*16914+81
=20549401)2
=214%%0e92
=21741+38
-23079+62
=24397+05

_m2442804%4

=23175+30
=20707+10
“17157.99
"1271946

-7629+41

S =2382e43

=-2158.31
340603
877407
12107234
1321723

1366937

17840+83
21076415
2320978
241324}
2416381

vy
(FT/735)

“bpzeds
=“o00+65
76541
=-776+96
67294
“235¢)3
378445
990+82
117798
123011
1530000
19549082
_AL93e92
221645
200105
154772
87555
2335
=91949
=-953+04
=1984.5])
299339
361365
3816078
=J898e76
-4622+10
-5092+89
=5254.00
50664066
4997494

VeLOCITY yeCigR CURPUNENTS =we=

0z
(FT/5)

236674186
36624032
23611+55
2358344
43217488
21348.72
L7957 ¢%)
13617004
1209544
1168327
855654
3p46.87

=2626.2%

816015
-1326p+4%2
~17654+.98
=21109+54
=23440+86

“24511+53

~24526+78
=-24312+10
“22810.59
“2113).26
~20418+50
~20103+16
=16332+8%
11697465
6491017
~84125
10605




ASTP

(Sa=210)

TABLE 3C=3 (CONT'L)

LAUNCH VEHICLE OPERATIONAL FLIGHT

NOMInAL
ORBITAL FLAGHT VATA

TRaVELCTQRY

FLianT e==eae EARBTH FIXED ====- weme EARTH FIXAgL PUSITIUN ANp VELOCITY YeCTUR CUMPUNENTS ===
TIME POSITON VELOCITY PATH ANGLE X Y b DA oY ve
({SEC) (FT) (FT/S) (DEG) (FT) \FT) (¢FM) (FT/S) (FT/73) (FT/5)
— A1) 4440020 = 30205308 2467657 00061  =213149772¢ =3166992¢ 21166277, 24165294 =4985.05 299.53
4600.00 274148640 24991473 90406p =17471932¢ =~3949097¢ =20757373. 23795¢56  =431%e3Y “803.43
46p00.00 23627%p» 24707483 90059 =12850358¢ 47496849 =1945;322¢ 22210848  =36g5.80 10188.9p
5000.00 19574501 » 24718462 90056 8661749+ =5349957¢ =16718647, 19485037 =2375.92 15022+83
12) 5040+20 18734587, 24720.01 90+058 =7691910% =5439853¢ ~16096%09. 1680647 =~2094+80 1590384
5200.090 15339845, 24722490 90+051) 5123600 =5679740¢ <=13296621¢ 157493021 ~864.58 190418
B . 5400.00 ) H 2 24720457 90042 =2418415e =557)18Q03e =9i7p955. 1119322 785497 2202727
+600.00 7073%63. 2471273 90+029 683977« =5360004¢ 4565466 e079+20 2536036 2438186467
$8p0.00 4687100+ 2470146 F0+011 *6239s =4679282+ 470529+ 673410 4256429 24322469
60p0.00 6275969 24689432 89.989 415246 =3667124¢ 5076175 474077 5831.81 2351780
«200.00 10058400 24678473 899608 =1884282¢s =23635586, 9593461, -9881234 7152+70 41453416
13) 6293,38 12013793 24674485 89.955 =2912230¢ =1671589+ 11534587, 1211274 7653.69 20088457
pp il L MRS VY e N 9 - 829680 13581152e  "14485.32 611966 18296045
6600400 18495110+ 24668422 89.925 =7626904» 855211 168275%8. ~18316.90 8650.99 190749478
i 6773038 22020860 24668.43 89+913 ~110354932¢ 2366111 18908703, T20869¢57 8713428 9852.49
6800400 22547138 24668,66 894912 =11595237. 2597723+ 1916183 21190459 6688.37 9165.9)
7000.00 26345933 24671442 89.908 =160294905+ 4295548 20462525+ ~22956.4)5 8201064 376643}
- 7200.00 29626403 24674459 89912 =20699078¢ 5843455 20064375, =23536+49 7192014 =1 772064
.8 - 774 61586e  =22902+01 E .
7600400 3563093 24674.49 89.,943 =2978150%. 8092993 178p8lop. *21094.00 3774.8°9 *12232+08
7800400 27875147, 24668.946 89965 =33728925. 8628010 14714553 ~18212+84 1539+5% ~16568449
8000.00 39639798+ 24659.95 89.98¢ =37p05258+ 8691567 11293934, "14491323  *917485 ~19988.22
82p0.00 40903284 24648.86 $02012 =39446358, 8256477 69924494, =9897eC7 =3431084 ~22312+26
8400.00 416511940 24637.88 F0+03] ~40931968. 7324303, 2398069, ~4899+83 <=5863475 ~23422+%)
B Y e ' «41320767¢ 6585743  =L65%37e¢ *1950033 =7149e45  T2349).48
B8600+00 91876227 24629453 P0+045 ~%4391321» 5926343 =2292286. 32150 ~8p65+46 ~23269+26
8800.,00 41578057, 24626405 900549 ~4p805107. 412268260 682533, 550191 =9897.1 -21868.2)
16) 8942428 41050294+ 249627434 90+058 =39767840¢ 26385630 -9824690. 9021+07 «10900.71 =20153465
9000.00 4076322¢. 24628,82 90+059 =39210684. 2000452« =10%96,777. 1038115 =11435026 =19302.32
9200.00 39445033 24638418 F0:06g =36690027¢ *33167%« =149979040¢ 1471562 =1 1960+45 “15714%.93
17 9240.20 39120%84. 24440.79  90+06p =~-36082560. ~814820+ ~15094250. 15501+36 =12051+95 “149887.14
9400-00 376436235, 24653413 90060 =3337524%e¢ =27475)6 = 71926595, 18289419 «j2063007 “11302+60
9600.00 353846210+ 24671464 90+059 =29437092+ =5)10725+ =189 066 20923018 «11451+89 =6305+9)
9800.00 32707434, 246%0.92 ?0.058 =25077554. =7282296¢ ~17694178. 224985.27 = 1015185 ~997.03
11) CSM SEPARATION; SLA PANEL JETTISON;
12) CSM DQCKING:
13) BEGIN LH2 NPV}
14) END LN2 NPV}
1S) INITIATE A MANEUVER TO POgITION THE VEHICLE FOR DOCKING MODULE

EXTRACTIONG

16) BEGIN INERTIAL ATTITUOE HoLD} -
17) DOCKING MODULE EXTRACTION;




TABLE 3C=3 (CONT®y)
ASTP (SA=Z210) LAUNGH VEHICLE OPERATIONAL FLIGNT TRRJECTORY

_A8) INITIATE A MANEUVER TO ALIGN AND MAINTAIN THE S=iVB/IU ALONG
THE LOCAL HORIZONTAL, TAIL LEADING, POSITION 1 DOWN;

NOMINAL
gttt o Lt ety Tl s e ead USSTALC ERABRE DA .
FLIGHT w=wm= EARTH FIXED =====
TIME POSITON VELOCITY PATH ANGLE X Y z
3 (SEC) (FTy (FT/5) (DEG) (FT) (FT) Tal)
U TN 24699033 900057 =22960058e =83Y2562, =19679273.
, 1200000 29650377, 24737492 90057 =20519819« =9128719 ~(9958419.
e 10200:00 2626838, 24719.92 90:085 =15996983+ ~10530304%e =17Y78795.
; 104%p0+00 22628945 24725.70 900052 =11739923° =113270470 ~=15637545.
E 10600.00 1882328, 24724.88 70:045 =79651610 =116354780 =125694973,
108g0.00 14991545, 24718424 902033  ~48635520 =11233046¢ =8654073,
B o St L - =10185320¢e  ~4405004.
1120000 8621243, 24695078 89,998 “1257752s ~8528898¢ 42329
114p0.00 7798084, 24484.93 8%:.974 =929017° =6340041¢ 4944200¢
11600.00 947782;» 24477012 89,953 “16164549, 23727124 8562100
118p0.08 12637034, 249673.33 89.939 =3281060- “85259630 12175675,
1200000 16332832, 244673.45 89:919 ~5834983, 22072790 150944924,
122 9 > 9 e 171672649,
124900.08 238479540 24679.99 89:913 ~13p450200 729242030 18292349,
12500400 27352079, 244682.47 890922 =17332999. 10414900 184182720
12800,.00 30572193, 24681.96 890939 =21792561¢ 123176670 17559452
1300000 33448993, 2467750 87:959 =26198234« 1358223)0 15748365,
- 13290.00 35935912, 24669419 87.982 =30328127. 143121130" 13122052,
e 40000 37995740 2465822 90.00% =33975185: 138862410 9825320
13600,90 9699463, 248%6.60 900023 =36957560. 128722000 609449940
_13800.00 40728375, 24637,06 ?0:038 <=39127450¢ 111179570 1997466,
O o !4000:00 41350894, 24631.72 90.048 <402378G%90¢ ©7043080 =2098345.
sig 14200.00 519921990 29632038 90:053 ~404L48580. 5751104%» =6018334,
oy 14400.00 411241080 24639.66 90+056 =39926564, 241086} 0 995249493,
_,u,M«égfiy_«1:9n2;nn____1911nn13. 24452094 _ 90056 =38248682. ~=1)3885]s <~12514392.
= 14800+00 38912040 24470442 90055 =35698933s ~47049612¢ <=1475)26)¢
_ @:. 15000.60 37p999249. 24489.43 902055 =324p4648: <=8p87528¢ ~1615;514,
O 15200200 34848002, 24797.00 900055 =28531567+ =110949308¢ ~16650805,
CJS:? 154p0:00 32192718, 24720443 90059 =24273928s =135485)10s 16435306
Q 15600.00 29176845, 24727.86 900052 =196496770+ =15301214%¢ =14%42124¢
1 9 0046 =1 993 =316 403 =12054773e
k 16000400 22298714, zqu:.zs 90037 ~11376%9130 ~16298284« =-10107643,
&  16200.00 18405914, 24713450 904023 =7762788. =15455984¢  =6857967.
16400+G0 14932208+ 24701480 90005 =4819149¢ =137452765  =32957823,
1560000 115682740 24690265 89983 ~26796490+ ~112473)8¢ 3772620
1680000 9123487, 24682419 89:96) -)1466741. ~8088535. 3957561,
17 0 _!i!lgnn;._-~z:nlz:hi____,_!'9211__,:121£A§sgﬂ”?1:%22%1;, 7250;119
17200.00 10290825, 24477418 89.925 =2001443. ~4786%% 10082964,
17400400  13393784.  24679.82 89916  =3723464. 3562861 12308471,
17600+00 16930279, 25683.83 8%:915  =6317117. 74682280 13818609

|

DX oY
(FT75) (FT/5)
22823¢24 =9321022
2269082 =Bz )e98
221384312 =5721081
2025109 =28Qg7.49
17336066 373024
13549935 3642417
. 9088.27 6810G.48
418525 9690455
-908:10 12197.2%
«5933+56 1390616
~10638:91 14972061
“~14789:71 1521893
~168160.04 19610.
*20642+25 13156496
©22058¢34% 10791990
*22351+41 8006432
=21519.47 4565094
“19606+05 782465
"16712027 =3136903
12987072 =6971.0%
=862108]1 =1050%.48
«3833062 =13631072
113904 ~15872457
6050048 =17381011
10656002 =17953:95
14732069 =1753609°
1806989 =16130+)5
20499749 =1378%72
21896470 =10627+40
2218730 =68g5.07
_ 2135509 =2529.34
1949492010 1566039
16546429 64930004
12815+63 1060%-07
8437.47 142640060
3638427 1718493
134751 19197.08
~6268+85 20176022
108794468 20052494
"14948+39 18817.55

wome EARTH FIXgD PUSITION AND VELOCITY VECTOR COMPUNENTS ===

bz
(FT7s)

150717

433364

9393468
1390582
17624+9%4
20350+46
2194292
22326018
2149270
1950170
1697496
1256608

. 8059.3)
3145.4

=1882.0)
“67%630
=11182.29
149589

 =i7857.59

219753.0%
“20550.08
=20221:71)
=18802.07
~163682.97
"13108.39
=9166:06
“4781.76
=199.60
432348
853606y
0924
15149518
171939
18258487
18300+95
1733930
154492407

T 1275087

9413407
563223

ST —— .,J.,,N,__,r_‘_..;“_ e,



ASTP (5A=210) LAUNCH VEHICLE OPERATIONAL fLIGNT

TABLE 3C=3 (COnT*D)

NOMInAL

_ORBITAL FLIGHT DATA _

TRAVECTQRY

we=e= EARTH S J4gp POSITiON

AND VELOCLITY VECTUR (OnPUNENTS ====

FLiGHTY e=*ee EARTH FIRED <====
TIME POSITON VELOCITY PATH ANGLE X Y i
(SEC) (FT) (FT/S) (DE®) (FT) F7) (FM)
e U SIRERER0.  BRASAKARS.. . 2000002 89922 =955287%e 11019304 19544375,
160p00.00 2428475, 24687470 89936 =1356355¢¢ 19014964]¢ 149969585,
18200+00 27733787, 24484445 89.956 =17852552+ 1628)1p6g* 136227
1840000 30904299+ 24677415 89977 =22303776+ 17683892¢ 12037302+
186p0.00 33740737, 24666474 894999 =26692637« 181349650 98520460
18800.00 36192375, 2445510 90019 =30797463+ 17598094+ 7191062
e A9000.00  38220047. 2464468  90.034 =394410717. J6Q%121¢e 4212755,
19200.00 39792639« 24637.95 F0+044 =37349227« 136958970 1088846,
19400.00 90884325, 24636483 90050 ~=39463170+ 105036]13 ~2005573
19600.00 41484136, 24642.26 90053 ~40643425. 6709593+ =4%0;73g.
1980C.00 , 41575802, 244653492 90053 ~4pu826822. 250434) «79442220
20000.25 41157738 24670429 90053 =39999733. ~=lobobé)e «~7509010
R BT e 4 90052 =38399198. =62248Q%¢ ~10990C52¢
20490000 38812364 24706481
206p0.00 36912817, 24721.20
208QC.00 34559611 24729.99
21000.00 31785694, 24932418
21200.00 28632533, 24728411
-
4 21600400 2 21407832, 24707489
21600400 _ 17490046 24696.58
2200000 1353939, 249608758
222p0.00 7845179+ 24482.30
224p0.00 7162569, 246881432
226 6995562 24683.73
228p00.00 493645, 246B7.96
- 23000:00 13150573, 244%91.92
23200.00 17125139, 24893.59
23400.00 21096.’00 2469154
23600.00 24912854, 24685431
2 20478496a  24675.58
2400000 31724433 246649.04
24200400 39595944, 24653.04
24400.00 3704613 24245411
246g0:00 - 3903908g+ 249642.36
24800.00 40544105+ 24645.99
25000400 _41537903s . 24856.01
25200.00 42003983, 24671417
254p0.00 41932824, 2468%.18
256p0.00 41322062, 24707419
25800.00 40176685, 24722432
26000.00 38509244 24732427
ARSI _3633 5280
26400+00 33695847, 24732.96

90+052 =35511808. =10271217« ~11824262,
904052 =32070051+ =i3799998s ~11%64990.
F0+05] =28046192¢ =15611248+ =11982347.
F0+047 =23643725¢« =185428490 ~10964564.
9040490 ~19086936+ =19480182+ ~871971g.
- .' -

904013 =104490486¢ =1818988]« -429,827.
89991 =6795853, =16016819s =178315).
89.969 ~3863886s =129558323. 1293324
894949 1797381+ =9168013¢ 3105562+
89:932 =705510 =~%855056+. 5218532
89923 2 =448188s  =248484. 69610349,
89+918 ~1632758. 44027120 82503
8%9.923 ~3633148, 8845503 9035475,
89.935 6491741 12836669 9292342
89953 ~10123%64¢ 16156321+ 9030799
89974 ~14325492¢ 18620265« 8289480,
89995  ~18881664%. 20090478« 7133036
90014 =23558672¢ 20482649« 5647095
90030 =28315684¢ 19770954 3793225}
90049: =323172491+ 179892430 2097345,
0047 =35945234¢ 15229122+ 4526380
90.050 =38809%26s 1163503} =199673} ¢
90.050. =40759572+ 7396719 =3056645.
90«050 =41688323. 2739461 ~4348%82.
V0049 ~=415421349. ~2087580¢ «5315503
90049 =40322307« ~6824448¢ -592042) ¢
90+0509 =38p86242+ =1121%378. 615158
F0+050 =34945375« ~15017997. 6020163
_90+0%7 =31059831+ =18026824. ~5558672.
7040492 =26630362¢ =20075:870 ~46187%8.

('} oY
(FT/5) (FT/7%)
"1626922 16523496
=2067 491 13404940
=22035+06 9267431}
~22288.04 4687429
=214914+80 =206e76
"1945%¢62 =5147+10
1651951 ~986)+75
"12790+16 14906970
«8308+01 =17594.73
=3491+45 20177453

1618496 «21686407
6620495 ~22024+04
11314292 =21157+26
15451+08 «19117.48
18622015 =16002+74
2129594 =11973482
22590086 =T446003
22781+60 =2077.00
49 3248,74
1970311 84936460
16585020 1340010
12606446 (7274482
796717 2043439
2901+3¢ 22501421
=2334+35 2335550
=7472+80 22944.05
12249935 21280004
"16491550 18447.33
“19752e36 459485
*22083.07 992907
=23282479 4702428
~23285455 ~8Q2rcl
~22087¢34% =6286437
~19745¢56 «]11453+98
1637549 =16026023
*12144:33 =19755.74
~726303% =224938409
-1978e77 =239250}5
3439460 =249127+44
8710+6% =23026406
13556061 =20672+064
1771799 ~17188.82
20969022 =12760e5Y
2313221 7520803

0z
(FT/8)

162694
~4375+50
6152062
-7499¢)8

"1223%064
149237453
*15401+69
Ti56%0.68
1518211
=13720+95
1161504
-892%.006
~5826404
-2492.5)
8EQeY)

“;00+00

6767478

7369.58

. AA18%e.58

12291478
12673018
1233828
113218

971843}

7836,
R
260850
«32+05
-2550.8%
-4807+%
~6684:65
-8p%0037
5966080
-5269.83
°9°6’|’J
83457}
=7187.98
“5686005
LA I TY 1}
=2090+43
2-0+65
151732
“Qsiobﬂ
429,36



’ o . ~
TABLE 3C=3 (ConT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL gLIGHT TRAJECTORY
NOMINAL
RIERL L il il ol s R ST G e b e T (R Bzl MR
FLIGHT w=mee EARTH FIXED ===== eeme EARTH FIXgD PYSITION AND VELOCITY VECTUR COMPONENTS ====
TIME POSITION VELOCITY PATH ANGLE X Y z DX oY 0z
(SEC) (FT) I (FT/5) (DEG) (FT) (FT) (k) (FT/5) (F1/%5) (FT/5)
__24725.00  °DeQ3) =21887623+ ~21049684s  =38651pse = 24087+16 =2071+00 5181424
268p0.00 27129789, 24714.07 90017 =17079832+ =20895475+ “277199%3 23779431 36Q07+5% 5684.65
19)  27000.00 23297262 24702473 _B9e998  =12459379. =19619145e  ~16]17227. 22221+51  F099.31 5799427
19) END OF 1U BATTERY LIFETIME. J




TABLE 3C=4
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGNT TRAQECTORY
NOMINAL
ORBITAL FLIGHT DATA

8) BEGIN LH2 NPV} T P

BEGIN LH2 NPVS

INITIATE A MANEUVER TO ALIGN AND MAINTAIN THE S=IvB/CSH ALONG
THE LOCAL MOIIIONVAL. nos; LEADING. POSITION ) oo-u;

END LOX NpVj
END LHZ NPV;
INITIATE & ggg;ov;g TO ALIGN AND MAINTAIN THE S=IVB/CSM NOSE
THREE DEGREES ABOVE THE LoCAL NORIZONTAL, TAIL LEADING,
POSITION | DOWN}

INITIATE A MANEUVER TO POgiTION THE S-IVB/CSM FOR SEPARATION:

)
-

BEGIN INERTIAL ATTITUDE HoLD:
END LW2 NpVi

FLIGHT ALTITUDE INERTIAL VELOCITY VECTOR AZIMUTH LONG | TUue GEUCENTRIC GEVRETIC
TIME RANGE ANGLE SPACE FiXED EARTH FIXEp (P0Se EADT) DECLINATION LATITUpE
(SEC) (FI) (DEG) (DEG; (DE®) {DEG) (DEG) (DEG)
it 1 I A USSRl SERTAR.: 182212 53386 51720 654674 39e576 39e76%
2) 593.78 520756 184254 53414 S1le749 054033 39001 3v.79%0
600,00 521061+ 180679 534699 52.052 -654213 394854 40.044
3) 403,38 521286 184910 53.856 524219 -64,983 39+991 4018}
4 643,98 523212, 21+6%0 55.826 544303 -024144 41596 414787
800.00 5306Q6. 324379 64.983 63894 49,794 460914 47.106
i Lo LR . SeafS) . BBa132 79:742 =30631 51+085 51273
1200.00 5437%1. 59792 974372 97+663 ~9.489 51+389 _ 51e578
5) 1264,78 5449810s 64423} 102.782 103+291 =2.811 50610 50.799
6) 1283,38 545042, 654508 1040285 1044857 942 50312 504501
1400,00 545916, 73493 113.036 113992 100127 47744 474936
1600.00 545439, 87.187 1249.869 126.435 260087 4)1+054 9102494
""*““"““‘*“"‘f“"——“— 7 132,883 13429721 38,546 __A2e438 32+5%0
2000.00 5491488, 119552 137.928 190418 48,536 224640 220777
2200,00 541422, 1280224 1400749 143.501 57,.,02¢ 12242 12¢322
2400,00 543761 141887 141792 14949649 64,795 14558 1+568
2600,00 549006 155.538 1414222 194,023 724470 -9e157 90217
2800.00 556603, 169156 1384554 141540 804671 =19+656 «19:279
7) 2993,38 SO99RD. = APFeBSR @00 129813 0 137.88) @ 8% MR, i T . =29+486
3000.00 565236, 1764854 1349631 136,855 Y0.112 “29+640 «29:8086
3200.00 573108, 163414 1274600 129336 101.703 =38+660 ~-38+8498
3400.00 578387, 149.7860 117.001 1184149 116,494 45014 -%64206
8) 3533,38 5795491 1400677 1IC7 - 481 108399 128,48 490494 «49.604
") 3580,38 57946%, 137469 104.003 104.565 133.083 «50+371 ~50+560
st 79 1360129 102807 = 102933 = 135.0853 =50°677 =50.86¢
3800.00 575295, 1224470 85.328 850144 1564.030 =51+615 =5)+802
4000.00 566243, 108.802 690236 68,383 176,096 =48e¢56! -48.752
4200.00 553190, 954125 56762 554288 -1674397 422290 42,482
4400.00 537923, 814938 484185 464176 1549436 =33+903 =34.08)
10) 4433,38 535314 79152 47.080 44,992 -152.559 32342 =32¢536
1) ORBIT INSERTION; INERTIAL ATTITUDE WOLD AND LOX NPV [N PROGRESS;

A NN 0 T AN A S0 4



. -
TABLE 3C=4 (CONT?D)
ASTP (SA=210) LAUNGH VEHICLE OPERATIONAL FLIGNT TRAUECTQRY
NOMINAL
LR L i 1 el B S N . g ___ORBITAL FLIGHT DATA
FLIGHT ALTITUDE INERTIAL YELOCITY VECTOR AZIMUTH LONG I TUVE GEVUCENTRIC GEODETIC
TINME RANGE ANGLE SPACE FIXED EARTH FIXEg (POSe EAST) DECLINATION LATITUVE
(SEC) (FT) (DEG) (DEG) (DEG) (DEG) (E@) (DEG)
Rl AR o L ARAnaR . S3NP83, .. Pasede 46865 = 44e76) 1524184 =32+044 =32+217
4600,00 522687, 67741 424715 40,2849 “144.110 249258 244403
i 4800.00 509746 54,037 39571 L6858 =135+412 =13+90°% =13+999
5000.00 500930« 404325 386263 350423 =127 548 “39210 ~3e238
12) 5040.20 499765, 37568 38,199 354353 -1264008 =1e049 =1+056
5200,00 497275, 265611 38,589 350783 =119.86) 7¢555 7+605
5400.00 498834, 12911 400601 0000 37,989 @ ~jl1,73% 180155 _ 184270
5600,00 5047@5. 1439 4490620 420350 =1024466 280289 284450
5800,00 513240, 1490644 510266 490469 710166 374526 37.712
6000,00 522532, 284350 61e404 604182 =764770 450191 45.383
6200,00 530664, 42.066 75.578 75001 =58,5786 500283 S0¢472
13) 6293,38 533663, 48¢470 830344 83,082 -48,980 S51e458 Sle646
J : 6 55.78) 92.594 92:6%0 2 375088 8000 SieRYY 0 Sisves
6600,00 538882, 69.49) 109.038 109,833 17,278 49+107 49297
14) 6773.38 538826, 810371 120+532 121847 -2,280 44+086 44.279
e 6800.00 538647, 83,195 122.010 123414 -9239 430140 93.332
o 7000,00 536680, 960892 131.008 1324961 13.105 3409239 35.320
7200.,00 534396, 110582 1360787 1394179 23,674 254409 254559
bl 7400,00 533387, 1249264 1400169 14924858 32.498 150337 150235
7600,00 534759, 137939 191,668 1444511 40.402 49470 40529
7800.00 537131, 151606 1410538 1494369 48.0%8 60237 60279
8000,00 546199, 16525 139,756 14924414 56¢04a »l6e828 =16:935
8200,00 554685, 178,529 1360043 1384377 654074 ~26+995 =27+150
8400,00 563027, 1670337 129.826 131705 75.984 =36+3239 «36+523
el % AR | TR I 566939, 159607 e AR BTS  J26e8% 83.400 i Lo O R
' 8600,00 569262 153,696 1204270 121585 89.819 ~44¢2238 449,43
 8800.00 571696, 1400037 106719 1074396 107,393 “49e747 «49.936
16) 8942,38 570485, 130.30% 94,991 95,3188 141904 ~51¢593 =51+780
9000.90 5692498, 1260371 90+.003 $2.003 128,01¢ =510765 «51e952
920000 561703, 1120697 734279 724603 1984640 49746 =49+93¢
170 240,20 _859621e 109,947 702236 694427 1524479 ~48+885 ~49+075
9400,00 549804, 99014 5%.712 58+399 1664237 -440228 ~44.420
9600.00 535180, 854322 50e145 484270 =179+90% =36+307 =36+4%0
9800.00 519898 714620 43.925 41+596 -1684973 -26+930 -27+085

CSM SEPARATION; SLA PANEL JETTISON: IR A ot s s el

1
12) CSM DOCKING:

13) BEGIN LH2 NPV L HESETAa] R
14

15)

END LH2 Npv;

INITIATE A MANEUVER TO POg)TION THE VEHICLE FOR DOCKING MODULE
EXTRACTIONG

‘ 16) BEGIN INERTIAL ATTITUDE HgLD?

17) DOCKING MODULE EXTRACTION;




ASTP (SA~210) LAUNCH VEHICLE OPERATIONAL §LIGHT

TABLE 3C=4

NOMINAL
et it ) ARt AT e e A e ORSITAL FLIGHT DATA

FLIGHT ALTITUDE INERTIAL VELOCITY VECTOR ALIMUTH LONGTURE GEOCENTRIC etUDETIC

TINME RANGE ANGLE SPACE FIXED EARTH FIXE (POSe EAST) DECLINATION LATITUpE

(SeC) (FI) JDEG) (DEG) (DEG) (DEG! (0EG) (DEG)

R L e IR TP R 1 T 65220 41923 39426 =-164.570 229239 229374

10000.00 5063234, 57.%10 400217 37+567 -159,922 -14e723 -16+830

i0200.00 496461, 440193 38,449 350628 -151s8%0 -60089 60140

io400,00 471518, 30.470 38,344 35,514 -1494,220 4e689 472}

10600,00 491832, 16750 39.888 374210 =136,270 150345 150464

ipspo,.00 496665, 3e131 430327 40,953 -1247,380 259661 25812

: 11000.00 504599, 10786 49,200 @ 47.266 =1164714 350194 354375

lizo0.00 513689, 2494497 58+330 56,948 =103.238 430363 4345586

sl 11400,00 522015, 384222 714456 70.703 -86,039 49¢251 494442

il1600,00 526076, 51946 87994 874915 65457 51737 51e924

11800.00 531100 65,665 1049:.964 105.564 «44,687 50+ )64 50+3523

12000,00 531168, 794379 118598 1200242 w264632 44950 450163

1 R, T " G i wl2374 37251 37438

i12400,00 526483, 1064788 1354534 137.822 “1e17s 279996 284156

12600.00 524737, 120482 139478 1924105 84022 17869 17.°82

12800.00 525268, 1340169 141438 144,258 164104 70290 74339

13000.00 5288711, 1474849 141726 194,573 23.764 ~3e45]) =3e474

> 13200,00 535273, 161520 140,387 14930103 Jleble =14s91310 =-14¢202
Lo 13400.00 543740, 17 4 S 0 13996845 200 0e3lD 0 *29e426 2@ =29:57Q

13600,00 552531 171077 1314713 133719 50.648 349036 «34¢215

i3spn,00 559757, 1674429 123.098 1294565 63,635 -422390 -42.58}

i14000,00 563641, 1434761 110577 1110422 804,234 -48+623 «48.814

14200,.00 5628466, 130,087 9494493 F49.0618 100.29%) -510629 =5le8l6

i4400,00 556972, 116407 77347 Toe842 121.283 500624 -50.822

i, 14600,00 546430 102719 0000 62790 00 61.63% = }39.828  =45.909 ___=%6.101

149800.00 532632, 87023 52,230 50490 154,600 *38¢495 «380663

15000,90 si76f1. 75.317 454240 43,015 1664180 290414 “29¢579

i5200,00 503657, 614603 40,9586 384377 175,623 “19+370 «19¢4%0

15400,00 492878, 47.880 384734 35.943 =1764159 -8+810 ~8.869

15600,00 486737, 344152 38,219 354377 -168,448 19959 1973

15000,00 ~ 4858Q3. = 20,921 2394333 200000 364603 2 ~360.623  12+68% 12772

16000,00 489630, 64707 424255 39,792 -192,037 230115 234254

{i. 16200,00 496941, 74107 470448 454393 =141.%07 32+290 33.065

16400,.00 505792, 20.823 55.674 544145 -129.235 410479 41+670

16600,00 514314, 344555 674772 664856 =1l3.00¥ 48+047 484239

ié800,00 520844, 48,287 83.649 83,399 930177 51+485 5les73

i AT 17000.00 5294)0e  62+01%  1D0.884 101315 724034 50934 S51e)22

17200.00 524896, 754736 1154845 116952 -53.06¢2 46552 460744

Lkt Al 17400.00 523086, 89453 1264857 1285239 3748085 39+355 39.544

i7é600.00 520073, 1034163 1344378 1364358 «264020 3ne405 304573

T R N IN THE S=IVB/JU ALONG et

THE LOCal HORIZUNTAL, TAIL_ LEADING, POSITION 1 DOWN;

(CONT D)

TRAVECTORY

ik Sl T2 005

e



ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGNT TRAJECTORY
NOMINAL

TABLE 3C=4 (CONT'D)

_ORBITAL FLIGhT DATA

FLIGHT ALTITVDE INERTIAL VELOCITY VECTOKR AZIMUTH LONG L TUVE GEOCENTRIC GEODETI(
TIME RANGE ANGLE SPACE FIXED EAxTh FIXEp (POSs EAST) DECLINATION LATITUDE
(SEC) (FT) (DEG) (DEG) (VEG) (DEG) (DEG) (DEG)
LSRR IR AR08 . SATI0N. ... 2342862 3as.701 | 1491255 =16,409 20444 20.579
18000,.00 517359, 1304564 141.115 143.898 =8.116 Fe941 10.007
18200.,00 519956 1444255 141803 144657 =-s403 -e789 -e794
18400,.,00 525637, 157.939 1400876 14930637 7e347 -119497 11573
18600,.00 533684, |7lo‘q’ 138,88 140701 154772 -21+931 =22+065
i18son,00 542543, 1740654 133.320 135:44) 254,625 =31+763 =31+936
19000,00 550415, 1604999 = 125,549 1270456 37.869 _ =40e497 ~40+687
19200,.,90 555386, 147+323 114.021 115.024 534574 -474352 -474543
19400.00 555997, 133.64) 98,614 78,955 72.89% 510243 “51e436
19600,00 551542, 119955 81,393 81,053 94,009 ~5]10249 ~51e437
19800,00 542262, 106e261 65,974 64,972 113384 =47+350 -47454)
20000,.00 529322, 92.559 54,433 52.827 129073 40481 ~40e672
4619 78849 _ 46,654 49537 191337 e VE 7 2 . > 1 1 .o o
20400.00 500420 tse130 41.786 39279 1514210 =21+859 210992
20600.00 4888289, 51403 39+106 364352 159,057 -1je388 =lleq63
20800.00 481687, 370,669 384195 350352 167434 -0 641 -y645
21000.00 479595, 23.930 36,4911 360141 175179 100125 106191
21200.90 482401, 10193 414369 38,830 ~176447y 209655 204762
21400.00 4886975, 3599 450960 %3796 =16647%97 . 30799
21600,00 497580, 17317 53,380 S1e717 -154.829 394549 39758
21800.00 506162, 31.058 64%.503 63.435 =139,514 46+7)8 464910
22000.900 513069, 444797 790604 799193 «120.426 51+008 S1+1%96
22200.00 517119, 584533 760863 970333 -99.257 5)e438 91625
22400.00 518004, 720264 1120646 113.581 «79:516 474892 48.083
U S2ARNL0B 0 S3620Q, . 85989 _ 129612 =000 1260160 0 =63.419 410285 M
22800.00 513136, 99.708 1324730 134.801 «50,853 32+636 324811
23000.00 5101397, 1130422 137843 140.321 «40:79%6 224858 2249%¢
‘g? 23200.00 507008, 127,129 1404711 1493.453 «32.259 120444 12+526
§ 23400,00 510663, 140.83) 141,786 1494946236 w29:464 1738 1750
23600,90 515502, 1544527 141241 1940037 -le.771 -9+004 -9+063
: 229 1680216 1384591 1910873 8,559 =19+529 =190488 L
24000.00 531821, 178,049 134,682 1364904 «890 290548 -29471%
-‘DAiE 24200,00 540154, 1644394 1274660 1294398 12.489 =38+601 -384789
& My 24400.,%0 546060, 150708 117.058 118.207 27.2%¢6 ~45.984 462176
il ! x 24600,00 547933, 137+018 102+454 1024951 45,887 ~500669 ~50¢858
5@ 24800.00 544867, 123,323 85,331 85.147 66,909 =51+614 -51+80)
| ; &y 25000,00 536870, 1094623 6%9+208 684355 B6+965 48455 484749
; \~v5; 25200.00 524882, 95,915 564722 55.248 103546 -420259 “42e49)
| ; 25400,00 510683, 824200 484,146 464137 1T6.518 =33+848 ~349s026
25600.00 496374, 880475 424684 404255 126485 =24+180 -2%+32%
258Q00,00 484277, 544743 39551 36.842 1354554 -13+809 ~13e8%8
26000.,00 476143, 41,003 38,259 354423 1934429 =3s0%6 =3e1le
26200,00 473005, 274258 384605 354805 @ }S1.132 e _Te7%3 S
26400,00 47488, 13510 404645 38040 159.283 18+305 184420
>
w}uﬂw—- st




FLIGHT ALTITUDE  INERTIAL
TIME RANGE ANGLE
i L (SEC) (FT) (DEG)
oMBBRIEY. TN T VOISR © ¢ SO
3 26800.00 488883, 13999
19 27000.00 497486, 274748

19) ENP OF IV BATTERY LIFETIMg,

TABLE 3C=4 (Lunitr)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL gLlGNT TrRageLTONY

NOMInAL

VELOCITY VECTOR RZImuTH
EARTH FIXEp

SPACE FIXED
(DEe)

L4870

Sle4)3d
elesd?

e _QRBITAL FLIGNT VATA

(DE@)

420445

494628
60s+s431

LONG I TUE
(POSe EAST)

(DEG)

]...s’[
179+954
-1865.557

GEVCENTRIC
DECLINATION
(DEq)

2824944
378675
45¢315

GEOQUETIC
LATITVpE
(DEG)

doep05 4

d7s802
42508




TASLE 3C=5
ASTP (SA=210) LAUNCH VEWHICLE OPERAT ONAL FLIGHT TRAaJECToRY

NOMINAL
el DR S Sl e e ORBITAL FLIGHT UATA
FLIGHT VEHICLE ATTITUDE ANGLE VERICLE ATTITuDE RaATE RELATIVE VERICLE ATTITUDE -
. TIME pITCH YAw ROLL PITCH YAW RULL PITCH Yok ROLL
- (SEC) (DEG) (DEG) (DEG) (PEG/S) (DEG/S) (pDEG/S) (VEG) (bk6) (pEe)
A Ut Al st -, F 1 992767  =hed6b = 293 = <000 +000 *060 8e181 -4e69p =+718
2) 594.78 99767 ~bedbb 0293 00 «000 *0c0 8223 ~4e.0Y0 2718
600.00 994767 ~b.3606 0293 +000 +000 «000 8e649 -4e090 =718 :
3) 603438 990767 ~6e3b6b 293 +000 +000 *000 o881 ~4009] -s?18 ik
B %) 643.98 =1114537 -1.881 ef4p «00C +000 «0g0 +000 «00p -+.000 g
800.00 | =1224247 ~1+990 0477 =e0069 =-+000 -+002 «000 «000 =-+000
SRR S RS ) | TR, o 5 SRR T ) SR, | 7 .. | +000 =002 } «000. «000 +000
1200.00 49,693 “je%48 4By -s009 001 o002 «000 +000 +000
e § | 1264978 1544135 -1.898 ~e633 +000 000 +00C +000 000 +000 }
6) 1283.38 =155.410 =1.881 =eb75 =e069 «00! =002 «000 +000 «000 g
1400.00 =12p:425 1707 =58,984 +300 =+001 =+500 42+988 3eb26 ~59+503 " i
1600.00 ~6pe¢ 425 1399 ~158.,784 +300 =.002 2500 116717 1915 -160.889 {
=13:792 _1.004  =178,319 =e068 =+002 _%0@) 177000 2 _=«000 _ ~180.000
2000.00 27,969 576 =178+)129 =e068 -2002 «001 177000 -+000 -180+.000
2200.00 41,137 o110 =178.048 =068 =002 000 177000 =+000 -l80.000
2400.00 540798 -.358 ~178.078 =:068 -+002 =-+000 177000 +000 le0.000 |
2600.00 ~b6ge 456 -,800 ~178:216 ~e068 =+002 -+001 177+000 «00g =le80.000
2800.00 -82.112 1192 =178.455 ~e0068 =+002 =-+001 177+000 000 =lou.000 | B
79 - - _=178:764 =068 =00} = ~-e002 = 177.000 __=00p  =18p.000
: 3000.00 *94.302 9335 178088 =300 «053 -0452 175492 le21g 176.%03
L 3200.:00 =157.302 117 1785071 =+300 +002 *000 129126 1905 1784806
3400.00 142,698 +558 1784167 =+300 «002 +001 824772 820 ~179,935
Jii 2 ) 3533438 108+807 2834 178.289 «000C «000 *000 58.000 =-+000 180,000
‘ ?) 3580438 1054597 926 1784342 ~o068 2002 *001 584000 -+000 180.000
R s e e L SR, R % - - RGN 1 i - L | ACIOSIMRAD - | ONOVRIMINERE ¢ e *000 594340 ___*00) 179.998 o
3600.00 1054597 926 1780242 +000 +000 *000 73.00% +009 179.960 s
i 4000.00 105,597 0926 1784342 »000 +000 «000 86e676 013 179.%60 1
‘ 4200.00 105.597 926 1784342 +000 -000 «000 100+357 «012 179.941 |
4400.00 105.597 926 1784342 «000 +000 *0Q0 114046 <007 179,926 ,
10) 4433438 1054597 926 1784342 «000 +000 +000 1164332 «00& 179924

1) ORBIT INSERTION; [NE&7(AL ATTIZUDE HOLD AND LOX NPV IN PRQGRESS;
2) BEGIN LH2 NPV ;
3) INITIATE A MANEUVER TO ALIGN AND MAINTAIN THE S=IVB/CSm ALONG :
THE LOCAL HORIZONTAL, NOSg LEADING, POSITION 1 DOWN; ‘
%) END LOX NpV: Nl e e e S t iy -
5) END LH2 NpVi
&) INITIATE a MANEUVER TO ALIGN AND MAINTAIN THE S=IVB,/CSM NOSE L
THREE DEGREES ABOVE THE LOCAL NORI4ONTAL, TAIL LEADING,
POSITION | DOWN; \
7) INITIATE A MANEUVER TO POSITION THE S=IVB/CSM FOR SEPARATIONG
8) BEGIN LH2 NPV} R e s ey Al A RO R o 1L A Lo 0L

9) BEGIN INERTIAL ATTITUDE HoLD:
10) END LH2 NPV}




ASTP

TagLE 3C=5 (COnTYL)

NOMInAL
ORBITAL FLIGHT LATA

FLIGHT VEHICLE ATTITUDE ANGLE VEnICLE ATTITUDE maTE
T.ME p1TCH Yan ROLL PITCH YAN ROLL
(SEC) (DEG) (DEG) (0c6) (DEG/S) (DEG/S) (pEG/S)
% il 44940420  _ _ 105597 _ _  _.926 178342 _+000 +000 *000
460000 1054597 926 1784342 +000 «000 *0CO
i 4800e00 105597 926 1784342 *000 *000 *9¢c0
5000+00 1054597 926 1784342 «000 «000 *000
12) 5040.20 105597 o926 178342 *000 «000 *0p0
520000 1054597 926 1784342 «000 «000 «000
GRS T, [ QUGS | | NIS 0 0P | S | | _ =000 *0g0
5600.00 1054597 2926 1784342 +000 +000 *000
5800.00 105.597 926 1784342 «000 «000 *000
6000.00 105597 926 1784342 «000 «000 500
! 6200.00 1054597 720 178,342 «00C «000 *0g0
13) 6293,38 1054597 1726 1784342 «000 +000 *000
AN e o, AZ8a383 «000 «000 _ +000
6600.00 105.597 926 1784342 «000 +000 +000
%) 6773438 1054597 726 1784342 «000 +000 *00G
6800.+00 105597 926 1784342 «000 +000 <000
7003.00 1054597 926 1784342 *200 «000 *0go
72900.00 105597 926 1784342 «000 «000 000
o] L 97 2926 178.342 NG
il 7600400 1054597 926 1784342 +000 900 000
7600.00 105597 2926 1784342 +000 +000 +*000
8000+00 1054597 o926 1784342 +000 +000 +000
8200.00 1054597 926 1784342 +000 «000 *000
8400400 1054597 « 926 178.342 +000 +000 000
il + ) It U Ry 0 v xS . o T I 6 o <4 0 ISR | LT *200
8600400 79,612 10232  ~17848% =+300 -+001 *001
88n0«00 192612 928  <1784654 =+ 300 =-+002 *001
16) 8942438 ~1g.788 0681 =1784529 ~s068 -s002 *001
9000.00 ~lgeY08 2681 =178+529 «000 «000 *000
9200.00 ~18e788 681 “1784549 «000 «000 +0Q0
i17) 9240.20 =~18.%88 Al *AE0shRY .. NN oy HRMNARETGY | RG]
9400.00 =18.988 681 =1784529 000 +000 «000
9600.00 ~1g.988 2681  =178.529 +000 «000 +000
9800.00 ~18.7%88 681 -1784529 «000 000 *000
I1) CSM SEPARATION; SLA PANEL JETTISON; il I
12) CSM DOCKING:
13) BEGIN LK2 NPV}
149) END LH2 NpV;
I5) INITIATE A MANEUVER TO POgiTION THE VEHICLE FOR DOCKING MODULE
EXTRAGTIONG
16) BEGIN INERTIAL AYTITUDE HoLD: b sl el R i e s
17) DOCKING MODULE EXTRACTION;

(SA=210) LAUNCH VEHICLE OPERATIONAL fFLIGNT TRAJELTOKY

RELATIVE VEMICLE ATTiTult

PiTCH
(LEG)

116799
127740
1491454
1550171
157929
1684894
177378
wlb63endo
-149718
~136+18Y
-122¢465
=116+058

_=108.746

«95.032
“83e14°9
-8lel26
-p70b626
-23e934

“264569
=]2e856
0773
149+438
28+102

25e898

15+785
=30+538
-59+.400
-55e%61
=4le784
=39:03%
-28+099
-14+405
-e702

YAW
(vee)

+Q0s
«00)
=-+005
=+00¥9
-+009
=+008
=«002
«00%
022
+035
«0%
052

ok

Do)
«06gQ
«05¢
« 050

+0%0
«0%
«045
«05%
LT

=150
=e534
-.000
«003
«Gl7

i

032
2048
«062

+Q76  179.769

ROLL
(pEG)

179923
179915
179909
179900
179906
179.%07
179.%07
179,905
179+%00
179.889
179674
179.8806
1798686
179836
179,819
179817
179801
179.7%0
L0008 .
179,780
179.780
179.78)
179779
179.77%
-177,%7
=179.,308%
-180.000
179,995
~179.%80
_=179.977 i
-179.,%6%
=179.%62
-179.%1



TABLE 3C=5 (COonT'D)
ASTP (5A~210) LAUNCH VEHICLE OPERATIONAL fLIGNT TRAVECTOKRY

NOMINAL

e ORBATM. FLISHT DATA

KeLATIVE VERICLE ATTi1Tuoe

. FLIGHT VEHICLE ATTITUDE ANGLE VEHICLE ATTITyUuE ®aTE
TIME PITCH YAW ROLL PITCH YAl RuLL PLTCH YAW ROLL
i {SEC) (DEG) (DEG} (DEG) (DEG/S) (DEG/S, (pEG/S) (LEG) tue6) (pEe)
... 18y _ 9893238 = 18.988 4681 ~178.529 = 000 +000 _*guo S5e69Y 067 =17%.%8)
10000.20 12997 -0272 178,467 «300 «002 -*000 44972 “le547 1774575
10200.00 72+997 0105 1784447 +300 002 *000 118714 -le308 179102
lg40d+.00 1294569 470 1784517 ~e069 +002 *0pl 1604000 =-+000 180.000
ipé00s.00 105+840 <804 178+670 ~.069 002 *00l 1860+000 =+000 180.0L)
10800+00 93.106 1.088 176.898 -a069 «001 «001 180+000 =+000 180+000
A 79369 1,308 @ 179185 000 =eQé%  .p0l _*0p2 160+000 = =eQ0Q 1804000
11200.00 654631 1.4944 179518 ~s06% 2000 *002 1804000 =-+000 160.000
1140000 514895 1,499 179872 -:069 2000 *002 160.000 =000 i8p.000
11600.00 3ge.lo4 1466 179771 ~a0069 =200 *0p2 180+000 =000 «-180.000
1180000 240438 1.350 =17%.422 =eQ06% =«001 002 180.000 =+000 -180.000
12000.00 10.720 1157 -17%913} -e069 -s00! 001 180000 =s000 ~180,000
122060.00 2,989 3901  *178.883 =e069 =200} 001 1804000 -+000 180,000
i2400.00 140689 597 =178.703 =068 =002 *001 =-180+000 =+000 180,000
12600.09 =30.381 0263 =178+.60p -s068 =e002 000 180+000 =-+000 -l8p.000
12800.00 440067 -.081 =178,57g 2068 -s002 «-+0C0 -180.000 +000 -180+,000
13000+00 =57.746 2416 ~178.,638 o068 -+002 «-+000 -; 80000 000 -180.000
13200400 -71e422 -e722 ~178,775 -s068 ~e00! -e0C1 -180+000 +000 ~=l80.000
o 13400.00 ~8520%6 3983 ~178.979 ~+068 =+00} _=°001 _=180+000 «000 =1€00000
- 13600.00 “98.770 =1:184 =179:239 =s0é8 =-+00! =-+001 =180+000 +000 =180.000
13800.00 =112:4945 =14314  =179453¢ =2068 -+000 =002 -180+000 +000 ~-l80.000
= 14000400 -1240122 -10367 =~3179.86p ~s068 -+000 -2002 «-180+000 «000 ~=l8p.000
ES 14200.00 «139.802 14341 17%9.818 ~s068 «000 -+002 ~180+000 «000 180.000
y b 1440000 «153,468 -14239 179:505 -:068 +001 =001 ~180.000 +000 180,000
A 1460000 2 =167.179 = ~=}.067 1794228 2 =e068 _ .00! -*0pl  =}80+000  +000  l80.000
j - 14800.00 179:124 -e837 177000 -s069 00! -2001} 180000 «00p 180,000
15000,00 165,919 -561 178,832 -s049 «co! ~-+001 180+000 »000 180,000
£ 15200400 151706 -.258 1764733 -s06% «002 -+000 1804000 000 160000
> 15400+00 137.986 2056 1784709 “e069 2002 +000 180+000 -+000 180.000
g; 15600400 1244258 363 1784760 -s069 «001! *000 150+000 =+000 1804000
8 1102524 2643 178.88) =+069%  ep0! *001 1804000 =+000  ls0.000
16000.00 964786 883 179.065 -e069 «00! «001 180+000 =-+000 i8p.000
- 16200.00 83,044 1.067 179+300 o069 «00! 001 180+000 ~+000 l80.000
164%00.00 694302 1.187 1794572 =e069 +000 «001 1804000 =-+000 1804000
16600400 554561 1e236 1794864 -a069 «0C0 001 1804000 ~-+000 180,000
16800.00 414825 1213  =179.8%) ~e069 ~-+000 «001 1804000 =+000 ~le0.000
) A 1700000 23,093 14121 <179.569 = =e069 = =e001 *001 180+000 =+000 -ie0.000
17200400 1yedbs «965  ~1794309 -s069 =«00! «001 160000 =+000 ~l80.000
i 17400.00 0651 756  ~179.102 =+069 =+001! +001 180+000 =+000 ~l&0.000
17600.00 =13+058 «507 =178.95) “aD6Y -s001 +001 -180.000 -+000 ~l80.000

18) INITIATE A MANEUYER TO ALIGN AND MAINTAIN THE S~IVB/jU ALONG

THE LOCAL HORIZONTAL, TAI_ LEADING, POSITION 1 DOWN;




TABLE 3C=5 (CONT'U) b
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fLIGHT TRAUECTORY
NOM AL
ORBITAL FLIGHhT VATS

FLIGHT VEHICLE ATTITUDE ANGLE VEnICLE ATTITyue MATE KELATIVE VEHICLE ATTiTuDe
TIME PITCH YAW ROLL PITCH YAW RoLL PiITCH YA ROLL
(3EC) (DEG) (DEG) (DEG) (LEG/S) iDEG/S) (pEess) (vEG) (bEG) (pEe) gildin
RUBGIEROEAE [ O G 76 I - AR K L G =eQb8 =+00! *0ge 160+C00 =+000 =160.000
18000400 ~4pe458 -,050 =~178.84p -+066 -.00! =-+0C0 -180+000 «000 -180,000
1820000 =54,1%4%6 ~e326 ~178.88¢ =+068 -+p01 =-*000 =180+000 +000 =180+000
1840000 =67.832 -s577 ~178+994 -eQ68 =e00! =001 =180+000 *000 -180+000
18600.00 =8)1,+515 -y791 ~17%.158 -s068 -+00! -*0Q1 ~1680.000 +«000 =180+000
18800.00 95196 -e 956 =179+368 ~eQ0é68 -+00! -*001 ~180+000 +000 =-180+000 —_—
1900000  ~108.878  «1.063 "A7%é6lp  ~eD6B =000 -+001 =180.000 +00p ~le0.000
19200.00 «1224.561 “1s107 =179.87} ~s068 =+000 =+001 =1804000 +000 1804000
194900.00 =135¢24%7 ~1.086 179,864 -s068 «000 --001 ~180+.000 «000 180.000
19600,00 -149.937 -1.003 179015 -s066 «00! -+001 -180+000 +000 160.000
19800.00 =163+632 -e 864 179391 ~e068 «00! -+00G1 -180.000 «000 160,000
20000.00 =1774334 .77 1794206 -s069 +001} =+0p1 ~180+000 «000 180+000
2020000  168.956 ~o454 F L 0TV e, U NI T | S =2001 180000 ~ +000 1804000 &
20400.00 155,238 - 209 176+99p =009 +001 «-+000 180.000 «000 lag.000
2060000 143,513 «044 178497} -e069 «orli *00C 180+000 =+000 180,000
2p600.00 127.780 290 179.011 -e069 «001} «000 180+000 =+000 180.000
21000+00 114,041 514 179108 -s069 <001 0G1 18C+000 =-+000 lep.0C0
21200.00 10g+297 «704 1794255 -:069 «00! *0p! 180000 =+000 180,000
21400.00 862551 L850  179.442 =s06% 2001 *001 . 180+000 = =+000 180.000
21600.00 724803 743 179658 s 069 +000 «001 180+000 ~-+000 180.000 bl
21800,00 59,058 979 179+89p -s069 «000 *001 180+000 =+000 180,000
22000.00 454315 958  ~179.876 -s069 =200 *001 1804000 =+000 ~lsc.000
22200.00 31.577 «88) =1794658 ~eQ69% ~s00! *0GI) 180+000 «000 180,000
22400.00 174845 e 754 =179.458 ~s069 =s001! 001 180000 ~+000 ~180+000
RISl 600, Ll 40120 0585 1796297 2= =e06% = =e00! = 001 _ 160¢000 =+000 ~ls0.000
22800400 -94599 386 =17%.18g -e069 -e001! *0g0 -180+000 =+000 180.000
23000.00 ~23431} 169 =17%1 14 069 -.,001! 000 =180+000 =+00¢C -180+000 AL
23200.00 =37.017 =e054 *17%9100 ~e069 =+00! «+000 =180.000 <000 180,000
23%00.00 =50.718 -4269 =17%139 -s068 -s00! -+000 =160.060 «000 l180.000
23600.00 640414 -e463 -1790227 -s068 =-«001 -+001 =180000 +000 -180.000
Gl *7aARY . =s427 *1793088 0 w88 2 =aphl  _ eefp) 180,000 +000 ~180,000
24000.00 91797 =+750 =179+523 =eQ68 -+001 =+001 =180+000 «000 =is0.000
24200.00 ~105.4987 -a827 =179.7123 =s068 =-+000 ~+001 160000 <000 =ig0.ropQ
24400.00 ~l19e177 -e854 -17%9915 ~e068 ~-+000 -+0p1 «180+000 «000 ~180-000 |
24400400 =132:869 -s830 179,883 -e068 «000 -+001 =180.000 «000 i18n+«000
24809.00 =1454565 -, 759 179+692 -s068 +000 =001 ° =160+000 «QCC lén.000
- $7 =648 179524 ) ~s00% 001 -e0y1 leue000 G0 1594000
25200400 ~173,974 - 494 179387 ~e069 «00! 2001 ~18G+000 « 000 182,000
25400.00 172,310 319 179289 -s069 00l «+000 160000 «000 18r ;000
25600.00 15a.587 -.128 17923 o069 «001 <000 180+.000 «00¢ ‘0300
25800.00 l444.856 N 17%e4c28 -s009 «00i s 0ut 100000 ~e000Q .00-L00 Ll
26000+00 1314107 250 179266 ~.069 «00! *0GC 180+000 =s000 i5.e000
2 117372 _e416 179s88Y =e069 001 *000 160000 =+000 1504000

26400400 103,623 +554 179,464 009 <001 *001 180000 -+000 1500060




TasLE 3C=5 (COnNTYL)
_ ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fLIGHT TRAJELTORY

%)

. VEHICLE ATTITUDE ANGLE

YAW ROLL
(DEG) (DEG)

2655 17%+610

FLIGHT
TIME pI1TCH
(SEC) (DEG)
2660000 89,871
26600.00 Teells
~ 27000.00 624367

19) END OF 1V BATTERY LIFETIMg.

«715 179775
730 17%.949

NOMINAL

ORBITAL FLIGHT DAIA

VEHICLE ATTITyupe WaATE

PITCH

Yaw

(DEG/S) (DEG/S,
o 1 7L AGIOR +000
=s0069 2000
-eN69 ~+000

ROLL
(DEGy/S)

*0ul
*001
*001

RELATIVE VEWHICLE ATTITURE

PlicH
(vEe)

180+000
1804000
1680+000

YaAW
(ve6)

~+000
..“o
..o”

ROLL
pEe)

160+000 .
le0.000
lens000

€Lt




TABLE 4¢C
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT Tx Jcliuiny
nUMINAL
S=18 STAGE RE=ENTRY LATA

£ FLIGHT MASS ~_ THRUST pRAG LONGITULINAL LYNANIC Aefie e MACH
TiMe (TOTAL) ACCELERATION PRESSURE nU,
il Lt TN o ) R tLB) (L8?) (FT/Sec2) (LB/FT2) (LB=sT/FT2=Rav)
1) 149085 101358, 26797, 25191, +510 T17, 45704098, b.46
491000 10125%. =139498. 44733, =50+594 17 45715351 be4e
14200 100606« 2 =139565. 21665, - =5je582 15 «5783299. YT
(U [ T A o . 0s 19174 =ae171 13 «5840837. 642
14300 99974, 0 19106 “5el49 13 45842470, 6042
160+00 99974, 0 a0 o837 i 20 i “6241190. 672
18000 99974, O» 272, 087 I 0. w629735774 6e89
___200-+00 99974, 1 L s TSRO . | .., O ) O 46303526, 6034
220400 99974, O 15, -+005 0« ©6304929. 5.89
G ) D 111 e e e ) KD 46305517, 570
3) 2%3+00 99974, Os 10 -+003 O+ 46305592, Se«70
260400 99974, O« 120 i . b AN, ... 46306043, He79
280420 99974, e 28, s O« wolliovsi. osis
300000 99974, [ D) e Y 2043 ) O« w6310251, be74
32000 F9974. O« 1176, ~s378 j 1o 463357386, 685
= 340400 92997%. Rl e 11691, -3e762 8o «657107¢. bel
> 3ey+00 99974, O 116592, =-37¢522 79 «71%1016. 6403
3580+00 FI974. Q- 763996+ 2454873 882 @ G79%0W1 9. 4ol
400+00 99974, 0 250885, =80+741 193 78348530, iela i
iy 420+00 F9574. . 119682y 2 =38.517 99 79451037 v67
4%0+00 "W. Ja_o ]1257‘. -3..2&‘6' i 103, ‘o"zio'. g
460+00 9974, 0+ 109997, -35400 103. aQ829198. +42
48p+00 99974, 0+ 7720 4 R LT i ¢ D Tal371199%. e
500+00 §9974. O 105557 =33.971 10l alBY4. 02, ¥ ¥
520+00 RAARATS LD TOVSEST T eI T T aZ26561%s i
__4) s3,+00 99974, il T Ll =33+388 100. 2478853, v28

1) PAYSICaL SEPARATIONT
2) RETRO=ROCKET BURNOUT;

- T £ H
4) S=1B STAGE IMPACT.

e




TABLE 4C (CONT'WD)

ASTP (SA=210) LAUNCH VEHICLE OPERATIUNAL FLIGWT TRAJECTORY
T ' il NOMINAL
__ S=1B STAGE RE=ENTRY DaTA

1) PAYSICaL SEFARATIUNG

e== SPACE FixtU rost!lo. ALD viso(tlv VECTUR CoMPUNENTS ===
Z

2) qtvlo-go%gtt BURNOUT
3) 5-18 STAGE APOGEE.

4) S=18B STAGE IAPACT.

E FLIGHT emmmm SPACE FIALD wo===
i TINE RADIUS  VELOCITY ~PATH ANGLE EEOE e o oV e
o, .. S (FT) _ (FT1/5) (DEG) (FT) (FT) (FT) crus» (FT/3) (FT/5)
) 190.85 P IRALE T885,81 66,290 21098292, 1892975 329%l0. ~  2926,87 B98eya Sgly.46
_1%1°00 21102154, 7560027 660323  210987]110 189435 330%10¢ 292009 698089 6vi5+40 i
T1%2°00 2 21105163, 7493062 66550 21101603 190333 33779} 2864083 898064 6865:9)
2) 14297 21108035. 7451085 = 660762  21104360¢ 195205 3443460 2820091 %8036 6838453
143°00 211081220 7451430 T 660768 211044430 1912320 3445400 281750 898°38 6838035
160-00 2115362%. 721022 700378 2114976340 20649620 460255 4265+50 893°59 6786048
180°00 211761700 TEE 74+899 211866190 226275~ 595746 1635042 887074 6784003
i __200°00  21227p921s  6875.84 79514 21213057 24919670 73082) 100Y:66 88043 674939¢)33
22p°00 21246229, 6786.58 8530337 212270080 2595290 8654940 363270 87457 6718092 W
240°00  212538)5.  o751.85 = 890245 2122849 27e95p> 799555 =237+29 LI AR L AL
3) 243900 21253951 675034 89.984 2122763V 27955) ¢ 1019619, =330+47 B6s°28 668690235
289°00 21249788, 6769.p6 940365  212175)1%> 2942220 1133058 *85%95 85968 6658095
zdo-uo 212341494, 68490039 99.02% 211740930 311333 1265088~ =148.,95 85 38  8823+pi X
i _ 300°00 21206868,  6952.88 1032750 21158395 3282740 1397%9, “2106%85 592059 6582476
320+00 21167936, 7132.66 108:287 21109832, 395033 1527154, =273;+3% 833°2¢ 6536:98
il 340°00  2111738% 7323418 112586 210489980 d6jeQ) e 1659234 “33493025 523° 36 6462022 il
i Jépr00 21056116 72984923 116565 20976797 37795 1786389 =38ie0ql ®lp*87 6168062
; 38p+00 20795042+ 494729 1180843 209057100 3940890 18941380 =2776094 s98°78 401621
4 40000 !o'oo%xi. 2016.30 113:995 Z0871814. 410999  1749%9p. LR 63329 “ITENY: 83 i
420°*00 2p952683, 1556485 1120936 200855525+ 4273680 196%609% e725.98 852°2, 1077+86
(i T 440+00  207491960.  1429.01 111232 20841987« 4995280 196896330 -529433 LITRET 950089
: 460°00 20931879, 1380.86 108703 20839195 461770>» 2008319~ =553+ 7 862028 925044
T 4%ge00 @ 20723623, 138072 106485 20819718, 479012¢ 2028824+ ~497:76 LLTRL Y 927.88 sy
; 5J0°*00 20716357 13500104 104728 20810187+ 4962390 2045449, ~45/e21 vegee7 §34036
il . . " "Z080[37G+ T SIIVZES T T 208918%s T UHZEISE - BEIVAY T T 938 o
4) 531°+00 20706520 1333.75 102756 207%677¢g» S22886¢ 2074497 41082 858+9p f34ep2



TasLE 4C $CONT*L)

ASTP (SA=210) LAUNCH VeHICLE OPERATIONAL FLIGHT TRaAJECTORY

WUMINAL

_ S=IB STAGE RE=ENTRY vala

2) RETRO~ROCKET BURNOUT

) PHY3iCal SEPARATION]

- TAGE ET
49) S=18 STAGE IMPACT.

b i Rl e e

FL1GAT womee EARTH FIXED www== weee EARTH FIXEY POSITIgy anD VELULITY VECIiur ComPupEnTs ====
TIME POSITiON VELOCITY PATH ANGLE X Y z uX vy vi
~ IsEC) ARG | 0 3t Sl | L8 1 NSRS, 2 | . N (FT (FT) (FT) (FI/s) (¢Trs) (F1/5)
T 1Y 1490+85 291073, 689822 82,755 V278 *18353, 219398, 299,77 =3p.1h 5934,,7
14100 491996, 663957 620789 191763 1618 22044860 2956405 -3p%17 5940014
9200 T d%edmY. e570.70 T e3.p0Y 194662¢ 1648 2261530 293045 “3g%12 5B6Qe75
2) 142497 304554, 6526.95 63227 197483, “1677» 231842 2687454 =30°06 S853%4)
19300 304741, 6826435  63.23% 197568, ~1678. 232005+ 4886.5% -30°Ge 5893022
A6p*C0 09987, 6256411 67231 2491955, -217Q¢ 330972, 2342415 =27%48 580108
18p*0¢ LFITTLD 6p3i.%0 72.296 287805+ = =287es 488762« 72408 =22°9¢ 577987
2400+ 00 642446, 5867455 77+688 310949 “3065. 562175, 111027 -17%32 976) 53
T 22p°00 = 752046. 8763.29  83.327 327027+ =33620 67721 ¢ 49818 “1n*57 S741e71
290700 2 ©58187. 5720+86 89309 330877 ~34%¢6 191829 =113+g0 =272 S7T1Y74
3) 243+00 873860, 571992 89.98) 330401 =3503 608563, 204965 =145 571625
26p+00 761682, 5741437 94913 322508 -3463. 5057848 =723+98 6°21 567554
28g+00 1063400+ 58241V 1000615 J01¥18e <3291+ 101VEIS.  <133s.40  iec2y  SaEVep!
_ 300°00 1164255 = 5960684 @ 19._"_133- 269085+ =26p8es 1132729 “1947.86 27%27 563788
32¢0+00 1465185, 6163.4) 111292 223995, =2193. 124520 =~2561+08 39°34 5605497
34000 1367021 6385477 116332 166095 ~1230° 13568, v, 316427 9,92 S54624¢
36p+00 1469078, 6395.8) 1200688 Y6196 ~103e 1465793, -3620+79 58eg3 S260+39
38p+00 1958775 _4058,.89 1260031 3p683. 8loe 1555470« et ot L B B2 b 0 3101068
400+0e 1587128, 1057 .34 14900847 =534 736 1587128, ~Bess8Y  ~1gvs9 60510
_M20°00  J5%3412. @ 631.83 = 163.789 145858, 501 1593346 =618.09 “6%1s 130+%0
440°00 15945849, 518497 175+710 ~25888. 4670 1594373 51097 68 «30
460+00 1594420, 442474 179125  =3547). 492 1594025, 44} .95 1°24 26044
480+00 1594091 « 385,79 179+3%¢ 43707« S5jes  15939%9,. “384.88 1*°11 -25+01
500°00 1593865, 343415 178,956 -50963¢ 5330 1593050+ 342061 ‘hy -19+32
525+00 ISY374T. . BN G . NN . T MEESMESSE MG e TTE30VEs3T ez T e15e3e
%) 831+00 1993673, 29490 179778 =60787. 5230 1592513 =293.77 acqs -20+72
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TAsLt 4C (CONT'L)

ASTP (SA=210) LAUNCH VEHICLE UPERATIONAL FLIGWT TRAUECTORY
iR i il NOMINAL
___S=iB STaGE RE=ENTRY UATA

FLIGHT ALTITULE RANGE RelaTIVe VELOCITY VvECTOR AZiMUTH LONeTULE GEVUCENTRIC weULETiC
Qe R e A | VELOCITY SPACE FiXED EARTH FIXED (FOS, casT) DECLINATION LaTiTupe
~ IsEqQ) i N (NM) (FT/S) (DEG) (DEG) tbee) (bEG) (LEG)
[ 1) %55 12418, 35,843 T 735,34 52,938 45,p40 -80,14; 28.89g 29.053
L 191000 192888 2 35.96; 47284 $2+949 45+041 =80+1%n 28°651 290054
142+00 195876+ 36940 666202 53.005 45+046 -80ei27 28+*902 29+066
2) 14297 198759 37.864 = 863715 53+042 45+052 =8Q0sils 28+913 29076
14300 178840 37.892 6616044 534043 45052 =60ella 28°914 29+077
160+00 2494549 53924 6309434 53230 45+150 =79.8%a 29*102 25%ces
18000 287320 72¢63) 6086958 S3e4p7 459369 =79.04s 29321 29+460
. oaests | 318399 P1e249 592435 = 53579 4545861 =79.39, 29*529 29+704
: 22p+00 337834 10%812 8821026 534752 454766 -7943134 29°755 29+%21
sl 290°00 _ 345648e 128342 2 5779+46 53927 459082 =76.88, 29969 30*iase
3) 24300 345819+ 131120 577856 53+953 46+016 -TB.843 30002 3Ge169
260°00 341849 L T N, i SR . - SSRGS .t ... AN
- 280400 3264330 165.%00 882233 §4.282 464453 =T8.364 3p*3ve 30+565 !
i | 308+00 299385+ 183.976  6p23+96 544463 464707 =78.105 3p*e0% 30778 !
- 320400 2006820 2024611 621910 54+649 464974 -77+84%3 dg*e21 300991 i
i 390°00 210364 = 221309 @ 64964097 54+862 47+250 =77.574 31°033 31%4g3 | M
36p+00 149318 23%.77g 6484+9) 55¢296 47486 77431, 31°2491 3le42
380400 88432+ 2554183 410056 59+163 474390 “77.0% _ _ 1°N18 ~ 3leSee
400°00 59670¢ 2600733 1072+%0 75.356 45767 =77.01, 31e476 31650
420400 46158+ 261492) 63786 85,042 450376 =7609%4 31492 310664
440400 34939 2620227 51959 B8+922 i 494818 - =76.99, 31495 3iree?
46000 25358+ 2624287 442475 LSS0y | SBeNaT - =Te.98g 31496 3iv668
T 48p+00 17105» 262.300 38568 89.953 744705 ~76.98¢g 31496 3lr066
50000 98360 2624316 343+10 89.852 57458 ~70.984 31496 3iveed
52000 3321+ Z82+339  309+68  BYsUZ3 T T TIBNBTN T =76:98a T 31496 119668
4) 531+00 0 2624348 294455 89.%70 524596 =76.984 31%496 31s6s8
1) PHYSIC.L SEPARATIUNG
2) RETRO-ROCKET BURNOUT: it S s R st ‘ il | Bt

3) S=1B STAGE APOGEE!?
4) S=1B STAGE IMPACT.
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TABLE 1D

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING POWERED FLIGHT SEQUENCE OF EVENTS

FLIGHT TIME
(HR: MIN: SEC) (SEC)
-0:00:17,20 - 17.20
~0:00:03.30 - 3.30
~0:00:00,20 - 0.20
0:00:00,00 0.00
0:00:00,20 0.20
0:00:10.00 10.00
0:00:57.74 57.74
0:01:13,23 73.23
0:01:40,20 100,20
0:02:00,20 120.20
0:02:08,07 128,07
0:02:09,00 129.00
0:02:13,07 133,07
0:02:16,07 136,07
0:02:19.,47 139.47
0:02:20,57 140,57
0:02:20,77 140,77
0:02:20,85 140,85
0:02:22,17 142,17
0:02:25,57 145,57
0:02:28,17 148,17
0:02:28,57 148,57
0:02:32,77 152,77
0:02:45,10 165,10
0:02:51.47 171.47
0:02:54,47 174 .47
0:03:01,47 181.47
0:05:45,57 345,57
0:07:47,57 467.57
0:09:44,07 584,07
0:09:44,27 584,27
0:09:44 .87 584,87
0:09:54,07 594,07

LvDC
FLIGHT
PROGRAM

TIME(SEC)
(0.00),

(0.00)4

(9.80)1

(100.00)
(120.00),
(127.87);

(128.80),
(0.00)

(3.00)2
(0.00)5

(1.10)3
(1.30)3

(2.70)3

(8.70)3
(1;:50)3
(33?50)3
(42.00)3

(206.10)4
(328.10)3

(0.00)4
(0.60),

180

EVENT

Guidance Reference Release (GRR);
Initiation of Time Base O,

Time for S-1B Mainstage lgnition,
Hold Down Arm Release Signal.
First Motion.

Lift-Off Signal; Initiate Time
Base 1.

Initiate Pitch and Roll Maneuvers,
Mach One.

Maximum Dynamic Pressure,

Control Gain Switch Point,
Control Gain Switch Point,

Enable S-IB Propellant Level
Sensors.

Arrest Attitude Commands.

Level Sensor Actuation;

Initiate Time Base 2,

Inboard Engine Cutoff (IECO).
OQutboard Engine Cutoff (OECO);
Initiate Time Base 3.

Ullage Rockets Ignition,
Separation Signal.

S-IB/S-IVB Physical Separation,
J-2 Engine Start Command,

90% J=2 Thrust Level,

Command 5.5:1 EMR.

Ullage Burn Out,

Jettison Ullage Rocket Motors.
Dynamic Pressure = 1 PSF.

LES Jettison

Command Active Guidance Initiation,
Control Gain Switch Point,
Control Gain fwitch Point.
Command EMR Shift to 4.8:1.
Guidance Cutoff Signal (GCS),
Initiate Time Base 4;

Inertial Attitude Freeze.

Begin LOX NPV,

Orbit Insertion,
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L il TABLE 2r I
ASTP (SA=210) LAUNCH VEHICLE OPERATIOMAL rLIGHT TRAJECTORY
LAUKCH WINDOW OPEwING
POWERED FLIGHT TRAJECTORY FVENT SUMMARY
i - = o= = cPACE FIXE)) = = = =
EVENT FLIGHT ALTITUDE VELCCITY FLIGHY PAT:, AZIMUTH  GEUDETTC
TIME (SEC) (KM) (M/S)  ANGLE (DEG) (DEG)  LAT. (DEG)
o GUIDANCE REF. RELEASE =17.20 <09 408.57 90,000 90:00 - 2863
" FIRST MOTION e R «09 408.57 90,000 90.00 28.63
MACH ONE 57.74 734 586402 59,863 80.50 28,64
———MAXS D¥YN+ PRESSURE — — " 73.23 12.70 TR3e80 - 9792 TSR 20505
"'“—"TTtT‘ARREST’ j T T T YLD 1997.90 o4, 224 57.00 28.91
INBOARD ENGINE CUTOFF 136,07 54,19 2255.05 65,534 55.98 28.98
~ = “OUTBOARD ENGINE CUTOFF 139,47 =~ 57:39 2319.57 66,125 55.77 - 29,01
- “S=IB7S=IVB PHYSICAL SEP. 1%0.85 58.68 T e P W - CEMSR -
J=2 ENGs START COMMAND 142,17 59.90 2314.07 06,656 ST ahee
g ULLAGE CASE JETTISON “152.77 69.26 2328.67 68,653 55.69 29.16
f—tE9 JETTISON wli ¢ ¢ 3 g GERER G SRS ¢ P GGG o SR
o 175.00 864,87  2426.02 72.463 55.42 29,41
EMR SHIFTs» 5.5:1/4,8:1 469,00 164,91 5465.81 90.615 52.04 35.00
GUIDANCE CUTOFF SIGNAL 584,07 158.45 7811.72 90,009 SR8 —— 308
ORBIT INSERTION 594,07 158,60 7818.4¢ 90,001 53.04% 39,45

LOMGITUDE
POSITIVE
EAST (pEG)

~ =80.62
=-80.,62
-80.61
-80.59

il | U
=80.1p8
=80.13 -

T=B0.12
=-80.10
=-79.95

TR
-79:63
=-72.,02

Wi . [ o A
=65.33




s } l e = m._l._ - = = 1 - p— £ 9 R
e s ap  Eatessiap ita v i oz
ASTP (SA=210) LAUNCH VE4ICLE OPERATIONAL FLIGHT TRAJCCTORY
LAUNCH wIiDOW OPENING , :
S=lts STAGE END CONDITIONS OF FLIGHT
FLIGHT TIMES OECO + 14379 SECOIDS 140,847 (SEC)
HADLIUS: 6431842, (m)
ALTITUDE 568679, (™)
SPACE FIXEr VELOCITY: 2318,81 (M/S)
SFACE FIXED FLIGHT PATH ANGLE® 6564393 (DEG)
SPACE FIXED FLAGHT AZIMUTH: 5,763 (DEG)
CARTH FIXED FLIGHT AZIMUTHS 48,387 (DEG)
GEOCEMTRIC DECLINATION: 28,864 (DEG)
GL.OLETIC LATITUDE: 29,027 (DEG)
LUNGITUDES (PUSITIVE EAST) -20,115 (DEG)

- —

SPACE FIXED POSITION AND VELOCITY COMPONENTS

XS 6U30T76%, ()

Yo ' 55702, ()

Zs 4 St 103809, )

Xs 892.21 (M/S)

Ys o - 257.23 (M/5)

s 2124,77 (M/S)
VERICLE ATTITUDES AND ATTITUDE RATES -

PITCH ATTITUDE ANGLE 64,000 (DFG)

YAW ATTITUDE ANGLE = -.097 (DFG)

ROLL ATTITUDE ANGLE +000 (DEG)

PITCH KATE 2 00& (DEG/S)

la . meimam e = =098  (DEG/S) S

ROLL RATE : -.00n (LEG/S)
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i - e

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJ:ECTORY
. LAUNCH wINDOW OPENING

S=1Vii STAGE ENU CONDITIONS OF FLIGHT

FLIGHT TIME: GCS 584,066 _(SEC)
RADLIUS? 6528150, (M)
ALTITUDE : = 158454, M)
SPACE FIXED VELOCITY: 7811.73 (M/S)
SPACE FIXED FLIGHT PATH ANGLE: e T (DEG)
SPACE FIXED FLIGHT AZIMUTHS gg@Eas ot 9 - (DEG)
EARTH FIXED FLIGHT AZIMUTH: 0,091 (DEG)
GEOCENTRIC NECLINATION: 28,850 (DEG)
GEOUETIC LATITUDE: 39,038 (DEG)
LONGITUDE: (POSITIVE EAST) i -65,001 (DEG)
INCLINATIONS = = = . T Y _(DEG)
DESCENDINC NODE ARGUJENT: 157,768 (DEG)
INERTIAL RANGE ANGLE: 17.596 (DEG)
WEIGHT: "IN, (LRS)
SPACE FIXED POSITIUN AND VELOCITY COMPONFNTS ]
Xs 6226319, (~)
Ys 45441, = M)
25 1961639, ()
— 25 > T =-2332.62 “(M/S) >
Ys -752.22 (M/S) ,
= s i Setmaieesennmana, | c- FEeesesn - . LSOl otolEs
VEHICLE ATTITUDE ANGLES
PITCH ATTITUDE AIGLE -99.780 (DEG) |
s UHE L a4 T D Somnsitaam e . TER e . Sgmaee simimie
ROLL ATTITUDE ANGLE  J45p (DEG)
OSCULATING CONIC PARAMETERS 5: = =
NI NN R Ty e e
* APOGEE ALTITUDE 150.34 (kM)
ECCENTRICITY T e . |
SEMI=MAJOR AXIS 6524437 (kM) =
TRUE ANOMALY . T T - 5
- s 87.41 (MIN) A
* REFERENCFD TO EQUATORIAL RADIUS (6272.165 KM)

- — et et s e —- -t




TABLE 4D (CONT'D) ~

ASTP (SA=210) LA\UNCH VEHICLE OPERATIONAL FLIGHT TRAJCCTORY

LAUNCH wIiDOW OPENTIIG g
S=[Vii STAGE ENL CONDITIONS OF FLIGHT

FLIGHT TIMES  ORBIT INSERTION 594,066

UL IUSS 6528178,
ALTLITUDE $ 158603,
SHACE FIXFD VELOCITY: 7618.,46
SPACE FIXED FLIGHT PATH ANGLE S = 90,001
SPACE FIXED FLIGHT AZIMUTHS el Senaas 22 €¥. 043
fARTH FIXED FLIGHT AZIMUTHS : 51,386
GLOCENTIIC DECLINATIONS 29,264
GEOLETIC LATITUDE: 319,453
LONCITUDE: (POSITIVE EAST) -~ =£5,329
LHCLIMATION S EE L e s ., 3
HESCENDING NODE ARGUYENT S 157,775
INERTIAL RANGE ANGLE: 18,279

wE IOHT S ' " 68340,

SPACE FIXED POSITION AWD VELOCITY COMPONFNTS

(SEC)
(M)
(M)

(M/S)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)
(DEG)
(DEG)

(DEG)

(DEG)

- (LBS)

XS 6202536, ()

Ys ; 37900, (v)

2s 2035734, (1)

Xs S -2422.75 (M/S)

Ys e = ~ =754438 (M/S)

s : 739%.24 (M/S)

VEHICLE ATTITUDE ANGLES : :

PITCH ATTITUDE ANGLE -99,781 (ore)
“Yaw MIITUOE ANLE — TSN [hel)

ROLL ATTITUDE ANGLE : «355  (DEG)

OSCULATING CONIC pPARAMETERS

E .. % = i Sheeseedte sk . S . jEemsiee . < Bummees
* APOGEE ALTITUDE 2 =iy 164.97 (K)o

ECCENTRICITY 0012

SEMI=MAJOR AXIS = = SIS - Nk

TRUE ANOMALY 358.971 (DrG)
_PERIOD 87,68  WiWm)

e —— —————— © —— o ———

-» REFERENCED TO EQUfT?RIAL‘RAQLUS (6378.165 ﬁg)'

- — -




TABLE 50
ASTP (SA=210) LAUNCH VERICLE OPERATIUNAL FLIGHT TRAJLCTORY
LAUNCH GINDO® OPENING
S=IB STAGE FLIGHT DATA

FLIGHT MASS THRUST DrAG LohelTuDlyal DyNamMIcC AeMoal, MACH plTCu ANGLE
TINME (TOTAL) ACCELERATION PRESSURE i NOe OF ATTACK
(sEC) 1K6) (N) (N) (M/sEC2) (N/M2) (KG=M/M2=RAD) tpEa)

1) =17,20 594950, O O «000 O» Oe «00 .000

e e T e TS T TRESEAT T T 0% .01 +000
5.00 573657 74280960 3362, 12963 126+ 162+ 04 6,188

10,00 559243, 74784981, 12984, 13,370 575, 2889, «09 3,30%

15.00 544737 7526089 29360, 13.783 1448 166720 .15 257

~ 20,00 530193+ 7575584 51509, 19213 2821+ 60047« 21 -2,745
25.00 515622 7627083 74529, 19+669 4753 1648174 .28 -1.542
3000 iy ¢ 7 o 7 | e 1 5 C USSR b | SSSSGCMNSRY ¢ o | iESISeI— e . |5 %35 wiCase: T
35.00 4864233 7747227+ 132697, 1564671 104240 7498150 4y -, 877
40.00 471823, 7B 4392 167534, 164226 19100+ 14929038, 54 ~.501
45.00 457190« 7891601 2160%6 16.6p1 181968 2469227+ 65 . 153
5000 442548, 7966849 267780, 17.408 22542« 4023505 77 056
55.00 427908+ 8032204 493423, 17628 267520 6231249 92 «047

IV BTN BRI AL FD “BO&1660% 547683, I7:818 20780 77S32%Ss 1 100 <033 T
65,00 398598 8154324, 737513, 18.613 327g4. 12890555, 1,25 006
70.00 383903« 8216221 643653, 19729 345960 174924936 147 -,002
% 73,23 374417 6249230 585608, 20,471 34992 420769049 1063 ,020
80.00 354529, 837399 463664, 224125 32624 28678206+ 200 . 169
85,00 339855¢ 8339075 377071 234428 28087+ 34713917« 2026 . 166
es—f“*‘“"uTUU"‘““I!SZ?ST—“““—“33363337’"‘“—ZVII*IT”’——_‘_Z'FUUI——‘“"_‘13T13?“—“—“‘"10?511517_‘“"‘”1751 e
95.00 310703 8368895, 2183023, 264233 18502 45736837 2480 046

100.00 2% 1460 834589700 158970 27723 144400 S0447431 ¢ a1l -,073

105.00 281610 8359893 113935, 29+282 10985« 94529128+ 3044 -, 221

110,00 24,7102, 6347205, 753804 30.970 40490 579493524 3.78 «,700

115.00 252621+ 8332435 39167, 32.830 28200 60725888 4913 ~1.137

¢ g% usemmien v F T "3117'57""“”"113‘6:“‘_“"3‘;31‘““_‘””“"*1252“‘ g 4, ¢ RGNS, 7 SRR P o TR

125.00 223765 8284901 ~3425. 37.04% 2895 64706947 49§ -2,288

S) 129.00 212276+ 8281623 -104983. 38.973 2170 656829624 Se28 -2.8)5
6) 133,07 200631+ 8226908« -18762., 41101 1640 66759323 573 =~2.008
7) 138.C7 192074 8185755 -270%7. 42760 1326 67328307 6413 ~1.150
8) 139.47 186324+ 2670954 -25%10. 154548 962+ 67843285 be43 -,278
IS0 ST B4 k- K E— Y £~ b} AS—  } L T "7y BYB S 4 G og o 0 0 o SR [ . SCEISSIEENSN. 0 UgSnsmi
$0) 14077 185646 168338+ =23p13. 1031 828 67999747« ben7 «033
11) 1490.8% 185631 159698 -2283p4 +983 820+ 68008496 bey7 051

1) GUIDANCE REFERENCE KELEASES
AR RN e
3) MACH ONES

§) MAXIMUM DYNANIC PRESSURET
S) TILY ARREST:

&) LSA] INITIATE TIME BASE TWO!

7) 1eCo?

BASE THREET e e s
9) INITIATE ULLAGE BURN:
30) SEPARATION SIGNALY
11) S=18/5=-1VB PHYSICAL S




TABLE 5D (ConT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH &INUQW opENING
Selk STAGE FLIGHT DATA

wemee SPACE FIXED eece=a we= SPACE FIXED POSITION AND VELOCITY VECTUR COMPONENTS .-=

FLIGHT
TIME RApDIVS VELOCITY PATH ANGLE x Y 2z ox oY o PR
(SEC) (M) (M/S) (DEG) (M) (M tn (h/s) (n/s) thsS)
1) =17.2¢C 6373379, 4pBes7 Y0.000 6373353, 13449 11914 *00 27092 3pbe82
e e 6373379~ TNGBsSYT T Y0000 373349%s 18107+ TS EesYe T T T27Te 74 3059y
5.00 6373414 4GBe75 87,954 6373382, 1946 ¢ =5123+ 14+01 270e8) 3p6.03
1000 6373528, 409455 85,593 6373493, 20813* -3592» 30«76 27043 306403
15.00 6373732, 411444 82,965 6373693, 22165, «2062. 49455 270,30 3p6.2)  ENESEe
20400 6374035 415458 8p.110 6373992 23517 -528 TUu*43 270437 3p7+78
25+00 6374449, 423.00 77.087 6374401 . 24868 1020 9342 27019 311e76
—————— O $374 8N N3N0 735978 — TSN TRV 2594~ 118958 — — 269-89 - 3168458 4
3500 6375651 449.54 70.879 63755900 27568 4211 145+87 2674869 328,74
4000 63786460, 470«0% 67.%01 6376392, 28916 5888 17529 269458 342489
45400 6377423, 495.86 65,146 6377346, 30262 76496 20670 26945 36127
sSpeqan 6378548, 52742% 62.695 0378462, 3161 9509 23996 269445 384444
5500 6379843, 564.09 60,698 6379748, 32958« 11500+ 27394 269432 413.05
3T STTY —59%38s3 X+ o d MR 1 0 b TR iR e it i T
65+00 6382931, 65115 58.366 6382812 35450 15978« 338480 269.09 486462
70.00 6354725, 704476 57.738 6384591, 36995 18527+ 373410 268499 533,98
e 4)  73.23 6385977 743+50 57.492 6385832, 378630 20306+ 396417 268494 568.78
o 8Qs00 6388855, 835471 57.375% 6388685, 39684+ 24435 EELEE 268464 653442
85.00 6391205, 913445 57.588 6391012, 41025 27881« 48473 267497 726437 S
if " 575977 63935345 42363 TS —S24v30— 26510 —Sofsto——
95.00 6394508, 1094944 58,491 6394258, 435% 35978+ 56513 266420 898460
100+00 53994754 1198+n8 59.121 6399187, 45025 40717+ 606969 265438 998,48
10500 6402659, 1310+84 59.8238 6402326, 46350+ 45979 648479 264455 1107.87
110+00 649060634 1433412 6p:639 64056764 4787g" 518149 690+82 263468 1227465
11500 64n9686. 156570 614513 6409234 48586 58276+ 73247 26246 1358465
T T WS T S22 —— 6413000 50297 $5%2zv— — FP3vS4— —2etves — IS0IS?T
125+00 6417595, 186455 63.416 6415968, 51602+ 73315+ B13+46 260.5) 1657440
%) 129.00 6421001+ 199790 64,224 6420285, 52643 80211 84949239 259457 1791499
&) 133.07 6424608, 2142441 65,026 6423783, 53697« 87796« 876.01 2584623 1937495
7) 13607 6427365, 225505 65,534 649264950 5447« 93779 901+95 257+%0 2050e067
8) 13947 6430553 2319457 664125 6429524 55347 100880+ 90348 257435 2120483
Y YgTST v TN e e PSSR s
18) 14077 6431768, 2319+03 66378 6430692 554620 10364 89294 25723 212473 B
1) 140485 643184924 2318+8] 66,393 643763 55702 1036809 89221 *57+23 212%77

1) GylDayCt REFERENCE RE EASES

2) FIRST MOTIONY

3) MACH ONE;

H) MAXTMUM DYNAMIC PRESSURE:D

$) TILY ARRESTS
6) LSAT INITIATE TIME BASE TwOl
7) 1ECO;

9) INITIATE ULLAGE BURN:
101 SEPARATION SIGNALS

11) S=1B/S=1VB PHYSICAL SEPARATION.




TABLE 5D (CONT'D)

ASTP (Sa4=210) LAUNCH VEHICLE UPERATIONAL FLIGHT TraJECTORY

LAUNCH WINDOW OPENING
| S*18 STAGE FLIGHT DATA

FLIGHT woma= tARTH FIXED =*=wu= weme EARTH FIKED POSITION A6D VELOCITY veCTOR COMPONENTS ===
TIME POSITION VELOCITY PATH ANGLE X Y L Dx oy 0z
(SEC) (M) (M/s) (DEG) (M) (M) (M) (M/S) (M/5) (M/S5)
1) =17.20 90« «00 NZA 90 Ce “Ce «00 -+00 -+00
iy 217 a0 TR, | i SRR 0+ -0 O 00 =00 -+00
5.00 125 14.59 482 125 0 De 14959 -s 0y -s02
10*00 239. 3147 *5561 239 -l -0 31447 =25 =10
1500 443. 50.39 «538 443 -3, “le 5039 ~e36 =e0l
i 20,00 S 787, 71e42 1320 747 -4 2. 71440 -30 1945
25400 1161 94469 3341 1161 -6 18+ 9454 e 48 5¢30
30.00 1697, 20,99 5.818 18986, v, M T e AR R % 7T . A
35.00 2367, 14893 Be597 2363 -19. 1493, 14730 =1+05% 21+95
40.00 3185, 180.50 11+570 3172, =20. 285, 176450 -1e21 35.84
45.00 4166, 215441 142641 4135 =26, S08. 20851 =133 54405
50.00 5326, 253.95 172748 5261 =33, T B34, 242+00 ~1+85 Tee96
55+00 6682, 295464 204963 6557 =41 1287, 276425 “1262 10529
o 0 U ¢ GISSMRGSMERD § L | AIEReEY o 4 6o o A @ b ¢ SECEEMRRS .  GDESSSEGM | JSSSRSWDGEEG 4 o | DSERGERE | b ¢ RSSSTENGSEmE | i o G
65.00 10014 385,47 270626 F647 -58, 2685, 34178 -1+94 178+23
70+00 12023, 438.73 3n+985 11442 ~68. 3690, 376450 =2+0% 225023
4) 73.23 13460, 476486 33°07% 12695+ =75, 4472 399+88 =210 25978
& 8000 16880, 567.03 37382 15575 =90, 6507 45086 ®2+35 349386
i 85.00 19799 642489 40397 1792¢» =103, 8404, 48984 2094 415035
T¥OSQU T 23077 727577 D TR | % R . | s i TwITeY THYYTIRY
95,00 26817, 819,93 45,766 23231, -140, 13395, 571,86 4,42 587,58
100+00 31002, 92157 §8e148 26196¢ “l16%. 16578, 619+40 =5+05 685087
105+00 356980 103229 5p+355 29376 =190 20281, 657061 =Ee¢57 79570
110+00 50951 1152.89 52432 32773 “219, 25554, 70088 5017 914986
11500 5468110 1282,.94 S4e402 36386 =252 29450 743+94 -6+70 1045021
R BII2Ys 142936 S6+27% “NgZIZe T w2ets T 3SuTTe T Teent
12500 60562« 1577.54 58ep67 4492500 =323, 41347 828428 =7+55 1342458
- $) 12900 56904 170917 RA AL L 47629 =354 469840 Bspe77 -7+87 1476080
6) 13397 738%%. 1852011 60766 51198 ~386. 53285, B94+13 ~8+0% 162)1+96
7)) 135%07 79427, 1963482 61404 53921 =511, 58319 92145 “8e2y4 173420
B) 13947 86002 2026.98 62+40°9 57p63s =439, 64343, 924016 ~8+22 1804+02
Bl .57 88767, 2028,93 82,651 5875, N . - USRI | . ;s ok RPRSRRG ) L NSRS L L
10) 140477 BB555. 2025475 624695 58258+ =449, 66692 F13+91 -8+17 1807+86
it 11) 140+85% BE710. 2025+48 62+713 58331 =450+ 66835, $13+20 -8v17 1807+91

91 INITIATE ULLAGE BURN:

10)

r
MACH ONE;

TILT ARREST;

GUIDANCE REFERENCE RELEASE:
IRST MOTIONT

- MAXINUM DYNANIC PRESSURET

LSAT INITIATE 7IME BASE TWOS

1ECO:

SEPARATION SIGNALT

EES

llT s-ll/g-lvl PHYSICAL SEpARATIpN.




ALTITUDE

TABLE 50

(CoOnNT*L)

ASTP (S5A=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH wINpOW QPENING
S=lb STAGE FLIGHT DATA

9) INITIATE ULLAGE BURN:
"40) SEP,RATION SIGNAL:

11) S=18/5=1VB PHYSICAL SEPARATION.

GEOCENTRIC

. FLIGHT RANGE RELATIVE VELOCITy VECTOR aziMuTh LONGITVOE GEQDETI¢
Tint VELOCITY SPACE FIXED EARTH FlXED (POS, EAST) DECLINATION LaTiTubg
(SEC) (KM) (KM) (Mss) (VEG) (LEG) (DEG) (DEG) (DEG)
i o =17.20 «050 000 «00 Y0+000 N/A =80e06<41) 284460 23.027
F R 171 T SR i R T T = R T A ~80.821 28,986 284827
5.00 e 125 «001I 14.70 BY«786 N/A ~80e06<1 28,486 28.627
10.00 « 239 001 31.52 89971 N/ZA ~8p+621 28,460 28.627
15.00 o443 «003 50.48 B9+9423 N/ A -8p.621 28,480 28.627
20.00 757 «007 T1.49% 8%+«8ps 32,734 ~80.621 28,4986 28.0627
25.00 1016} 022 74,57 89+424 41.360 ~8peb21 28,486 284627
ik o RSN & 44 ¢ MSSSSSESESG | | o SSRGS K 0 [ % 6 GEeneeeme A4 T W THFNEY A0 28Nt 620
35,00 2+343 v 148 198,40 874875 449,973 =80+6240 28.447 28028
40.00 3172 2292 180.08 Bb6e6R8 45,984 80.8:4V 28,4948 28+8629
45,00 4ela5 *517 214,90 854231 46,600 ~8De617 28,489 284631
50.00 Se28) «B49 253,48 834532 47.017 “80.815 28,471 28.633
55.00 64557 1299 295,39 Bled)) 47.274 ~80.611 28.47% 2840635
3T ST “TVINgG TR ) 3102 O NmETMER, £ - o E . T o (b 0 G | T )
65,00 9.648 2700 386,16 77449 47.622 =8p.801 28,482 284644
— 70,00 11943 3.706 440,34 75247 47.756 =80+573 28.488 28+650
-4 4) 73.23 12+697 44488 479,5p 73+820 47,833 ~8p.587 28.493 284655
80,00 15,579 6,522 570,77 70+873 47,938 ~80.572 28,505 2g.0667
85.00 17932 Be415 647,47 68e784 47.948 ~80+557 28.517 284679
i e o GENGEE ¢ G . GOSSSRR s ASTEMMGRRG . . GWGeebeees v sdners  © . mmowsdvsemmelic
95.00 234245 134391 829,64 65+064 474964 -80.520 28,547 28+70°%
100,00 264218 16+560 933,18 634445 47,995 ~8p.495 28,566 28.728
105.00 29+%09 20244 10495,24 62+034 48,037 ~Bpe.467 28,588 28+750
110,00 324820 29+4890 1185,9p 60747 48,074 “8D«493% 28.61% 28776
115.00 364453 294352 1299.96 59596 48,137 ~8p.3%8 284643 284805
EEY ¢ . SURSESSSNNSE [ (T [ | SR L i) [ i A bbb T34 NSNS | [} )4 SOSsmesesss ) IV 7 3 AESSSSSmes (7 L JSswessssses | [ ] 4 SSSsses . [ 7 ) S
125.00 44+384 410146 1604.37 57+657 48,27 =8p.308 28,73 28.876
T YT TR §7+8p] 454725 1737.37 564997 48,259 ~80+265 28,747 28.%0°9
6) 133.07 S1e49 524956 188;,33 56+39p 48,305 =8g.218 28,784 284947
7) 136.07 54+186 57930 1993,.,15 55782 46,340 -80.180 26,814 28977
8) 13%.47 574385 634878 2056.22 554755 484375 ~BDe |34 28,849 29.012
10T SBVYI8 B98IV 20889 88vigt 9053 — v iV —— 28,861 29.024%
10) 140477 58+605 660195 2054468 55743 48,386 ~80.11s 28.843 294028
LY 14088 58+679 584337 2054.35 554753 48,387 -80+115 28,864 i9.027
1) GUIDANCE REFERENCE RELEASES
2) FIRST MOTIONG — - " T i
3) MACH ONES
4) MAXTMUM DYNAMIC PRESSURE?
5) TILT ARREST:
6) LSAY INITIATE TIME BASE TWO:
7) 1ECO:
iR 8 TATE TINE BASE THREEST o S M U AT AR i it e




TABLE 5D (conT*D)

LAUNCH WINDOw OPENINg
Sals srace FLIGHT DATA

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL fLIGHT TRAJECTORY

FLIGHT VERICLE ATTITUDE ANGLE VEHICLE Atfllvoz RATE VEMHICLE aTTITupe ERROR
it TIME PITCH Yaw ROLL PITChH YAW ROLL PITCH YAn ROLL
(SEC). (DEg) (DEG) (DEG) (DEG/S) (DEG/S) (DEg/S) (DEg) (DEg) (pEg)
1) =17.20 +000 +000 =41+537 -+003 «002 «002 «000 s000 <000
EHRICB R NBRIE . o R TSR, SRR | o R LT ¢ ek < Siniiie «002 <002 e il 082 «03%
5«00 =+016 -s017 ~41+538 -+001 «001 «003 =+001 ~s023 -.001
10,00 -+00g -.021 =41+538 «C02 «000 +000 +007 -e022 -,001
15.00 -abb) -.005 ~37+434 -e203 «0pé& 1+001 +155 *113 -.897
20+00 Ry =2.002 ~«021 =32s+856 -e329 ~«002 1+003 «200 «153 -.929
2§00° *3,.,845 -s043 =27+468 -+ 406 =+000 1-000 282 «09%8 -e931
S “3p.00 i R A o 0T v Y e | GnReemr . | SSSEES - GSESSRARdEr . hg TR T
35.00 "8+:612 ~s013 =17+465 -e532 +001! 1+000 «408 114 “-.928
4000 T wl1e374 -.0l0 ~12+4466 -e570 =001 1+000 « 9588 0% -.529
45400 144299 -s020 ~7+466 -e598 =+0p3 *99%9 «548 *052 -+931
Sn.00 =17.43 -.04%2 20472 -2 685 “.007 1+000 517 ~-s015 -.%35
5500 =20+884 -.076 °022 -e 699 -.,002 ws051 «502 -s076 <021
. . =.07% -s002 =+ 70% SO0Y T 009 v8p02 T Tes07% =003
65,00 27,954 -,083 -«000 -e71l -,00! +000 «613 -+083 -.001
il 70+00 «31.478 -.10% +000 -e 897 . 004 -+000 sl =+ 105 -.000
by 4) 73.23 =33.718 -.100 =-+000 -0 689 «0p! =+000 602 =+ 100 =«001
. 8p+00 «38.257 -e122 004 -eb634 «015 «001 «554 -e122 +003
85.00 =41.287 -e019 *004 -e592 «007 =+001 0609 -:019 «004
“YUs00" ST ] b4 =000 =+ %N 005 =002 —+8T10 0% T Y000
95.00 wH6e692 +051 2003 o512 -.00% «000 + 458 «05) =002
1 100+00 “49.222 +018 =sp01 =+503 ~s008 001 «438 D18 =.001
10500 514574 =033 «D0O1 =-s510 “,018 «001 «579 -2033 «000
i 110+00 “54.103 =.08% + 005 «-s50y -, 007 *00} *531 -e8s «0gs
11500 =~56.598 -, 102 «007 - 49y <00l «000 «508 -+102 « 006
F—-g SE—r ) S— L) =092 00y =0 V00R i GRERUTRARG, o  JOMRRARRTIEN . . AU ., AR
4 125.00 =b1:608 =-s178 *007 -e¥73 «011 =+000 «423 -e178 <006
5) 124,00 w63,529 B L 4 007 -s 85 003 -+000 470 -e 157 006
6) 133.07 -64.057 -.153 «00% +030 =-.00% -+«002 «e058 =153 «00%
7) 13ss07 ~64.048 -a 167 *002 «002 =.001 -«001 -e049 -.167 002
8) 139.47 “64.012 -.084 «001 «0l0 «005 ~+001 -s014 -e084 «001
77 T90+57 =89.00% = "005 5, ST LN TSN 3 S TR000
10) 140477 «84.005 ~.095 «000 «005 ~.023 -+000 -+006 =+095 «000
11) 190+85 -§5.004 -.097 g | ARG GRS =-+000 =+00% =«097 «000

L ) GUIDANCE REFERENCE RELEASE;

g T R RS
3) MACH ONES

4) MAxTHUM DYNANMIC PRESSURE:
S) TILY ARREST:

6) LSAT INITIATE TIME BASE TWwo:
7) 1EcO:

-4

' 9) INITIATE ULLAGE BURN?
et 10) SEPARATION STGNALT "
11) s=1B/5=1VB PHYSICAL s:rnnutlou.

Lt L e TS Mot s e SO

o .v;,‘T._”u.um SES PP
{
i



TABLE 60

ASTP (5a=210) LAUNCH VEWICLE UPERATIUNAL FLIGHT TRAJECTLRY
LAUNCH #iNDODuw QOPENENG
S=IVB STAGE FLIGHT DATA
FLIGRHT MAgs THRUST ORraAG LONGITUD INAL DYNAMIC INEgTlal PITCH ATT, pITCH aANGLE
TIME (TOTAL) ACCELERATION PRESSURE RANGE ANGLE COnMAND OF ATTACK
(SEC) (KG) (N) (N) (M/52) (N/M2) (pEG) (DEG) (DEG)
1) 140485 139653 40499 370%. «264 820+ 14098 63999 «051
R | A b ) ) 4 AR [ > 4 o 30337, AR « 265 703, i) T.122 “63.997 e . e
3) 145457 1392397, 735426+ 2354, 54259 471 1185 63999 1e58])
i 4) 148.57 138753, 934345+ 1727, 64722 335 1e2%) 63599 2.2%
S) 152477 137783, 1024476+ 1094 7+428 207 le320 =63+999 2.885%
T 160+00 135898, 1034592 532 7+609 g9, 14458 ~630999 4,459
6) 165.10 134631, 1032608+« 314, Tebbpg 98 1.558 63999 5.532
I 4 L] L A - L &1 WHE ;i b S IR U | RS st 2k 4 ¢ s e ) ) g *63999% ERERE .
7) 171447 133p4%. 1035492« 158, 7783 22+ lebBYy “63+999 6,869
i i 8) 17500 128020« 1036335« 106, 8.0%4 13 1758 63999 7.609
180.00 126774+« 1037282+ B2 9e18; T le858 58999 118386
190400 124288, 1036754 41 He34) 2 2.087 ~58+582 17.%970
209,00 121796, 1035066, 14, 8,498 le 2,20) «57.697 18,421
219+00 %317 T3 il | TANS L it OGS, - L RSeS| | et
229+00 116825, 1027443 3. 8.88p O« 2.728 -59.671 19.578
i 230+00 114333, 1035546« 1. 9.057 O 2.98) ~60+995 19,664
§ 24p+00 111847, 1035230+« le 94258 L 3.200 =61+958 20.034
25p+00 109363, 1034881+ le 9463 o 3.445 624997 20,352
26p.00 106879, 10376495 O. 9.709 L 3,698 ~64+081 2045579
270500 TICYIEE rﬂ!tlttr—-“——1r——"'——fvtﬁv—————”—“‘——UT”—‘—--3—937——————1t81100'~————"—”1U'tft‘—‘“’"“—"—“
3.’.00 101897, 1036118 O« 10+1638 O« 4.224 66524 20.527
7 s - 29p+00 94911 1036101 O« 10422 o 4.498 ~67+462 20.735
300+00 96925, 1036088+ 0. $0+6% oe 4.780 ~6B8+4543 20.702
sl 310.00 94440, 1034058 0. 10.97n O 5.071 “59+651 20.567
320+00 71955, 1036020+ O 1126867 0 54369 70779 204426
JI000 eI T IO3sYST T D QG0 s . i O [ | USSEMRENEN ¢ {0 . SR 0 claiesio e
340.00 86987, 1035893 O $1+909 O 5.992 -73«005 ZU.069
2y ‘35p.00 84503. 1035824 0. 12253 o 6,318 75121 19,785
3ép.00 82017, 1035750+ O 12+628 O 6,653 -75226 19,500
37002 795136, 1035633 O« §3.02) O 6,998 ~T76+3491 19.120
38ge+00 77053 1nas5p2 D« $3+439 o* 7.352 ~T7e464 18,694
3 . . S F A4 SSRGS | SUSsememey 4 b b gEShemmemhe o |G . s gl 18.308 i i
40Q+00 72088, 1035288 0. 1436, O» 8.09s ~79728 17,89
e i SRR | | i 1039200+ 0. £4+922 o B.48¢ =80+ %64 17,355
420900 67107 103‘7120 0. .50#“1 O« B8.887 -82+121 16,809
43p.0C 64621, 1036691 ¢ 0. 16042 o* 9.301 ~63+193 164302

i
2
3
1
5)

7) LESs JETTISON:

8) 16w INITIATIONG

S-|IIS-|V| PRYSICAL s:pnanr;ou:
J=2 ENGINE START COMMAND?

908 J=2 THRUST LEVE :
TERMINATE ULLAGE BURN:
JETTISON ULLAGE ROCKETS:

it sl



YAD}E 60 (ConTY

ASTP (SA=210) LAUNCH VEH

LAUNCH WINDoWw gpENING
S=1VB STAGE FLIGHT DATA

PITcH ATT,

)
CLE OPERAYXgNAL FLIGHRT TRAJECTORY

FLIGHT MASS THRUST LRAG LONGITUDINAL DYNAMIC INERTIAL PITCH aNGLg
TIME (TOTAL) ACCELERATION  PRgSSURE  RANGE ANGLE COMMAND OF ATTACK
(SEC) (KG) (N} () (M/52) (n/M2) (DEG) (DEG) {DEG)
44000 62135 1036573 O $b6068 o* Fe728 =844339 15.687
i 0 GUNSRSNEY. | ¢ | TSI | ¢ L GHRCRSMSNARD CREUENESONE: ¢ Y . SESISROSSSNSORen . TGS | r 0 . GOmeemaan . Tk i IR T D R A
4600 57166, 1035502 Oe $18e114 o* 102625 ~Bbeb4s 144547
%) 469.00 55004, 87892%s 0+ i5.979 0 11.047 =B87468% 14,022
47g+00 54777, 878292 0. 16034 [+ 1] 11095 -87+752 13.975
i "48p.00 - 52482.  B74Bl1Os "0 164805 Cc 11.580 -8B+870 13.48%
450.00 50404, B74311 O 47277 [+ 12,079 =90+015 12,834
TSU000 F852725. B399 14 T¥EL019 SRR 4, o ASERSEAREAL o o ot ¢ SRGEESHSMERST © Y | amesnmem e
5i0+00 46447, 874388 Ce §84825 0° 13.12) =92536 11.38)
i ~ 520.00 49369, B74345. O 19706 O 13,666 -93+753 10711
53ps.00 42291« B74300 Os 204673 0o 14228 ~94+856 106173
54p.00 40213 B74175» O« 21739 D* 14.8p07 -95.988 9.537
55000 361235, B73955 'Y 22917 0 15.408 57159 8,804
. IE057 - 873673 T 24230 D T6.023 ~58+35% 8,033
570+00 33979, 8732.4» 0. 25.698 D 160661 ~99:951 6s762
e T TSR0e00 31502, 872571% 0. 2735 0. et b 45 L 04 s
i 10) 584.07 3lpos8. 872209 O 28.082 O 17596 -99.763 7.605
11) 584,27 3ig4z, 610557, 0, 19,669 D 17,610 99,763 7,613
12) 584487 31005« 247130 Oe o797 0 17651 99763 7e654
07 JUT9E. O+ e =«000 LD T18.279 o 4 T SRBAMRIRRNICT R i

9) EMR SHIFT TO 4,831
I 10) GUDANCE CUTOFF SIGNAL?
11) INITIATE TIME BASE FOUR:

127 BEGIN LOX NPV AT
13} ORBIT INSERTION,

|Q§‘




TABLE &40 (cONT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINCO% OPENING
S=JVB STAGE FLIGHT DATA

COMPONENTS ==

FLIGHT cemee SPACE FIXED w=e== —w= SPACE FIXED POSITION aND VELOCITY VECTOR
TINE RADIVS VELOCITY PaTH ANGLE X Y z DX oY pZ
(SEC) (M) (M/s) (DEG) (M) n (M) (h/s) (M/S) (M/5)
1) 140+85 6431845, 231848, 664393 6430765, 55702+ 103814+ 892+21 257423 212477
e YRS YT SASINENN T 231 DT — SETERE T ARSI T SNy T TN6621+ BT84 287412 2129.86
3) 14557 6436131 230646 674,328 6434873, 56915 113849 849435 256.7) 212912
Wl [48.57 6438771 2313+63 67.887 6437389, 57684 120259« 828475 255.98 2144.89
5) 15277 644238p. 2328487 68,653 6440819 58758+ 129322+ 8ple94 255434 217127
160+00 64983869, 235784 69,940 6949449499 60601 145195+ 756445 25940 2218460
6) 1s5+}0 6452426+ 2379477 70,821 6450228 61897+ 156600¢ 724497 253.70 2252442
T T70%60 5958173s o LA B TISENE T SWS3I0%: ST 1677135 T 89%e8Y 253,03  2285.08
F) 171447 6457298, 249084+ 4% 71.890 6454719, 63510, 171075. 685,66 252,82 229%.95
8) [75.00  &459910. = 2426.02 72.4963 6457102, 64402+ 179223+ 664041 252+30 231959
180,00 6463503, 2451 ,54 73,242 6460350, 65661, 190909, 635,07 251,40 2354, ,47
19000 6470368, 250248 74,532 6464453, 681640 Z14786¢ 584480 24%.04 2420.42
200+Q0 6476854, 2556455 75.738 6472045 70640 239324 535062 246403 248767
210+ 0 2513+7% 76,897 SYTTISY s 73p%Zv T ZeWSWSs WEeVIS T ZW2¢3E 355688
220+00 6488713, 2674427 77.988 648,76%, 75485 290464 436064 238402 262762
230+00 6994100 2738+42 79.03% 6485886, 7784 317105 386475 233,08 270093
240+00 6499133 28p5.83 8p.032 6489501 80145 344469 33622 227+5) 2776.30
- 250+00 6503817 2876452 8p.975 64926100 82368+ 372638¢ 285043 221+13 2853.77
» 260400 45081600 2950460 81.865 6495209 84564 401572 2348 21393 2%933.50
i . o p28+ —8Z7:7p6 . . ¢ 3 0 1B ASEmOE ¢ | LG ) T —20%°Y2 I R
280400 6515852 3109+93 83.502 6498855, 88sBpe 451900¢ 12979 19713 310096
X oot 250.00 6519212, 3194474 Bye249 6499887« 90,04 4933440 76049 187440 318834
300400 6522258 3283413 84,945 6500383, 92425~ 525675+ 2262 176.64 327830
310,00 6525000, 3375,20 85,595 6500337, ¢4134, 558919 -32.,03 164,88 3i7i, 02
320+00 6527446 347107 86.201 6499740 95719« 593105« -87+59 152+09 3466063
A IIOSO0 . 0 — 85762 &9YE58Ze 9 |7zv 87827 TEIeYv 2 T38ezz — ¥SESRIS T
340+00 6531483, 3674463 87,282 6494854, 98480 664421 201679 1232} 3667+03
350+00 6533093« 3782459 87,760 6494545, 99832+ 701619 =-260042 1070} a772+10
360+00 6534444, 3894487 88,198 64916420 100616 739875+ =320+42 £9+54 3860463
37000 6535545 4n11+62 68.597 6488133, 101419 779239+ -38]1+71 70+78 399279
38Q0+00 6536413« 4133405 88,957 6484003, 102027+ 819743 444941 S0eb5 510677
39070 0 e Ba N2y —— =Sp8veS—— —29v0Y — W22
40000 6537489, 439p+86 89,566 6473825 102604 Y4334 =574+5°9 600 4353010
41000 6537727 -~ 4528429 — 89,8716 6967742+ 102542 948508 -642v34 -18+73 5982¢468
42000 6537785, 46758 90+033 6460970 102224 994000 712029 ~45008 46,6473
430+00 6537679, 482374 90216 6453450 101634 1040859 -784+3) -732% 475594

1) S=1B/S=1VR PHYSICAL “cPaARATIONG

A Ty
3)

U=z ENGINE START CON.ANDT
90% =2 THRUST LEVEL:
9) TERMINATE ULLAGE BURNY

5) JETT]SON ULLAGE ROCKETS:

7) LES JETTISONG
e ~— 8) 16M INITIATIONT

b

B



TABLE 6D (CONT'L)
ASTP (SA=210) LAUNCH VEHICLE CPERATIUNAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPLHING
S=§VB STAGE FLIGHT DATA

VELOCITY VECTUR COMPONENTS ===

FLIGKT mewee SPACE FIXED ===== -== SPACE F, XED POSITION anb
TIME RADIUS VELOCITY PATH ANGLE X Y z Dx DY 0
(SEC) (M) (M/S) (DEG) (ni (M) (M) (n/s) (h/s) (h/S)
440+00 6537429, 4976041 Y0363 6445278, 100752 1089138« ~658+53 =103+47 4500+70
——  ~450+00 6537055 5138497 ~Yo.47E 6436311 v9557 % 1136893 ~ ~ =93528 1357 505132
46000 6536579 530725 90.560 6426563 9830 1190186 =1014+80 =170e21 5200438
91 4.9.00 453,083, 545581 90.515 s4i5098. 96351 1237718 -1089+09 =202043 5352437
47000 65360240 5481425 Yoeb26 54160050 96147 1243078 =1097+61 ~205+87 5366428
48000 6535371 5638¢75 90.715 6404597 9392 1297445 =1184e06 =23%66 5507+82
490+00 6534624 §802+77 90.777 6392314, 91347 1353252+ =1273+56 =275+32 5654459
R Sgos00 6533807% — SY7HIID So:8ny 6379118 86507 1410557+ —=13866%20 — 31317 ‘58p7¢35 —
510+00 6532945, 6153043 904815 6364977, 85078+ 1969422+ ~1462062 =353.10 5966464
52000 6532063+ 5351047 90.799 6349850 81337 15299140 ~1563+54 ~395.47 6132+96
53pen0 6531189, 6538479 90.754 6333693, 77158 1592107+ ~166857 =440+97 630688
540e00 65303560 6746923 Fp.679 631864620 72506 1656080° =1778+34% =489.85 618918
550400 6529604 696486 90574 629810 673490 1721922+ =1893+08 “542.22 4680+468
————— SO0 $SZ8YISs  TIYSSEY  YgeWNYT  $27eseTs BIETYY 17 “598%3% T882e4T
570.00 6528497, 744103 90.307 6257800, 55363° 1859607« =2144+06 659085 7094083
% 580+00 6528214 7701923 90110 6235692, 464440 1931874+ ~ZRTIOIN MLt 7320491
w 100 5407 6528180 7811473 90,009 622,319, 4544« 191539 -2332e42 “752+22 7917.30
11) 58427 6528180 7816493 90.00% 622582 45291 ¢ 1963123 =2335927 =753+5) 7421.80
12) 584,87 6528180, 7618,13 90,002 6224449, 44g390 19675764 =2340,92  =753,84 742128
135907 ® . 0 v 7

T 127 BEGIN TOX NPV

?) EMR SHIFT TO 4,813
10) GUIDANCE CUTOFF SIGNALY

11)

INIT{ATE TIME BASE FOUR:

13) ORBIT INSERTIONs




761

ASTP (SA=210) LAUNCH

LAUNCH wINpOWw
S=]VB STAGE FLJGHT DATA

wweew EARTH FIXED ===wu=

TABLE 6D (CONT'D)
VEHICLE UPERATIONAL FLIGHT TRAJECTORY
OPENING

e=ee EARTH FIXED POSITION AND VELOCITY VECTOR COHPONENTS w==e=

Py

DYNANTIC PRESSURE = T PSFT - 2 g e 1 i
LES JETTISON;
1GM INITIATION:

¥
8)

FLIGHT
TIME POSITION VELOCITY PATH ANGLE A Y z ox DY 0z
(SEC) (M) (M/s) (DEG) (M) (M) (m) (M/S) (M/S) (M/8)
1) 140485 88717 2025448 62712 58334 -450. 66640 913420 ~8e17 1807491 E
TRITENESTYT T T YIaNes T 20eusutT T T EavuuY 595324 ! 3 5 69229« ~ 900.88 -8e11l 1807497 !
3) 14557 97947 2010+76 63757 62542+ -488. 75378 871430 -g8e08 1812015 |
4) 148457 103809, 2016+40 40811 651264 ~513, 8p838. 851043 ~8+238 1827481 {
S) 152.77 112059, 2029460 654314 68447 ~548, 88569, 825+48 ~8+38 1854003 !
160+00 126408, 2055.79 664833 744610 =608, 102147 782426 -8e17 190112 |
6) 16510 136644, 2075.79 674874 78375 =649, 1119320 75194 =8+01 1934480 R
e g d ., MANSSSEE | L | GESESSSTG d b e § 6 SECEmeRe . | GEoecee T 4 bl b € eesemcmeeet o < 3 b o STSGRETTSRE A4 T S5 196734
71 17147 1499559, 2102.28 69e138 B3p4ze =699, 1243684, 7149036 =776 197748 1
8) 175.00 1567%%. 2118448 69817 855294 =726« 131410 694+10 -7+62 200174 i
180400 167131 2142473 70738 88928, =764 1491506 666017 =757 2036453 i
150.00 188152, 2191.48 724289 95347 -842, 162202, 618+77 =g+03 2102.28 |
200400 209660, 2243470 73+698 101309 =926 183559, 572455 =899 2169439 |
i 0 . . 0 0 -~ . —2088y8, 5265 T¢ = tOi Vg T 223gv Y|
220400 254248 2358465 764351 111827+ -1138, 228332 479983 =12+48 230929 B
230400 277394, 242182 77,579 116394, -1274, 2517%0, 433,25 19,92 2382,70
240+00 301152, 2488.46 TBeT745 120491« -149a37. 276993, 18616 ~17+83 2458425
25000 325555, 2558.62 794842 124317 -1633. 300962 338+9) =21+39 2535498
260+00 350638, 2632436 Bpe874 1272684 -1867, 326720 29135 “25+59 2616007
r 4 0 27100 0 R T i
280400 4029%4. 2791 .54 B2e757 132134 «2478, 38p708. 19472 =35.85 2784451 B
290400 430342 2876.52 83610 133836 -2886, 408995+ 145452 =42+03 287253
300+00 458518, 2965419 B84+4p2 135044 -33214 438168, 95490 ~49.04 2963423 |
310+00 487561, 3057+66 854137 135752 -38504 468268, 45063 =56¢85 3p56+80
320+p00 S517511» 3154.05 85488 135954 44960 499314 -5+38 =65+48 315336 |
— 3 OVED——— —SYEN0S T 328992 — SV HNT —— 135su2v- —=Stetv SISy ——8¥v20 =¥ ¥—— —283v0b——
340400 580293, 3358,90 87e¢p26 134808+« -59463. 564386, =109+%0 ~85.37 335601
35000 613210, 367461 87¢556 133441 -6873, 5984754 “163+58 96273 34962+40 L
3460.00 647202, 3580.71 8R«040 131533 -7%01. 633646 -2184+35 =109+,0 3572+238
370.90 682316, 3698434 8Be478 129971+ -7058. 669935, -274+22 =122+51 3686912
330+00 718598, 3820449 8R+872 125045« ~103g5, 707382, «331.31 =-137¢02 303483
SRR i ¢ o e e 028 =% P —=4t52ve P 3RS —|
400,00 794870, 4n8g, 47 89,533 118245, -13912, 785912, 449,63 169,55 4052,07
410v00 834968, 4218,.,93 89+802 113443+ -15198+ 827086 =511l =187¢76 4183064 |
420+00 B76453. 4363.27 Spe036 108017 -17172¢ 8569602, 57457 =207+25 432030 IR
43000 919384, 4513450 90+231 INL946. -19348, 913509, 63984 -228+25 446209 i
3) S=18/S=1VB PRYSICAL SEPARATIONS |
2) Je2 ENGINE START COMMAND:
3) 908 J=2 THRUST LEVELS ‘
4) TERMINATE ULLAGE BURN: Ll
$) JETTISON ULLAGE RQCKETS:




TABLE 6D (cONT'D)
ASTP (SA=210) LAUNCH VEHICLE OFERATIONAL FLIGHT TRAJECTORY
LAUKCH HINpOs QPENING
S=IVB8 STAGE FLIGHT DATA

FLIGHT w=we EARTH FIXED poSITIgy AnD VELOCITY VECTOR COMPONENTS ====
TIME POSITION VELOCITY PATH ANGLE X Y 2 Dx oY 0z
(SEC) (M) (M/s) (DEG) (M) (M) (M) (M/s) (M/5) (M/S)
44000 963524 467g.27 Spe387 95214 -21742. 958863, -707+05 =-250+87 4609062
i G5000 1009842  ~ 98B33,95 T 9DegUR” 87798« -24371. 1005722 -778%82 =27g5+1% 4783¢2%
460+00 1057509 500516 90594 796760 «27251. 1054151 ~848+46 -301%26 4923+52
) 469.00 1101882, 5162,92 90e651 71739, -300,4, 1099133, «915.73 «325.52 Sp70.61
47000 1106897 5178.46 Fpe062 70820 =30401. 1104211 =923+50 =328+20 5084487
480,00 1157894, 5335,95 90,755 61193, -33607, 1155782, =1002,34 =353,21 $230,07
490+00 1210476« 550195 9pe819 50764 «374700 120883). =1083.97 =379+47 538ge74
———— —SPUTBU— TSNS S87%:28  — YESZ ~ 3¥SUYe  =RIYgeT  I28IVISE  CTI68IWeTwNOIvez T S537%88
510200 1320680« 5854460 Fpe857 27383 -45632. 1319608, -1256+41 “437+68 570142
52000 1378460, 60493463 9p+8238 14362 ~50166, 1377972 -1348.5% 46950 S872+53
53000 1438139, 6241496 90790 400 -5502% 1437086, “1444.57 =503.72 6051457
S40¢00 1499814 645044 9p+710 14543, “5024% 1998533, -1544.75 540082 623934
550+00 1563571 6670+10 900600 =30511i¢ ~65855. 1561906 -~1649+61 =580¢77 6436075
VT PPN o . . . 0 < - 0 °
w 570+00 16979240 7148.38 9pe319 =65743 -78347, 16948400 ~1879.56 =671+16 686492
o S80+00 1768748, 7490964 90115 ~85150. =85308. 176486360 =2001¢+96 *721°56 709749
10) S84e07 1798297 7520456 90009 =93392¢ -868286¢ 1792699 =2052+07 =742+85% 7196094
13) 584427 1799762, 7525.78 90°004 -93803 ~884349. 1795139, =2054+50 =743+84 7201460
12) 584487 1804158+ 75246997 90°003 “95037. -g88ale 1799460+ =20g9048 =793442 7201040
13) SY4+a7 T 0 . 9001 119339+ =95688% 885816 *2136:35 738317 718003

9) EMR SHIFY TO 4,811

~ 710) GUIDANCTE CUTOFF SIGNALS
11) INITIATE TIMg BASE FOUR:

- - E‘RYH FllED badhad ol L

“12) BEGIN LOX NPVT
13) ORBIT INSERT[ON.




TABLE 60 (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJCCTORY

3 LAUNCH WINDO¥ QPENING
s=1Vvg StAGE FLIGHT DATA
FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZIMUTH LONGITVDE GEOCENTRIC GEODETI¢
TIME ; VELOCTITY sPACE FIXED EARTH FIXED {POs, EAST) DECLINATION LATITUDE
(SEC) (KM) (KM) (M/s) (DEG) (DEG) (DEG) (DEE) (DEG)
1) 140,85 Sgeb8l 66,343 2054,35 55,763 48,357 -g0,115 28.864 29,027
AR R G N G OISR, o CTUSTRGMGING T L NN 1o 0 5 e b 6. AR | O | mamened T3 g 4 4 ORIy . WEWNERE. | | SN ‘
3) 145,57 624984 74,761 2036 ,94 55,784 48 425 -80,0%0 28 914 29,078
4) [48,57 6546354 B+ 140 2039,.17 554745 48,4239 ~8p.009 284,946 29.110
5) 152.77 694257 37+750 2047.60 55689 48,474 ~79.950 26,992 294155
160,00 75271 10ls101 2073,02 554598 48,540 “79.848 29.071 29.235 |
6] 165.10 79347 116+710 2093.17 55536 48,588 =79.774 29.129 294292 —
RN A o AT ¢ % G AR & o 1 Ll § T ) S < T R T GRORRCRT 4 " GG R b ey o | s ""‘_*—”;
7) 17147 B4e24] 122977 2119.83 554443 48,650 79,679 2%.201 294365
8} [75.00 864887 129+8;5 213643 55442 48,6849 ~79.8286 2%.242 29.4906
180,00 0479 139:706 2160.48 55342 48,729 =79.549 29.301 29465
190,00 974382 159+940 '2209,39 55+248 48.80% -79.392 29.4921 29+586
200.00 103+%08 180+833 2261,77 554134 48,849 =79.230 29544 29+710
210,00 TIOSUST 202+3%5  Z317.5v SS;U00 98,928 s Iv, U8 29,577 29,837 R
220,00 1154849 224+5)8 2376,.,98 544886 48,972 ~78.889 29.802 29969 |
230.00 121+280 2474377 2440.25 544740 49.015 “78.710 29.937 3p.104
= 240.00 1264358 2704945 2506.98 544634 49.053 =78.52% 30.076 3p.243
o 250.00 131089 295+247 2577.2} 5445095 49,083 “78,335 30.219 30387
260.00 135480 320+308 2651.02 544374 4941089 =784137 30.367 3pe535
270% 0 0 MR 1 g - 1 g O o G ) (s . . 0 T 30«687
28g0+.n0 193273 372+82) 281043 54+1p09 49,146 =77.723 304676 3pe845 -—
290.00 1964885 400+332 2895,3) 53+976 49,159 =77,505% 30.838 31.007
3g00.00 199788 428e71% 2984,00 53.842 49,147 ~77+280 31,004 31.175
"310.00 152+587 458.00% 3076.50 $3+7p8 49,172 =77.047 31.177 31387
320,00 155,091 488,233 3172,%0 53,575 49,175 =-76,807 31,354 31,526
330,00 & ¢ |\ NSRS ) G0 BSRNT 2 ¢ P TV 4 GUSSESEL ™ 1 . | UTSSSSEee . oy § 4 GG o T . . R R || e ) T
340.00 159252 551+638 3377.77 53435 494,177 =76430} 31.727 31899
350.00 160+928 5849+889  3484,49 SB3.188 494177 “76.034 "31.922 32.095% PR
360.00 1620347 6194225 3599.6p 53+063 49,178 ~75.759 324124 324298
370.00 1634519 65495687 3717423 52942 49,179 =75.473 324333 32+507
380.0G0 164+459 6910317 3839.58 524825 49,181 -75.178 32.548 32723
IYSONT I8SVIVY T 72V 3VERRtYT ST T3 w¥sIee 74877 ok 4 GPRRRTRIRE 3 e o RRET A MEaR
400.00 1654689 7684272 4099437 52+6p5 49.193 =744555 33.001 330177
—— 410,00 T T86+008 “B0B.s%E ﬂz,,." 52.502 '4”.200 79,225 33,238 33,918
420.00 166e15] 850+499 4382417 S52+4g6 49.2:1°9 -73.88% 33.484 33:66) i
430,00 166,133 Bg3,733 4532,.9; 52.316 ? 99,238 «73,532 33,738 33,9186
1) S-18/5-1Ve PHYSICAL straaAYxou-
T 2Y Je2 ENGINE START COMMANDT i m ¥
3) 90% J=2 THRUST LEVEL:
49) TERMINATE ULLAGE BURNT —
5) JETTISON ULLAGE ROCKETS:
N T 1 PSF Bz i T B T I R T LM g 5 4o TR n 2 s {5 RO T 7!
7) LES JETTISONG
“8Y 16M INITIATION:




TABLE 6D (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
S=iVB STAGE FLIGHT DATA

FLIGHT ALTITUDE RANGE ReLATIVE VELOCITY VECTOR aciMuTh LYUNGITULE GLOCENTRIC GEODETI¢
TIME VELOCITY SPACE FIXED EARTH FIXED (P0S. EAST) DECLINATION LATITUDE
(SeC) (Kt (KM ("ss) (DEG) (DEG) (DEG) (DEG) (DEG)
440,00 166974 9384459 4689,19 524232 49,251 =73.165 349,000 34,179
R 450,00 165694 9B9.745  9852,.88 52+156 9,290 =72.783 39.272 354451
460,00 1654316 1032+0658 5024,09 52e.Ugs 49,325 =72¢3067 34,553 34,733
9) 46%9.00 1649911 10774236 518,87 $2+040 49367 =72.047 34.815 34,995
470,00 164,862 1082,273 5197,4) 52,039 49,375 71,975 314,844 35,025 e
480.00 1864315 1133483 5355,92 52+032 49,457 =71+5%0 354144 35.325
' 490.00 1634677 11860269 5520496 52036 49,549 =71.10% 354452 35.634
it 5000 1829972 T TZ90T00 T 5893:32 - S2.0s0 45,649 =70.064%6 - 35:770 35.953
510.00 1624227 12964852 5873,67 524075 49,759 =70.170 36,097 364280
520.00 16194985 1354.806 6N62,74 52+113 49,881 694676 164433 3b4e817
530.00 150714 1414451 6261411 52159 50.010 -69.1062 30760 36965
540.00 1604009 1476+48) 6469,63 52+2)3 S0.1%7 58,628 37.137 37.322 et
550.00 1594390 15400401 6689,34 52280 50.294 -68.072 37.506 37.692
56D.0C 158,898 16060523 692146 5,359 SCe454 ~674%2 37.88% 38.072
570.00 158562 167494974 7167,72 52+446 50.620 ~66.888 38,277 3B 464
580.00 1582425 17485895 7429,05 52554 50,807 =64e256 38,4581 384859 |
10) 584.07 1584454 1775476 7540.00 52+6p6 504891 65,971 38,850 39.038 |
11) 54,27 158457 1776.942 7545,2) 52+609 50,895 ~65.978 38.458 39.048 L__
12) 584,87 19844966 176810343 75496442 520635 SU922 65739 3v.883 394071
= 13 SY§ Pt [SBVeQW 18484827 7527520 - $3+0%3 $1:356- 554329 3%.26% 39453 |

9) EMR SHIFT T0 448213 !
10) GUIDANCE CUTOFF STGnAL:

11) INITIATE TIME BASE FOUR:

12V BEGIN LOX NPV It B ] g b i T ] i it n m———
$3) ORBIT INSERTION» |




il TASLE &D (CONT'D)
. ASTP (5A°ZIO) LAUNCH VEHICLE OPERATIONAL FLIGHT THAJECTORY ‘
LAUNCH WINDOW GPENING I
s-lve StAGE FLIGHT oara

FLIGHT VEchLE ATTITUDE A"GLE VEHICLE ATTITUDE KATE VEHICLE ATTI!UDE ERROR
TIME PITCH YAW Rave P1TCH YAW ROLL PLTCH Yaw ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (DEG) (DEG) (DEG)  enga
1) 14n.85 ~64.004 -e097 000 « 005 =.025 -+000 =+005 -+097 «000
S 2V 19217 Te83VEZ T =3200 T T =002 «035 “.131 “=e00% “s017 =s200 ~.002
3) 145457 ~634577 =1.017 ~a0b4 + 140 e 194 -e057 e422 -1+017 ~e067
R 4) 148+57 =63.504 ~eB8862 -s349 ~s064 211 ~+096 497 ~s86D -.348
S) 15277 =634815 -s209 -+585 -sQ38 «038 *pg8 . |85 =-+208 -.585
TTT180000 =63.87) ~e2%6 -ebb7 -s011 «0QS -+0]8 o128 -e29 ~eb87 o
6) 185410 “634931 -0 269 -rbbl -+009 +000 «022 «0s9 ~*269 ~sbbl
SRR RS e ) | RRSRERRT L b s 4L REIMIIHREIT T ¢ o JGEetEiaa- T )+ (Hum TESA008 T G000 T =018 «C38 ws273 8652 |
7) 171.4%7 63,972 -a27% -2680 -«005 -,000 -e023 «029 -e274% -obpgl
B) 175.G0 =63.974 -e315 -+794 -«002 ~:008 -+0%) «025 -+315 =794
189,00 -60,759 -, 768 - G45 1.432 ~.054 o126 -1e759 -39 -, 028
19000 =864353 =1.047 =082 -e192 ~+048 o121 +209 -e256 *.085
20¢s00 =57.543 ~1+456 ~+55] -ell2 041 =016 «155 -e26) =+555
i AT G G 07| AT G (h, | g “1.84%% -e701 -e092 -,037 -sC17 130 -e27% - 70% !
220+00 =59.479 =2+198 -sB63 ~el24 ~.030 2074 o194 -0294 -.870
— T 23ps00 ~60.822 2474 “s]52 -s126 -.032 072 « 173 -+ 289 “.159
-4 24%p.00 -61.82, =2.876 + 400 -+0% ~.042 -e024 «136 -e 28y «594
259+00 ~62.847 =3.275 *39]1 =e107 =039 =en27 e]48 -e292 «333
260+00 =63+930 =3.663 «060 -+ 109 ~.039 =029 +151 ~e297 «051 |
s e i *$5.208  =3.9% i3 4 4 AR 5 L 7§ e ) T e “s03% vi72 T TeeInY -sz87 e
280400 ~66439) -44353 -+596 -e107 ~+040 =-+030 *135 -e298 ~«605
290,00 -67+323 -4e799 -e863 -s101 =042 -e029 elygl -¢ 308 o874 ‘
300+00 ~684394 -5.,198 -+255 =110 =+0238 068 o149 -+319 ~.268
310,00 69,508 «5,57% 417 G 8 -,037 067 «151 =325 «%02
32p.00 =70+625% 5,951 *400 -el12 -e037 ~s034 «151 =333 «385
g i TT33I0S00 T TEIININD T S ee32Y e | AR T G WRESRER | EIRERR  Tase sIST =¥ 336 G
340.00 =72.854 ~6+4695 -0297 -ell2 ~+037 -+036 +151 -e342 -e214 RS
35000 =75.019 =7.07% -e872 -el12 ~.037 =2037 «103 “e364 . 684
36p.00 «78+117 =7.428 -0 604 -elll ~.0235 063 el ~e368 -.618
37000 T =76.228 =7.781 *024 =112 =035 *062 vl32 =+378 «00°9 |
38p+«20 =77.347 -8e¢127 0626 well2 =~+034 ~+039 oll4 -+383 +610 |
IV0S00 78980 TELUEY v233 LR R R 03" =T0%0 2L L T | EREEIGOWER [ o S i
40000 794616 ~8+808 =169 -sll4 ~e033 -s04] vl12 -2397 ~s186
T S1p+00 =8p.84y *9.0%6 “s8610 -s12% ~s029 -+0495 121 -s403 -ab29 L
420.00 =82.023 ~9e415 -eb22 -+108 =«0236 +060 + 099 ~+2399 ~+638
43000 -83,08) 9774 -s015 -sl1] =032 +059 el1l a1y ~+033
1) S=18/5~1Vve PnVSxCAL SEPARATION:
‘2) Jw3 ENGINE START COMMAND:
3) 90g J=2 THRUST LEVEL: L

4) TERMINATE ULLAGE BURN?G
S5) JETTISON ULLAGE ROCKETS:

SSURE w1 PSP
7) LES JETTISON;
8) 1GM INITIATIONS




TABLE 6D (conT'D)
(SA=21C) LAUNCH VEHICLE OPERATIONAL FLIGHT TrRAJECTORY
LAUNCH WINDOW QPENING
S=IVB STAGE FLIGHT DATA

ASTP

VEHICLE ATTITUpg RATE

VEHICLE ATTITUpg ERROR

FLign! VEHICLE ATTITUDE ANGLE
TIME PITCH YAW ROLL PITCH YAR ROLL PITCH YAw ROLL
(SEC) (DEg) (DEG) (DEg) (DEG/S) (DEG/S) (DEg/S) (DEg) (Dkg) (DEg)
‘ 440+00 -844.220 =10.0%2 557 -eile -.031 «0586 sl16 424 «537
i . TTTTHSSSIINTT TIRNOZ T T 28w i) 1) | RASmamnG7  ¢ § -e 045 b (MRG0 e
460400 =86453) ~10.704 -s198 -slle -e029 =047 o114 -e437 ~e219
) 469+00 =87457¢ “10+969 -+420 -ellp -.029 -e047 olly -eqy42 ~sby2
470+00 ~87.687 =-11.004 ~sbb6b -«101 =.045 -.042 2066 -+390 -.678
480.00 =88+753 -11,421 -+608 -s121 -.014 «052 o117 -s466 ~+630
49000 «-89.90s% =11«600 -s073 -sllo =027 «055% «l107 =-s 455 - 094
o G 6 7 e 2 3 S o GRS | SESaEee 7 v ¢ AGSOREG.  » . SREEnREE . R ) b o s o 0 ¢ (s . o . G
51000 =-92+389 11997 *+334 -e 144 ~.017 -2 059 «143 -e474 «30%
520+00 -73.642 =12.303 -+ 185 -e113 =037 ~-+047 «10%9 -+ 459 =208
530400 -F4.749 “12+66] ~25655 wslll ~+033 -+048 «107 -+470 ~eb78
540+00 -95.874 =124956 -a570 -s 114 ~.027 «051 o111 =48] =595
55000 =974+040 ~13+206 -+070 =sllB ~«024 *049 ell6 =490 ~+076
0 =98.233 =13 L] -«120 =.023 0898 117 - q97 « 386
57g+00 -99.990 =13+865 *524 019 008 -+003 -+040 -+537 «533
i 580.00 =99.799 =13.746 492 «021 <017 =+003 =-+037 =+557 «501
° 10) 584407 -99.780 =13.733 *458 -+000 =-.00! =-+010 -+019 =e53y w482
11) 584.27 -99.78n 13,734 455 -«+000 =-.001 010 -«019 ~e534 «460
12) 584,87 ~99.781 -13,734 2449 -+000 -.001! -+010 -e0l9 e 534 453
i " sl . «355 +000 =001 - SRR . .
9) EMR SHIFT TO 4e8:1:

-

12) BEGIN LOX NPV Y

10) GUIDANCE CUTOFF SIGNAL:
11) INITIATE TIME BASE FOQUR:

13) ORBIT INSERTION.




- TABLE 7D

ASTP (SA=210) LAUNCH VERICLE OPERATIONAL FLIGHT TRAJFCTORY
LAUNCH WINDOW OPENING
S=TVR/CSM SEFARATION CONDITIONS

FLIGHT TIMmF: S=1ve/CSM SEPARATION 4440.200 (SEC)

RADIUS: 6535009, (M)

ALTITUDE: : 163017, (M)

SPACE FIXED VELOCITY: 7811.12 (M/S)
SPACE FIXED FLIGHT PATH ANGLE? 90,058 (DEG)
SPACE FIXED FLIGHT AZIMUTH: g 47.130 (DEG)
EARTH FIXED FLIGHT AZIMUTH: 45,045 (DEG)
GLOCENTRIC NECLINATION: -32,u34 (DEG)
GEOLETIC LATITUDE: -32.608 (DEG)
LONGITUDE: (POSITIVE EAST) -151,.792 (DEG)
1ILCLINATION: : : 51,788 (DEG)
DESCENDING NODE ARGUMENT: 157.470 (DEG)
INERTIAL RANGE ANGLE: = 78,722 (DEG)
WEIGHT: (S=1VB/IU/DM/FIXED SLA) 36728, (LBS)

SPACE FIXED POSITION AND VELOCITY COMPONFNTS

XS 1264824, (m)
Ys 602174, ()
S -6383099, (™)
S 7657.78 (M/S)
S 111.83 (M/S)
S 3 1536.04 (M/S)
VEHICLE ATTITUDE ANGLES
PITCH ATTITUDE ANGLE 105.612x (DFG)
YAW ATTITUCE ANGLE S §.353 (DEG)
ROLL ATTITUDE ANGLE 176.799 (DFG)
OSCULATING CONIC PARAMETERS
* PERIGEE ALTITUDE e 151.82 “TKMm) -~ 5
* APOGEE ALTITUDE . - 165,83 (Km)
ECCENTRICITY «0011
SEMI=MAJOR AXIS = 6536.99 (Km)
TRUE ANOMALY 286638 (DFG)
o, eEmaee R e === 87.66 (MIN) et i
* REFERENCED TO QQUAIORIAL.RQQ}QS (6}78.}65 K!) :




TABLE g0

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOw oPENING

FLIGHT MASS THRUST DRAG LONGITUDINAL DYNaMIC AsHele MacH PITCw abGlLe
i i TIME (TOTAL) ACCELERATION PRESSURE NOo OF ATTACK
" o) (Sgc) (LB) (LB) (LE) (FT/S5€Ec2) (LB/FT2) (LB=FT/FT2=KAp) (pEG)
i 1) =17.20 1311641, o 0o +000 0e 0s +00 +000
gy sy o owRE s G )| P - f G o ok L 0 EEesmencnmest | st 0 AR «000
: 55 5.00 1264785 1669891« 756+ 424529 3. 102+ 04 6,188
; gﬂi;% 10.00 1232920 1661229 2919, 43+885 12+ 1941« «09 3.30%
vl 15.00 1200940« 1691932 6600, 454219 30« 11203 15 «257
%"y - 20,00 1168875, 1703059, 11560, 46,630 59 90349, 21 -2,74%
y G! 25.00 1136752, 1714637« 16755, 484125 99 110752+ 28 ~1.542
A & i GO . s ) LSS § ¢ {4 ) 4 ERURMSERIGE | . . PSSR & % 0 b 152+ CTTZSYYYBY ST "I T
g; 35,00 1072401 » 17416464 29831, Sle414 218+ 517292+ 44 - 877
= : 40.00 1040191« 1757195 37663, 534236 294+ 960269+ 54 -.501
. 45.00 1007930 1774102+ 48580, 554122 380+ 1659244, 65 ~.153
i S0.00 97565« 1791019+ 40199, 57.113 471 2703670 .77 «058
. 55.00 943376 18p5712» 110971 57.830 559 4187206+ 92 «047
3T ST 925703+ 1812333 8575807 500+ B o4 4 SNIENSESc (| iSwcnemsmmesy- S
65.00 8787584 1833165 165800+ 61e066 6850 B662053 1+25 006
j 70.00 846361 1857080 1449699, 644727 723 11709016+ 1257 -.0p2
i 4) 73.23 8254949, 185450 » 131650 674162 731 13969595, 10263 +020
g 8p.00 TB1EN2. 1867577 104236 72590 681+ 19270863+ 2+00 -, 189
! e 85,00 749252, 1874699, 84769, 76,863 587, 23326674, 2,26 -, 1866
s, | SRS § o | o RORRSEEn v g 0 2 2 57035 TT8Te378 HBIe T RTIBNODY 2352 = orT
95.00 684983 1881402+ 49076+ 86,066 386¢% 30733733 2:80 046
100.00 652890 1681419+ 35738, 90.954 30ze 33899106 3e11 “.073
10500 620845, 1879379« 256144 96,068 2290 366415800 3e4% -, 221
11000 588859, 18745260 16996 101+6p7 1690 389346249 378 =.700
115.00 5569344 1873206 BB0E, 107711 1220 40805910+ 4013 =1e137
i T 120,00 qb o rwreEmEena 0 4 | o T SHNSENSHSREEWE © 0 G 7 ST ¥ b0 0 AR g ¢ " RS, C T i ¥ OSSR | % Resmemse I
125.00 493317 1862520 7700 121536 600 43481058+ 491 “2,288
$) 129,00 467987 1857287 -2352, 127,865 45, 44235462, 5,26 -2,81%
6) 133,07 442315+ 18494830 =4218. 134.845 34 44860191+ 5.73 =2,008
7) 136,07 423450, 1840231, -s0%2, 140,287 28, 45242531, 6,13 -1,150
6) 13947 410775+ 6454160 ~5825, S1.009 200 45588580+ 6043 ~.278
e ey 5 0 ISI73E Y 44 & EEmmm—T R & A T8y 48678881V SINS T wOIY
10) 140.77 409279+ 37844« 51744 3.382 17e 45693717 ben7 033
$1) 140485 4092560 35902« =51324 3.226 “§7e 45699597« be57 #051

S ———————

l) GUIDANCE REFERENCE RELEASE:
21 FIRST MOTIONY sk
3) MACH ONES

s=IB STAGE FLIGHT DATA

4) MAXIMUM DYNAMIC PRESSURE:

5)

TILTYT ARREST:

6) LSAY INITIATE TIME BASE TWOj

7) IECO!

“BASE THREES
9) INITIATE ULLAGE BURN:
t0) SEPARATION SIGNAL:

11) S=1B/s=-1VB PHYSICAL SEPARATION.




TABLE 8D (CONT'D)
ASTP (SA«210) LAUNCH VEHICLL UPERATIUNAL FLIGHT TRAJECTORY

LAUNCH WIMDOW GPENNg
s-ll srA«E rLlsul oava
FLIGHT cmewe SPACE FIXED mwm==a w== SPACE FIxED POSITION anD choclty VECTUR (OHFOuENTS e
TIME RADIVS VELOCITY PATH ANGLE X Y z ox oY ol
(SEC) (FT (FT/5) (DEG) tFT) (FT) (FT) (FT/%) (F1/%) (FT/ss)
1) =17+20 20910035 1350944 90.000 20909952, 491240 ~395089¢ *00 Beb. 85 100336 i
ST { OERA | QR . 2, ;. T JSSE b . QNGRS v SR b 0 b COMSEEE d | ¢ d S |0 ¢ (i =leya “BBE 25 1003.89
5+00 20910150 1341+06 87.954 209100464 63848 -16807+ 45497 BB7.82 1004.04
10+00 20910525 1343.68 85,593 20910410+« 682850 11786+ 1gC.%1 887.25 100%.03
1500 20911193, 1349.87 82.965 20911066, 72720+ 6766 162+56 B86.82 1004963
20+00 20912189, 1363477 8g.110 20912047, 77155 -1732¢ 231+06 887.03 100978
25+00 20913547 1387479 77.087 20713388, 81589 33460 3pbe51 886448 1022484
—30SO0 209715302 —T923597 7155975 ZuNSI2% 8egiYs . T 8STIs T T 38%wgY - 888wy e |
35+p00 209174%g. 1474488 70.879 20%172%0¢ 70445+ 13815 478459 884482 1078454 1
‘40.00 20920146 1592412 67.%901 20919922 94868 19318 57511 BBY.45 112479
45+00 20923303, 1626482 654146 20923052, 992890 25087+ 678416 BB4e21 1185425
5000 20926994, 172%.78 62,695 20925714, 103710* 31196 787+25 88%.02 1261429
55.00 20931243, 1850063 60,698 2093p930,. 108129 37730 B98e76 EEERL S 1355.18
e T o7 0 v N 0 SR E e (| e L RN
65,00 2094137s, 2136,32 58 346 20940983, 11696, 52423, 1111,56 882,84 1596,52 —_
70+00 209497260, 231222 §7.738 20944820 121375 40783 122409 882451 1751+%0
S 4) 73.23 20951367, 243931 57.4992 20950893, 1249223 666200 129978 882434 1866408
e 8000 20960809 274182 57.37% 20960251, 130197 Bp168¢ 1496%+80 881435 219377
85+90 20968519 2996+88 57.588 20967867, 1349598 F1474 1590+33 87%«16 2383}
0 : 7 SUAMSEE [ £ i ¢ GESSGSAEP | i d 2 0 * ) NSRS T Lo A SSNEN | . 6 AN 3] 7857V
95.00 20985919, 3590457 Sg.491 20985098« 143361 118037+ 185410 873437 294818
100+00 20995654, 3930471 594121 “209%9470%. 197721 133585+ 1990946 870480 3275.7% p
105,00 21006099, 4300,66 59 838 21005007, 152067, 150849, 2128,59 847,95 3634,76
110+p0 21017265, 4701488 604639 21015996+ 156399 1699934 226647 86448 5027+73
115«p0 21029155, 5136.80 61.513 21027672, 160715+ 191193 2490311 861458 4457.5)
TR “T20%00 210%1768s —S&p7s77T T tZavsg 21 EEGR ¢ g 1 e -
125+00 210551000 6117+30 63.4916 21053046, 169299, 240534+ 2668482 854%.76 5437468
5) 12%9+«n0 21pés278. 655478 64,224 210623926 172712+ 263161+ 277030 851402 5879.23
6) 133en7 2107810% 702849 65.026 21075404, 176170 288046 287404 84845 6358411 -
7) 138pn7 21087156+ 7398.47 65,534 210849154, 178712~ 307674 295914 84601, 672792
81 13947 210976154 761015 66,125 21094238, 181585 330970 29647 6449.33 6958410
S T i s 5 828 T4y —330634v—— 293562 — - 6970v3% — firmd
10) 140477 21101602 76p8+38 66,378 21098071 1826830 340029+ 2929059 843494 5970~ 684
11} (8088 211018%2% 7607463 664393 21098302+ 182749 340579+ 2%272) 84372 6971404

1) GUIDANCE REFERENCE RElEASE.
2) FIRSY MOTIONT ~
3) MACH ONE;

4) MAXTMUM DYNAMIC PRESSURE?

5) TILT ARREST:

6) LSA? INITIATE TIME BASE TWO:
?) lECO:

T8 OECOT  INTTIATE TINE BASE THREET i
9) INITIATE ULLAGE ouuu;
10) SEpPARATI 516G
fg%’lnv cAL SEPARATION.

ll) s-18/s-

R TP,



TABLE #0 (ConTeD)
ASTP (SA=210) LAUNCH VERICLE gpPERATIONAL FLIGHT TRaJECTORY
LAUNCH &iNuOw uPENING R

selB STAGE FLIGHT DATA

FLIGHT wewee cARTH FIXED ===== === gARTH F1Xgp POSITION Alp VELOCITY VgCTOR COMPONENTS ====
TIME =~ POSITION ~  VELOCITY PATH ANGLE X Y z ox oy Dz
(SEC) (FT) (F1/5) (DEgG) (FT2 (Fr) (FT) (F1/5) (FI/5) (FT/5)
1) =17.20 295. .00 _N/ZA 295« 0. =0 «00 =«00 -«00 it
21 SO0 T o L T T T I T T T e A1 T o0
5.00 411 47.87 «482 411 -l O 47.87 -+ 30 -+06
1 10.00 786 10324 *563 786« -3 -l 10324 -79 -+32
! 1500 1454, 165433 *538 1454 -8 =3 16532 ~1*18 =03
' T o Rt o | | > 234,31 1+320 2450, -149, b, 234,26 Y 4,76
25.00 3809. 310466 30341 3808 =19, S8 31017 -1e58 17439
3000 5587 I95.T9 5,818 S DRSS, o | DURSTIBSERRND . RGN | o 1 a6 T T TN {
: 35.00 7766 488461 B8e597 7751+« 46, 4684 483427 =3+43 72«01 P
B i 40.00 10450 =~ 592.19 11570 12406 ~64. 937 $80.238 =3.96 117+60
4500 13669, 706471 149641 13566 =85, 16684 684409 ~4e37 177+31
- S0+00 17475, B833.16 17748 17259 ~1p8. 2735, 793496 “4475 252+51
55+00 21923, 969,96 209962 21512+ =133, 4223+ Fp6+235 ~5433 345444
SYTRTRINT . TWWE TOWEEYT I3eY T IR =148, 5249, FE5+ 0 O
6500 312854, 1264465 274626 31651 =192 88p6. 112133 6235 584473
70+00 3994958, 1939.50 3pe 965 37540 =224, 12107« 1235023 =573 T38.94
n 4) 73e23 441600 1564049 33+07°9 4151 =246 14672 131193 -6e88 852931
by 80+00 55380, 1860«33 37+2382 51099 -29%, 21349, 197921 “7e72 1128019
85.00 64958, 2109.22 400397 Sggl4e =338, 29574, 160710 9045 1365099
000 75778, 2385553 ¥3o198 &7 178% =3IV 35059 173939 =Tz 0] 183253
95.00 87981, 2695.06 450766 76217 =459, 43948, 1876416 “14e52 1927475
E 100+00 101712 3023.53 4Be 48 85947, -537, 54390, 201574 =16+56 2253+50
; 10500 117119 3386.77 5p°355 963800 =624, 66539, 2157+50 =18¢27 2610057 e
11000 134354, 3781 .14 520432 167523» =720- 80556, 2299047 =20+23 3001+50
11500 153579, 420%9.13 542403 119375, -8260 96619 2440073 =21078 3429016
N kR ) - COSBTRSEGG  o E  o 2 | SBRER  © ) ¢ o G 1 g BRS¢ SR 46 SO
12500 198696, 5175.65 58¢067 195378 «108%. 135685, 2717049 ~24:78 4490980
E ' $) 1290 ~ Z19501. 5607459 594498 1562630 -1180. 1591460 28240086 ~25°83 4894999
! 6} 133eqn7 242494 6076046 boe766 167972« w1267 17488, 2933051 =26+53 5321039
7) 1367 265838, 6442,98 610604 1769g¢6. -1347, 171334 302312 -279p92 5689065 P
8) 13947 282159, 6650418 620409 187214 -1439, 211098, 3032003 ©26097 5918+70
- Ty . v —FZVEET T 190g3es — —stEg?e 217819s - -3009%28 —~25%8Y T svovel —
i 10} 14077 2905360 66460215 620695 191137 =14974. 218805¢ 2998439 =2608) 5933029
i 191 190,88 21048, 6895 26 62,713 191373, 1976, 219274, 2996,06 =26,80 593;,%8

1) GUIDANCE REFERENCE RELEASES

g 1 A g 0 4 o A R
3) MACH ONE:

“4) MAXTMUM DYHAMIC PRESSURE:
S) TILT ARREST:
6) LSA? INITIATE TIME BASE TwO:
7) 1ECO:

: 9) INITIATE ULLAGE BURN:
- 10) SEPARATION STGNAL:
11) S=18/5=1VB PHYSICAL SEPARATION.




TABLE 8D (ConT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLiGHT TRAJECTOR
LAUNCH #INUOW QPENIMNG
S«IB STAGE FLIGHT DATA
FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR aZ1nuTh LONGITVLE GEOCENTRIC GEODETI¢
TInE 1 i VELOC1TY SPACE FI1XED EARTH Fl4ED tPOS, EAST) DECLINATION LATITUDE
(SEC) (FT) (M) (FT/s) (DEG) (DEG) (LEG) (DEG) (DEG)
1) =17.20 295, 000 «00 Sg+0p0 "N/ZA -8peb2l]) 28.466 284627
KL T e sO00 ‘$.96 —  90+000 T, T ~8p. 821 M o SRR 08 T
5400 411, «000 48.21 B9+986 N/ ~B0«62) 28,466 284627
10.00 786, 001 103.41 89971 N/A 8D 021} 28,4568 284627
15,00 1454, «002 165,54 89,943 NA -80,.621 26,466 28,627
20.00 2450 «0D4 234,40 8%9+8g6 324734 -80.621 28,466 284627
25.00 3808, 012 31p.28 B89e424 41,360 -80+.621 28,466 28627
oW . SSRGS 0 SSRGS Lo (). ACUSSNR o GUNSSSSSS . L GOSN oo USSNESSBSE o eSS L
i5.00 7752, +080 487,52 87875 44,973 ~80.620 28,487 284628
40.00 10408+ + 158 590.7% Boebns 45,984 =8Q0e061°9 28,488 284629
45.00 13567, «279 705.0% 854231 46,600 -80.0617 28,469 28.631
Spe00 172%p. 458 831.64 834532 47.017 =8p.615 28447 284633
55,00 21512« v702 969,14 Bleb)1 47,274 ~8pe611 28,474 284635
I STITE T Z40871s W8 0 =80+ gt e 37
65,00 31653, 19458 1266.92 77449 47.622 ~8p.601 28,482 28.644
~70.00 17544, 2.001 14494 ,74% 75+247 47.756 ~80.593 28.488 Zpe650
%) 73,23 41656 24423 1573,18 73820 47,833 ~8p.587 28,493 284655
» 80,00 s1111, 3,521 1872,6) 70,873 47,938 -8p,372 28,505 28,667
= 85,00 58832, 49544 2124,24 6Be784 47.948 =80.557 28,517 284679
m 20500 7209 I ¥4 4 BEmmem b 71 7% 3 GESSSSSS . A4 p [ Sussssoeeses £ 4 A cmseesssed (3 J Jmesseeesssee o [ 7 2 Smsmeess o 12 L 3
?5.00 76264, 7231 2721.%93 650484 47.964 -80.570 28,547 28+.709%
100.00 LT3R 8.94%2 30é1.60 634485 47,995 ~80+495 28,566 28.728
105.00 964864 10:93) 3429,.25 62034 48,037 -~Bp.4967 28,588 28.750
110.00 107679, 13+224 3825,14 60747 48,074 ~8p.435 28,814 28776
115.00 1195984 15849 4264,% 594596 484117 ~8Ge3%8 28,643 26+805
94 7], EEESm v > ¢ 4 TSNS S i} F { SSSSSS P AP {34 Eummsesss | L2 2 Emoossssess | 73§ ) SESmsesed DT L Smmessmeseens o 1 74 Jumteesseeer (21 - L
125,00 145617, 22,217 5263,70 57,657 48,217 -8p,308 28,713 28,876
S) 129.00 156829, 25230 S$700.0% 56997 48,259 -80«265 26,797 28.%0°%
6) 133,07 168699, 284594 6172435 56,390 46 395 ~80,218 28,784 28,947
7) 136407 177776« 31260 6539,19 55+%982 468,340 -8p.180 28,814 28977
B8) 139.47 188273, 34+49) 67464.13 55745 48,375 “80e134 28,849 29012
MEME TYISeTs  — 38ESSU v g A TR Z9.02%
10) 140477 192273, 3154743 6741.07 550743 48,386 =8gelle 28,863 29.026
11) 140.85 192515 3881y 674%g.01 55¢753 48,387 <8gells 20,864 29.027
1) GUIDANCE REFERENCE RELEASE:
Y TIRS T T ROTIONS T it e R A SR 0 it i e o
3) MACH ONE:
4) MAXTMUM DYNAMIC PRESSURE;
5) TILT ARRE3T;
6) LSAT INITIATE TIME BASE TwO:
7) lECO?
T—— R IS T T TN RSNt ] T T R s G R ey o e
@) INITIATE ULLAGE BURN;
i Al 10) SEPARATION StewaL? =
1) S=IB/S~IVB PHYSICAL SEPARATION.
PR ALK e i A oit;

|

e ds ryaaw.’quw-m. ruw r %



TABLE 8D (CONT'D)

ASTP (SA=210) LAUNCH VEHICLE OPERATIUNAL FLIGHT TRAJECTORY

LAUNCH &1HD0w OPENING

S=18 §LA_5_E FLIGHT DATA f

1) GUIDANCE REFERENCE RELEASE;
RTINS MOTIONS

3) MACH ONE:

it 49 MAXIMUM DYNAMIC PRESSURET

5) TILT ARREST:
"1 LSAt INITIATE TIME BASE TWO:

7) 1EcO:

9) INITIATE ULLAGE BURN:

10) SEPARATION STGNAL]

E THREET

11) 5=1B/s~1VB PHYSICAL SEPARATION.

VEHICLE ATTITupe

FLIGHT VEHICLE ATTITUDE ANGLE VEHICLE ATTITUDE RATE ERROR

R YINE T T PIYENR YAW RoOLL PITCH YAW ROLL PITCH YAW ROLL
(SEC) (REG) (DEG) (DEG) (pEG/S) (DEG/S) (DEG/S) (DEG) (DEG) (pkG)
1) =17.20 «000 «000 “41.537 -+003 «002 «002 «000 «000 + 000
27 sou YT e TSRS SO TR T Tee U477 082 <034
5+00 =015 -017 ~41538 -+001 «001 «003 =+0p01 -+023 =.001
in.00 =+009 -«021 =41e538 «00, +Co0 «000 «007 =022 -.001
15.00 -abb) =005 =37+434 -+203 «006 1+001 «155 113 =897
i 20+00 *2.002 #0221 *3244%66 -0 329 =.002 1+003 «200 *153 -. 929
25.00 =3.845 -.043 =27+468 -+ 406 =+000 1+000 *282 «098 -s931
: 3000 8078 ~ =.028 w22+9565 v Bead SUMMHTRMSIGERE | cncmmAks, . . QNRIEEmGmEeics - Y110 .2y
- 35«00 =8+6113 =013 174465 -e532 <001 1+000 +408 “114 -e928
7 "40.00 =11.374 -.010 ~12+466 =+570 =.0p01 1+000 «488 098 =929
(e 45+00 -144299 -+020 ~70468 -2598 ~.003 « 999 «548 052 -s931
ﬂ‘ ‘50.00 =17.4%31 -.042 -2+472 -e 685 =.007 1+000 617 -+015 -.935
55«0 «20.88% -spn7é 2022 -+ 699 *e002 -*05] *6p2 -+076 «021

0 r =078 =s002 =+ 70% SooY 0 WG . ORI o e
65400 «27.954 -.083 -+000 ~e711 =001 <000 613 -+083 =-+001
70+00 =31.478 - 105 «000 e 697 *. 004 =-«000 sb11 -+ 108 ~«.000
73.23 -33.7.8 -.IOO -0000 -o‘.’ .ool -0000 0502 -.‘00 —.001
8n.00 =38.257 -e122 <004 -e634 015 +001 +554 =-.]122 «003
85.00 ~41.287 “e019 004 =592 s007 «+001 609 =-*019 «004

LTV EALTEEE Y 4 =000 =517 —ou® =+002 G L SNSRI | - MESDCRENGG
95.00 ~H64692 «051 =e003 «e512 -+00% +000 458 051 -.002
100+00 «49,222 018 -2001 =+503 “.,008 001 «438 018 =.001
105.00 «51.574 -.033 0001 =o51p “s018 *001 579 -e033 »000
11000 - «54:10) «.085 5005 =504 =.007 001 »531 =285 +005
115,00 =5464598 ~«102 *007 e 49y 00! +000 508 ~el02 + 006

120000 *8Y.0U5q = es0vZ — - g R o o R | - SRS GOmenseRes L | TR ) esiEas o e
125.00 «b]608 w178 *007 w473 011 =9000 o423 -s178 «006é
€y 129.00 ."3.'29 -.ls, 2007 -2 485 i 003 «9000 o~7° -0[57 006
6) 13307 64,057 ~s153 «004 +030 -.00% ««002 =e058 0133 «00%
7) 136,07 -64,0%8 -, 167 .002 L0062 -, 00! -s001 -, 049 -e 167 ,002
8) 139.47 64,013 -,p84 °001! «010 «005 =e001 -e014 -e084 +001

0 NGB T G DA . copwesoRERE | EREe | G SESGRImAR . | | oy o g =50%1 T e

10) 14977 «84,005 =,095 «000 « 005 *s023 -+000 =006 =e095 «000
11y 19085 =S4 .004 T MmN o +00% ~202% =+000 =+00S =e0?7 +000

~,‘._».—4ur T e a—




TABLE S0

ASTP (SA=21Q) LAUNCH VEHICLE OPERATIUNAL FLIGHT TRAJECT IR,
LAUNLCH wINCOw pgPENING
S=1vb STAGE FLIGHT DATA
FLIGHT MASS THRUST URAG LONGTUL AL Cyyan C INERT 1AL PpTCH ATT, PITCh ANGLE
TINE (TOTALY ACCELERATION  PRESSURE  RANGE aNGLE COMMAND OF ATTACK
(sEC k) (L (L) (F1/52) tLe/Fray {DEG) (DEG) (DEG)
| 1) 14p.85 307882, F104. B34, eBég 17 1+098 ~£3+999 «051
; RUPMEIRSEIREE ) 307811 T 9O&BY T 723 WRGART T 1ge 1e122 s A ESS AR , o R
: 3) 145457 307319, 165330+ 529 17254 ige lelibs -63+999 1e561
‘ 4) 148,57 308847, 210049 388. 22,053 7 l1e2%) ~634959 2,291 |
51 152477 303758, 230311 244 24437p 4 1.320 ~634999 2,885 |
16p+0C 299604, 232585 1200 244965 - 20 1458 ~63+999 4,459 |
6] 165.10 296810, 232140+ Tie 25.157 1e 1+558 634999 5,532 -
e — 4§ S 4o ¢ ) E—— p <2 s g g SRR i A5 NSRS | RGNS | 4 . . SERESesemen . L mogoedEooen 0 s
7) 17147 293323, 232788+« 36 25453, 0« 1e684 ~63.999 6869 1
8) [75.00 262236, 232977 244 26.554 o+ 14756 634999 7.609 |
180+00 279490, 2331900 184 264843 o 1.858 584999 11.838 |
19600 274007 233072« G 27.367 Oe 2.067 =56+562 17.970 !
200400 26854, 232692 3e 27488 O« 2428, ~57+097 18.42) |
ZTQ+00 263035 237592+ T P SNSRI E | 23502 =S58«586 19,088 ik —_—
22p,00 257854, 233226, b 29,135 Oe 2,728 -59,671 19,578
23p.00 252060. 232800+ Oe 29+71% [0} 2,961 ~60+9795 19,664
b 24p.00 246580, 232729 0 304367 O 3.200 -6]10958 20,034
b 250+00 241103 2326500 De 314046 De 3.4945 -62+997 20,352
260400 235627, 233272+ 0 314852 o 3.698 -644081 204559
il 0 2307135+ 23 . IZ2 845 o 3957 =6S+380 TT20.51%
28p«00 224644, 232929« ne 33.36p ae 4.224 664524 20.527 f——
290+00 219163« 232925+ o 3901%4 o 4,498 ~67+4962 204735
300+00 213684 232922+ o 35.07, 0 4.780 ~684543 20.702
310400 208205, 232915, 0. 35,992 0. 5,071 -69,6861 20,567
320400 202727, 232907+« o 3b6e964 o 54369 ~70779 204426
O GRS i o ¢ o 0 POUNWEEWSGN ¢ ¢ . . o o UGN  GESMSRE 0 . smesos e L 10 74 TN T 4 £ ) £ JES— Y4 A
34g9+00 191772, 232878+ 0 39.07p o 5.992 =73+005 20.069
35n.00 186296, 232862 0 404215 D 6,318 “74s121 19,785 LI
36000 180821 2328496+ o H1.43, 0s 6,653 ~754226 19,500
37000 175347, 232819 O 424719 o 6,998 ~76+34) 19.120
38g.00 169873, 232790 o 44.0%0 oe 74353 ~77e464 18.694
o GRS o CMMRRSIAIS 1 s/ 4 FOSIRRRRNS: © [0 o b SESWSSWN | Sigwgmmes . | SSRGS o e ) o g =78vS95 - 18308 "
40p0+00 158926, 232742+ o* 87117 o B.0%6 79728 1789} ;
' 4109+00 153435 233621 0+ 48.9Eg o+ 8,488 =80« 984 17.358 |
420.00 147945 233062 Oe 504684 0+ 8.887 82121 16.809 N
§30.00 1924965, 2330%6. Qe $2+63p D Y.301 ~834193 16,302

1) s-llls-lva PNYSICAL SEPARAIIONI
2) J=2 ENGINE START COMMAND]: o -
3) 908 J=2 THRUST LEVEL:
4) TERMINATE ULLAGE BURN}
S) JETTISON ULLAGE ROCKETSS
BT DYNAMIC PRESSURE ® T PSFT—
7) LES JETTISON:
8) 1GM INITIATION;




TABLE 9D (CONT'D)
ASTP (SA=210) LAUNCH VEHICLE UPERATIUNAL FLIGHT TRAJECTORY
LAUNCH wInpGy GPENING
S=FVB STAGE FLIGHT DATA

FLIGHT HAgs THRUST DraG  LONGITUDINAL  DYNAMIC INERTIAL PITCH ATT. PITCH aANGLE
TIME i (TOTAL) ACCELERATION PRESSURE RANGE ANGLE COMMAND OF ATTACK
(SEC) the; (LB} (Le) (FT/52) (Lag/fFr2) (DEG) (DEG) (DEG)

44000 136985, 233031+ o 544732 o* Fe728 ~84¢339 154687

. A T g 5 BTN RSN | L ORERRRT Eemas e TR R
460+00 12602%. 232790 (i) S9.428 0 104625 ~86eb46 144547
"~ 9) 489.00 121263, 197590+ LD 52425 o* 114047 ~B874689 14.022
470.00 120763, 197448+ Oe 52.604 0* 11095 ~874752 13,975
i T 48pe00 118144, 196665 ; o- 54.479 0- 11580 ~88+870 13.48%
490+00 111562, 196553+ $64685 0 124079 =90+015 12,834

“SOnSU0 T06980. -Tvzs731———“1r"““*——11‘111 LD TEe8%2 i, 00 1 OTMNSEINGING © 7 . e I
510°00 102399, 19657+ o 61763 o 13«12} =92+536 1138
i 520400 97817, 196561 0e 644652 0* 13.666 =93+753 104711
53000 93235, 1965500 e 67.824 0 14.228 -74.856 10173
i 54000 88454, 196522+ T IERG, T D 19,807 «95.988 9.537
550400 84073, 196473+ o 75.188 0 15.405 97159 8,804
e . s O 79.99% o 18,023 =98+359 B.033
570.00 74911 1963060 O 84312 o 16,661 -99+951 6,762
”» - 58p.00 70333 194162 Oe B9+734 [+ 1) 17321 -~99+762 Tegyl3
i 10) 584407 68472, 196080+ 0 924134 0 17.5%6 990743 7.405
11) Sg4.27 68436, 137259 0. 64,529 0 17,610 ~99+763 70613
12) 584487 68355, 55560 0e 20615 0° 17:65) ~99:763 7654
37T 594,07 8390, 0, s =000 s 18,279 99,781 §,295

9) EMR SHIFT TO 4.g313:
10) GUIDANCE CUTOFF SIGNAL:
11) INITIATE TIME BASE FOUR;

1z]

NPVT

BEGIN LOX
13) ORpIT IISERUON_.»




ASTP

(Sa=z10)

TABLE 9v

(COnT*D)

LAUNCH VEHRICLE OPENATIONAL FLIGHT

LAUNCH viliphe 0PENTLG
S=1vb STAGE FLIGHT DATA

ThaJECTORY

COMPONENTS

FLIGHT mewee SPACE FIXED w===a e== SPACE FIlxED POSITION AND VELOCITY yECTUR -
TIME RADIUS VELOCITY PATH ANGLE X Y z i ) oY 0z
(SEC) (FT) (FT/s) (DEG) (FT) (FT) (FT) (F1/%5) (F1/5) (FT/%)
1) 140485 21101852 7607064 664,393 21098312 162749 340598 292721 843,92 697104
i "2 INZVTT T 21105881 T 7592508 Gb.656 21107151 [83865 349807 - 28BS Y T B%3.,57 6971432
3) 14557 21115916 7567463 674328 21111787, 186731 373519 2786457 842422 59685432
4) 148457 21124577, 7595465 67.887 21120044 189253 394550 2718499 839482 7037.03
P 5) 182477 211364160 764G+01 68,653 2113278, 192775 424285 263104 837.73 712359
f 160+00 21156066, 77350869 69,940 211499767, 196823 4763630 24982044 8349464 7278486
6) 145410 21169376 7807 66 70.821 21162|67- 2030750 513779 2378450 B3z035 73.’0.2 Lalits
TR T & ¢ R & B YR g 7879463 T Y A0NE . ZiITAR N 207197« S5024%0° 22796 B30I T 79986.9Y 1
7) 171447 21185359, 790188 71.890 21174898 208345+ 541249+ 2249+g4 82944 752943,
8) 175+00 2119393, 795%.40 72,963 21184719, 211292+ 5880p3¢ 2179+84 827475 761020
180,00 21205719, 8043,10 73,242 21195373, 215424, 626342, 2083,56 824,8p 7724,63
190+00 2128292, 821Ce25 74.532 21215364, 223435+ 704678+ 171868 8)17.08 7941400
200+00 21249952 8387 +63 75.7238 21233745 231758 785185+ 1768727 8p7+19 Blélebd
I ] . Se30 . TEaNVY T ZITNGSUYe T 3WVVRY T OWEYVRYST T ISYNVR T TTURNSSIY . i
220+00 21288427, 8773484 77.988 21265645, 247654 952967+ 1432954 78090 8620+8p i
il 230+00 21306102+ 8984432 79.034 21279154, 255383 109037 ¢ 1268485 7647, 8861433
S 240+00 21322614, 5205447 8p.032 21291015, 26294 1130215 110310 746,43 9108+8p
250+p0 21337985, 9437 +4g 84975 21301219 270303 1222566+ 93644 725448 9362+76
260+00 21352231 968043 B1.865 21309740 277442« 1317494+« 7668432 7p1+88 9624934
" » §935.55 . . 8 . 8l . 8355760 8977 et
280+00 21377467, 10203+18 83,502 21321702, 290946 1515419 425481 646,75 10173.76
290,00 213884%, 10981,49 84 249 21325087, 297257, 1618583, 250,94 614,83 1p%80,493
300¢00 213968485, 10771243 84,945 21326716, 303232 17246560 74423 579453 1p755458
310.00 2140748, 1107350 85,598 21324564, 308837 1833725 -105+10 54096 1105%.78
320+00 21415505, 11388.03 86,201 21324605, 314040 1945883 -287+36 498,99 1137347
i . 2T%2258%s  T[71Ss37 T 8837 e IIOB0EY T T ZO0GI1ZZ7V T RNTZeBZ T USIWE T evISUY B
340+00 21428749, 12055489 87.282 21315138, 323p98¢ 2179859 ~661+71 40%.2% 12030493
35000 21434031 124910%07 87.76p 21307562 326878+ 23p1882e -854+39 35108 12375.64
340+00 21438463, 1277844 88,198 212%8p38. 330106 2427410 ~105125 29377 1273173 g
37000 21442080 1316149 88,597 21286524, 332739 2556557 =1252+33 232422 130997,
38geq0 214494923 13559486 88,957 21272977, 334735 2689447 ~1458+94% 1660,7 1348pe22
AR 0 932 89 28n T ZIZS73%8s 3y3epuTy 2876207 % =16688]  TSINI T 13873499
400.00 214498453, 14405.72 89.564 21239583, 3344270 29459740 ~1885+13 1949 l142glegd
T 4Tgee0 219499235+ 1485659 69.816 21219627 336423  3111%01¢ =2107+%0 “tle48 147p6.24
420,00 21449426, 15326, 69 90,033 21197412, 33538g, 3261154, -2336,92 -147,92 1514677
43000 214499079 1581606 90.216 2117868, 333444 3414892 =2573+20 =240¢94 156p3e e o

}) S=[B/S=1VB PHYSICAL SgPARATION}
2) J22 ENGINE START CONMANDY

3) 90% y=2 THRUST LEVEL:
#) TERMINATE ULLAGE BURN;
S) JETTISON ULLAGE ROCKETS:
g AR

?) LES JETTISON:
8) I1GM INITIATION;




TABLE 90

(CONT'V)

ASTP (SA=210) LAUNCH VEHICLE OPERATIUNAL FLIGHT TRAJECTORY

me==e SpACE FIXED =====

LAUNCH w1NDOW OPENING
S=1VB STAGE FLIGHT DATA

== SPACE FIXED posITIgn AnD VELQCITY VECTQR CoMPONENTS ===

FLIGHT
TIME RADIVS VELOCITY Prld ANGLE X Y z Dx oY o2
(SEC) (FTi (FT/s) (DEG) (k1) (FT) (F1) (FT/5) (Fr/s) (F1/8)
440400 21448258, 16326479 90e363 21145925, 330550 3573286 -2816+70 -33%.48 16078+40
T 9S0W00 T TERNIRTS T T YmRYIs T znnresels 326832, 3736525, =3065.52 —=445;25 — 18572,5g
460+00 21445470 17418415 90.560 21084525, 321620 3904810+ =3329+41 558042 17087487
46900 21443842, 17932445 90615 21053472, 316112 4060756 =3573+13 664479 17560+ 28
470+00 214493648, 17983411 90.626 21049886, 315442. 4078339+ =-3601907 =67544) 17605491
480+00 2144150684 18499485 90.715 21012464, 308139+ 4256708+ =3884+70 =786430 18070.29
490+00 21439055 19037+96 90.777 20972158, 2996960 4439804 -4178+34 =903.27 185518]

R 21935374 1980008 PO 809 20928864 — 2900507 —4627872v — =4482v30-  ~1027s28 19053v00
510+00 21433548, 201884 90.815 20882472, 2791270 4820937 -4798+62 ~1158.46 19575457 s
$20¢00 21430654 20805¢35 90,799 20832842, 266855+ 501%403° =5129:71 =1297s46 2pl2ie26
53000 21427784, 21452+7] 90754 207798320 253142- 5223448+ ~5474:49 ~1446+76 20691487
540+00 21425052, 221333} 90.679 20723299, 2378820 5433335 ~58349s46  ~16p74)] 2128%+%0
550000 21422585, 22850460 90.574 20663087, 22096+ 5649350 -6210-89 =1778.93 z.".ozb

ali 0 0 357 o] Z i ——wgepevZI—T963s08 2258 0%27
570.00 2141952, 24412.80 90.307 20530840, 181639, 6101074, =7034%,30 =2164%,20 2324702
i 580+00 214918023 ¢ 25266452 90+110 20458308 159938+ 6337514 -7472%90  =2377676 24018.72 L
2 10) 584.97 21417915 2562905 ?0.009 2042755%- 149086° 6435823 7652294 “2467092 24334.%8 ]
11) 584427 21417914« 256460 | f0.004 20426024 1485920 64406920 =7661966 =24724+16 24349.75 1
12) 584.87 21417913 25650904 90.002 20421421 1471080 5455302 -767%9:87 ~2473024 2434905 i
— 1 &SV g7 219 1770%s 25851912 PG-00T 203498 2% | —= P98 0E S ZHT VY 2262 — i
9) EMR SHIFT To 4.8%13 R
10) GUIDANCE CUTOFF SIGNAL; ]
13) INITIATE TIME BASE FOyR: :
1Y BERIW COX WPV T T ) 4 T i
13) ORBIT INSERTION,
[ S—




TABLE D (CONTD,
LAUNCH VEHICLE UPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW QPENING
S=fyb STAGE FLIGHT DATA

ASTP (SA=21D)

wemas EARTH ']lED -

FLIGHT ===~ EARTH FIXgD POSITION AND VELOCITY VECTOR COMPONENTS ====
TIME POSITION VELOCITY PATH ANGLE X 3 z 0x DY oz
(SEC) (FT» (FT/8) (PEG) (FT) (FT) (FT) (FT/5) (FT/8) (FT/5)
1) 140485 291064, 6645426 62713 191383 -14976. 219293 2996+p6 -26+79 593148
R 4 il L 0 21 AT | o o TSRS < v ¢t ) R L 79 =S¥ T 227128¢ 2955468 =26360 5931067
3) 145457 321349, 6596497 63+757 205190+ =160l 2497305 2858446 =26+50 5945439
4) 148457 140552, 6615.49 byeygll 213667« -1682. 2665216 2793+35 -27v49 5998475
5) 152477 367648, 66568,.,78 654314 2252210+ -1798, 290580« 2708491 =27+50 6p82479
160400 414723, 674%,70 65433 244296, -1594, 335i2g. 2566447 -26agl 6237427
6) 165410 448308, 6810.34 67874 257135 -2130. 367229, 2466498 ~26+27 634776
e T YOS OT T WSO Y e T T EBTEREY U EEREST T 2889eEs  S225%s T 3VesesSs T 23TRvu0T T 2% ees 4S8 —
¥) 171447 4906784 6897426 69+138 272448, -2294, 408083, 2343471 =25+45 6486480
8) 175.00 514415, 6951.086 694817 280407« ~2383. 431134, 2277424 -25401 656740
180+00 548330 7029.96 7p+738 291759 ~2507. 464259, 218581 =24+84 668153
190+00 5172%8. 7189.83 7242869 312818 -27862 532160 2030+p8 =26+33 6897423
200+00 687860+ 7361420 734498 332362« «3040» 602227 1878445 =-29+50 7117088
210+ 0 . 755067 350388 3357 78828 728V IY = 3Ne3t 1 3VIvet
22000 834148 7738436 76435 166588 -3732. 749121 157426 =40+95 757642
23000 910085, 7945.59 77+579 381869« -4181. B26083. 14921942 ~48+94 7Tel7«26
240+00 988n3n. B164.24 TR« 745 395311 4716, 905489, 1266492 =58+50 86513
* 250400 1068093, R394.42 794842 407207« -5358, 987409, 111192 =-7p+18 832015
=3 260400 11502387, 8636436 Boe874 417547+ ~6lz6. 107,97 955486 ~83+95 B582489
o 27000 B . i I
2g0.00 1322160, 915g.61 824757 433512, -8l29, 1249043, 63gegb 11762 9135454
290+00 1411883, 9493741 Basé10 439994 “9%0%, 1341835, H7Te43 =-137+89 424431
300,00 1504325, 9728,30 84,402 44357, -10895 1437559, 314,62 -160,90 972,88
310+00 1599611, 1003171 854137 445381+ -12630. 1536304, 149+70 =186+5] 10028486
320+00 169787, 10347.92 8588 446p44 e -14634, 1638169 =17+65 =214+83 1034567
3 0 . YT iz O TN "1 ved RN — -
340+00 1903849, 1102p0+-00 87026 442282 -19563. 1851660, =360+56 =-28p+09% 1101054
350+00 2011843, 11376467 87+556 437800+ =22548, 1963501 -536+67 =317+35 1135957
350+00 2123366, 11747.73 88e«p40 431538 -25%921. 207889« 71637 =357+95 1172041
370+00 2238569, 1213366 BBey78 423561 29718, 2177991 -899+88 ~401°92 12093458
380+00 2357606 12535.06 BBeB72 4135320 ~33972. 2320807, ~1086+97 ~449+53 12479475
390%00 2YB0EHT 2 T 89s273 R0l 70%v =387 zte — 2897592 1Z78%6q ~S00+89 1287989
400+00 26078424 13387.36 89533 387944 -440p3. 2578450 14757 ~556427 132949421
i 41000 273939+ 138%1.32 B9+802 372190 w4981, 2713537, ~1476*88 =-slge02 1372g+8%
420400 2875502« 14315018 90036 354386 “-56337 2853024 ~1885¢p6 67997 1917422
430.00 3316352, 148pe,08 90.231 334470, -63477, 2997078, =2099.20 748446 149639439

%) S.1B/5-1VB PHYSICAL SEPARATION;
2) J=2 ENGINE STERT COMMaNDS

3) 908 J«2 THRUST LEVEL:
4) TERMINATE ULLAGE BURNS
5) JETTISON ULLAGE ROCKETS;

&} T

?) LES JETTISON;
8) IGM INITIATIQN?




TABLE 9D (cOnT'D)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECIORY
LAUNCH wINDOa UPEN]NG
G=jVB STAGE FLIGHT DATA

112

FLIGHT womae EARTH FIXED ===e= mwem= EaRIH FIXED POSITION AND VELOCITY VECTOR COMPONENTS ====
TIME POSITION VELoCITY PATH ANGLE X Y z Dx oYy 0z
(SEC) (FT) (FT/5) (DEG) (FT) (FT) (FT) (F1/5) (FT/5) (F1/5)

440.00 3162153, 1532204! 90387 312382 =71332. 31458764 =2319+70  =823+06 15123+42

4SUSQU T 33713129 1585993 - 9pssp8 - 288p52¢ 79956, 3299619 w2%47%863 < =902+74% 158274842

4460+00 3469516 1642114 90+5%4 261403, -89407. 34585000 =2783+56 ~988+40 1615327

9) 46%+00  3615099. 16938472 9neé51 2353660 ~98689. 3606077, =3004+36 ~1068+96 16635485

470.00 3631552, 1698¢,70 90+662 232349, -99742, 3622738, «3029+84% <1076,77 16682, 54

480+00 3798865, 17509.48 90755 2007649 -110%914. 3791934, “328845]1 =1158+84 1715901

49000 3971379. 18051.03 90819 166543 =122933. 3965980 =3556¢33 =1245+62 17653035

“SO0S00 9199322 TBSIALYT T 9aeBS52Z 129407« < =35888., W |%5072. T «3B83IISY  ~[3II7V8 818823

S10+00 4332941 19208.00 90857 89840 ~149712. 4329422 =4122+p9 =1435+96 18705044

52000 4522505+ 19828.,1°9 9pe838 4711% -16%9586. 4519264, 4424036 ~=154pe03 19266482

530+00 4718303, 20478.87 9pe7%0 1312 -180542. 4714848, =473% 4] =165206] 19854024

540400 4920650 21162.84 9n°710 =47714e -19765%, 4916447, =5068eg7 =1774033 2047p+28

550+00 5129892, 21883.53 f0e600 =100101¢ «2160600 5124362 «54120310 =1905+43 2111794

0 v 0 0° e SeégTYe  =23587Z. “BIIBVZTe T *ST773769 SZ0UEVSE
S70«n0 5570615 23452.67 90319 -215692 =257043, 5560500 ~6166052 =2201+97 2252004
580400 5852979, 2439985 90°115 »279362¢ ~-279883, 57894%;. =65680 ;) =23679+33 232085.7;
18) S84.97 5899924 24673.75 90°009 =306404° =289651 5884838, =673205] =24379)16 23612002
11) 584e27 5904730 24690487 90004 =307752. =2901,8, 5889562, “67400q7 =2440042 2)‘37030
12) 584.87 5919154, 24694.80 90+003 =311801¢ =2916p3. 5903739, =6757:47 =243970 23626083
37 0 0 34N —YOOUT — =37%12@  =3T3V38s  4T20788s  S7009sUT =2918s2y  23sSEiEY

9) EMR SHIFT TO g4,8813
10) GUIDANCE CUTOFF STGNALS
11) INITIATE TIME BASE FOUR:

13) ORBIT INSERTION,

v
D




TABLE 90 (COnT'D)
ASTP (SA=212)
LAUNCH SINDOW OPEWNING

RELATIVE

S=IVB STAGE FLIGHT DATA

LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

GLOCELTRIC

FLIGHT ALTITUDE RANGE VELQCITY VECTgrR AZInuTH LoNGITULE GEQDETIC
TIME i 1l i TVELOCITY  SPACE FIXED EARTH FlXED (POS, EAST) DECLINATION LATITUDE
(seC) (FT) (NM) (FT/g) (DEG) (DES) (DEG) (PEG) (DEG)
1) 140.85 192525 354822 67490400 554743 48,387 =8pe.115 28.864 29+027
AR e e o RS § . CYSRSGSGGER- e BSOMIBGR ;¢ < 7P ¢ WESOEEGNSs . 1Y 4 A SSRGS v L -80,097 TRORYS T T 2545088
3) 145.57 206641 400348 6682,88 55784 48,425 ~80.050 284,914 29.078
4) 1498.57 215335, 430272 6690400 554745 48,439 ~8p.009 28,946 294110
S) 152.77 227222+ 474381 6717.86 554689 48,474 -79.950 28,992 294155
160.00 296954, 54590 6801.24 554598 48,540 =79.848 2%.071 294235
6) 185,10 260324, 59,779 6867,35 554536 48,588 -79.774 29.129 29292
TIUTUO —  Z729NTs SWeENT  8VINGOY T T SSETWYV T eyt ye i o T D L fgnueing . % b L
7) 171447 276383, 664375 6954,82 550443 48,650 79,679 29.201 29.365
8) 175,00 284997, 7N.094 7008.%0 55¢421 48,684 ~79.626 29.242 294406
180+.00 296847, 754435 7088,18 553562 48,729 “79.549 2%+301 294965
“190.00 319496, B6+372 7248,64 554248 48,8p4 ~79.3%2 29.421 294586
200.00 340905 974642 7420.52 55+131 48,649 =79+230 294544 29.710
210,00 00 7 R k7 L NS 6 v v SN | | ESSmRmmases o G ;b SEBIGESSERR o 0 0 . [ SEEESGRSSeos o o7 7 o BEMERGSET . C1 . 3 (SR
220.00 330083, 121.230 7798.49 54«86 48.972 ~78+889 29.802 294549
230.00 397901 133.573 €p0s.07 54.740 49,015 “784710 29.937 30.10%
240.00 414561, 1464299 8225.00 544634 49.053 ~784525 30.078 3ne243
» 250.00 430081 1594421 8455,472 54455 49,083 =784335 30.219 3pe.387
= 260.00 4444989, 1724953 8697.57 544374 49.108 =784137 304367 30535
T e 3 185+ - - 2 b | 7 RENER T, SOSESENGRER S 0 £ 0 . SETEMRGERG. | 7 G GOmhemis | G Ecc s
28p.00 470056, 201+307 9220.13 54109 49,146 =-77.723 30.676 30845
250,00 481254, 216,162 9499,05 534996 49,159 =774505 30.838 31.007
ino.co 491430, 2314488 9790.03 534842 49,167 -77.280 31.00% 314175
310.00 500612, 247+303 10093,.,5) 53+7p8 49,172 =77.047 31e177 31347
320.00 508830 2634625 10409,78 534575 49,175 ~764807 31354 31526
RS R T R () 4 DU : 02 o o1 ¢ DUBOGMSEMs v [ 0 pEGNSnsemes . o 6 g d =76.,558 S E ot USRI | E (. SNSRI
340.00 522482, 2974861 1108;1,93 534315 49,177 =764301 31727 31.899
"350.00 527979, 3154815 11438,62 53+188 49,177 =764034 31922 32.095
360.00 532633, 3344355 11809.7¢ 534063 49,178 =75.759 324124 32.298
d7p.c0 53648, 353+503 12195.64 52+942 494179 =75.473 324333 324507
380.00 539563, 373282 12597,05 524825 49.181 -754178 32.548 32723
GHERSRPSARER ST unenuas . p o 1 3935777 T3019:68 S22 713 49,186 ~74:8672 32771 37946
400+00 543599, 414+824 13449436 524605 49,193 ~744555% 33.g01 33177
T 410.00 S44447, 9364662 13903.63 $2+5p2 49,204 74,226 33,238 33.915
420,00 545115, 459+233 14377.20 52+406 49,219 73885 33484 33+661
43p.0C 545055, 4824577 149870411 52316 49,238 -73.532 33.738 33.716
1) S=1p/5=1Va PHYSICAL SEPARATIONG

J=2 ENGINE START COMMAND]
908 JU=2 THRUST LEVEL;
TERMINATE ULLAGE BURN:
JETTISON ULLAGE ROCKETS:
M G R

7) LES JETTISoN:
8) I1GM INITIATION;

ARG s




TABLE 90 (cOnT'L)

ASTP (SA=210) LAUNCH VEHICLE UPERATIONAL FLIGHT TRAJECTONY
LAUNCH 3INDOW GPEN]IKNG
S=I1VB STAGE FLIGHT DATA -
FLIGHT ALTITUDE RANGE RELATIVE VELQCITY VECTOR A<IMulh LUNGITVLE GEQCENTRIC GEQDET I
TINE " VELOCITY SPACE FIXED EARTH FIXED (POS, EAST) DECLINATION LATITUDE
(SEC) (FT) (NM) (FT/S) (DEG) (DEG) (DEW! (DEG) (DEG)
440.0C 544533, 5nbe727 15384,47 520232 49,261 =73s:105 34.000 344179 L__
i, vy o R 5 6 0 7 G P P 8 8 ¢ b 4 15921,51 52.15% T %9,29C -72,783 39,272 34,951
460.00 542376, 5§57+59] 16463,25 520088 49.325 =7243067 344553 34.733
?) 469.00 541048 881661 17000.88 $2:040 49,367 =72.017 34.815 34995
470.00 540887. 5844381 17051 .86 5240139 49,375 =71975 349.844 35.025
480.00 5390%1. 612+032 17571,93 52032 49,457 =7]1.548 354144 354325
490,00 536997 6400534 18113,37 52036 49,549 =714105 35.452 350634
QIR A “SOUSUT T 534884 T 5499925 T I88788% T SZ.050 49.659 =70+0%8 35,770 © 358.953
51000 532239, 7002494 19270.56 52075 49,759 =7n.170 36.p97 364280 i
$20.00 529739, 731537 1989p.88 52113 49,881 69,8676 36,433 3600617
530.00 527276 763+85q 20541.7g §2+159 50010 ~69,102 36.78p 36.965
540.00 524965, 797236 21225,82 52213 S0.147 68,828 37.137 37.323
- 550400 522933+ 831750 21946464 520280 50294 ~68.072 37.5086 37+692
R e GG, 521319 B875953 22708322 SZ¥ISY T TSOWYsSY 0 BB < o RSN 0 20 G s s
{ 570,00 520217, 904,414  23516,15 52,4946 50,620 -66,888 38,277 38,464
580.00 519775 942709 24373.53 52+554 50.8¢g7 664258 38,8681 38,869 -
10) s84,07 519864, 9584680  24737.52 52,606 50,691 -65,991 38,850 39,038
- ¥1) 584,27 519873 959472 24754,.64 52+609 50,895 -65.978 38,858 39.046
T 12) 584,87 519902 961848 24758.60 5246235 504922 85,939 38,883 39.071 :
3 SN0 S2UNT s YYEIZeT  2WeYEE  ——S3W0R3 31538t ase kY — PEAET ¢ v . EENERENEWT | (o . G e !
{
9) EMR SHIFT TO 448213 P

10) GUIDANCE CUTOFF SIGNAL:
1) INITIATE TIME BASE FOUR: i

327 BEGIN LOX NPVT RTINS 10 N e i 1
13) ORBIT INSERTIONs




TABLE 90 (conTeD)

ASTP (SA=210) LAUNCH VEHICLE QPERATIONAL FLIGHT TraJECToRY L

LAUNCH %143D0d OPENING
. s=1VvB STAGE FLIGHT DATA
FLIGHT VEnIcLe ATTITUDE 49GLE VeHICLE ATTITupg RaTE VEHICLE ATTITUpe ERROR
TInE - PITCH YA® ROLL PITCH YAW ROLL P1TCH Yaw ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/S) (VEG/S) (DEG/S) (DEg) (DEG) (DEg)
1 1) 14085 -64.004 -7 000 «0CH -.025 =-+000 -+005 -s097 «000
Sfpiintn «2)Y T2V 17 -63.982 «+2030 -s002 «03% o131 -+004% «017 =200 =002
t 3) 1495457 -b3.577 ~1017 -enbf «140 ~e 194 ~+057 *422 =1+017 ~s067
‘ 4) 14857 =634504 -a862 -*344 -6y 211 ~+0%6 497 e840 =2346
5) 152477 634815 -.209 -+535 -+03b «L30 «0n8 185 -+208 -.585%
" 154000 =63873 -e2% -.5b7 -«01l1 « 005 -+018 o128 ~294 ~ebb7
6) 165410 =63.93) -.269 -ebb1 -+009 «0n0 022 069 ~.269 ~e061l A
T T =63,96% T, 27 ~.552 =,0086 -,000 -.01% . 2036 =273 ~.652
7) 17147 -63.972 - 274 -+480 -« 005 ~.000 -+023 «029 o274 -. 681
8) 175.00 -563.97% -.315 -+794 -+002 =.008 ~+041 «025 -+315 o794
18002 -60e759 -.768 -e045 1132 =s54 126 =1e759 -*329 -«028
190+00 ~584353 =1.047 -2082 -+ 172 ~e048 -.121 «20% -+256 ~.085
20000 ~574543 =1+456 -s551 -ell2 ~e041 ~e016 «155 -.26) ~«555
e B L . A T ) T b RN ... RO, SR .. . RN, | . SR . . SWSGGER  esicmens
22n+00 “594479 -24198 -e863 -~e124 ~.030 074 194 -.294 ~.870 ]
23pn.00 -60e822 2474 -*152 -2126 ~«032 072 «173 -. 289 -e 159
24p+09 61482, =2.876 «600 -e0%6 -a042 -e024 «136 -s284 «594
» 25000 ~62.847 =3.275 «3491 -«107 =.039 -+027 s148 =292 «333
& 260400 -63+930 ~3e663 «060 -e109 =«039 -+029 *151 -.297 «05)
ik TR 0 =$5.208 =3,9%0 Cc o HRUNEENSERGREGE T | SSNRNERG. [ | SSSSISNE - . | GECSRCEBENUTGE o iUsisE . ) s T
280.00 660391 44353 594 -a 107 -.040 -+030 «135 ~-e298 =605 Rl
290+00 -67.321 4,799 -eB563 -e 101 =042 -+029 e141 =+308 - 874
300.00 -bge394 ~5.198 -*255 -ello =.038 «048 o149 -e3l9 ~elpB
31p.00 ~69.508 “5.,574 « 417 -ell2 =.037 D67 «151 -+325 «%02
320,00 -7p,625% -5,951 « 400 PUGH ) -.037 -a034 o151 -e333 <385
i TT330.00 =T1.790 = =b6.32% o CEESNEERED ) ¢ 7 AsEEse . > o SSRGS . s St
340+00 «72.854 ~6+695 -.297 -sll2 =.037 -s036 «151 -e342 ~e314
35n.00 74,019 -7.075% -eb672 -sll2 -,037 -:s037 o103 s 364 ~. 685 £l
36000 754117 ~7.428 -+ 604 -alll ~.035 063 el ~e368 ~.618
370.00 =76+228 =7.78) 024 -ell2 =035 062 el -s37s «00%
38p+00 774347 ~8.127 v626 -s112 =.0234 -+039 ol14 -+383 «610
_— 300 e RINB T =B.469 %233 cmalle =034 ~+040 113 ~e388 s216
400+00 ~79614 ~84808 ~+169 ~el14 =033 =+04] el12 =397 =«186
41pe00 =8p+845 =9.096 -sb10 “e124 ~s029 “s045 sl121 =403 ~e629
420+00 =82.023 -9.415 -622 -el08 ~«036 060 099 -+399 ~.638
430.00 -83.081 “9.774 -s015 -oi =e0232 « 059 *l1i .44 =«0L33

1) S=1B/5=1VB PHySICAL SEPARATION;

2) J=2 ENGINE START COMMAND
3) 90% J=2 THRUST LEVEL:

4) TERMINATE ULLAGE BURN?I

5) JETTISON ULLAGE ROCKETS:

) DYNRAMIC PRESSURE = | PSFi e i ; ' o e g .
71 LES JETTISON;
8) IGM INITIATION?




ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

TABLE 59 (ConT'D)

LAUNCH WINDOW QPEN[NG
SelVB STAGE FLIGHT DATA

FLIGHT VEHICLE ATTITUDE AaNGLE VEHICLE ATTITUDE RATE VEHICLE ATTITUpE ERROK
TIME PITCH YAW ROLL PITCH YAW ROLL PITCH Yaw ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (DEG) (DEG) (0EG)
44000 =84.220 =10+0%2 *557 -2l16 =031 °056 116 424 537
1 T 0 FTERBR, | v v AN % sl ¢ 1, e -+ 115 TeCREYT TN i T b MBI C 0 0 o gl o
46p+00 -86+53) ~10.704 ~2198 -silé -.029 -s047 o114 437 -e219
§) 469.00 ~B7.576 “10+969 2620 -elléb =-,029 -e047 114 -s 442 - 642
470+00 ~87.687 =11.00% =0bbb =0101 ~:045 =s042 «066 -390 ~s678
480.00 ~88.753 =11.421 =2608 =s121 =s014 +052 0117 e 466 =«630
45900 -89.906 =11:600 =an73 =sllp *s027 +055 e107 =+ 455 -s0%4
B EESRP R | SRR e ) SR 6 SHES =s122 il o o ANSRASET ;. FRBECURSESGE T ¢ o OSSR O L | SR GRS L o i
51000 =920389 =13997 2334 - 14y =e0,7 -+059 ely3 =o 47y +«304
520+00 «93.642 =12.303 -s ]85 -e113 =.037 -2047 o109 -2459 -+208
530.00 “94.7%¢9 ~12.461 «9655 -slll -,033 -s04g 2107 -s470 ~sb78
S40.00 =95.87¢ =12.958 «a570 -2119 -.027 D51 o111 - 4B “.595
550,00 «97.040 13,206 «e070 -ollg -,024% « 049 el -24%90 -s096
0 B 3 ° B L. ;b R 7 ¢ ¢ NSRS (G UNE Wik B § R L . . o + 383
57000 «99,990 =13.865 0524 +019 +008 ~+003 -+040 -+537 «533
58000 ~99.799  S13.74%& W 492 «021 017 «s003 =037 -e547 501
10) 584.+07 =~99.78p =13.733 *458 -+000 ~«001 =010 =e019 =+534 482
o 11) 584427 -99.780 =13.73% + 455 -+000 =-.001 =010 -s019 ~e534 « 960
i 12) 5B4487 -99.78) “13:.734 e 449 =-+000 =.001 =-2010 =019 =sS24% 24953
137 594,07 =99.78) . + 355 «000 =2001 «s010 o RN iR

9) EMg SHIFT 71O 48313

10) GUIDANCE CUTOFF STIGNAL;
11) INITIATE TIME BASE FOyR;

12) BEGIN LOX NPV Y
13) 0,'!7 INSERTION,

S

S




LOCAL ALTITUDE#*METERS

tooOnn,

feCoCD,

120000,

40000,

FIGURE 10

FSTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING

ALTITUDE VS. GROUND RANGE

e

B o S S -{J}-J

Orbit Insertion —
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00, 1000, 1200,
GROUND RANGE **KILOMETERS

216

1400,

1600,

g
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FIGURE 2D
. ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
ALTITUDE HISTORY

1680000, B
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oL e = = =

° 100, 200, 300, 400, 300,
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FIGURE 30D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
VELOCITY HISTORIES

10000,

cssfossnsnncen

Space Fixed —%

//Z farth Fixed

VELOCITY##*METERS/SECOND
Y

j
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e

gl
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5 100, 200 300, 400, 300,

FLIGHT TIME#*SECONDS
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SPACE FIXED F.I1GHT PATH ANGLE#*#*DEGREES

e J +~ 4 AT e A~ e e — —
FIGURE 40
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
SPACE FIXED PATH ANGLE HISTORY
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Orbit Inaertion—-——é
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e I e B

7 ST

g FIGURE SD
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDGW OPENING
EARTH FIXED PATH ANGLE HISTORY

180,

180,

140,

120,

EARTH FIXED FLIGHT PATH ANGLE##DEGREES

I

Orbit Insetticim —.'
- C - - " e
FLIGHT TIME#**SECONDS
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SR T TR

ANGLE OF ATTACK##DEGREES

i,

18,

14,

iz,

10,

FIGURE 6D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
PITCH ANGLE OF ATTACK HISTORY
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Orbit Insertion—e

- 300,

406,

FLIGHT TIME*+*SECONDS
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FIGURE 70
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
DYNAMIC PRESSURE HISTORY

DYNAMIC PRESSURE#*#*N/M2

10000.

i \'\
MN- 40. 60. 80. 100. 120. 140. 160. 180.
: FLIGHT TIME+*SECONDS
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FIGURE 8D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
AERODYNAMIC LOAD INDICATOR HISTORY
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FIGURE SD
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
LONGITUDINAL ACCELERATION HISTORY
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OMMAND#*DEGREES

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE C

10,
|

FIGURE 100

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES

—— Pitch Attitude

—o— Pitch Attitude Command

3
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n WPRSR

~-110,
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Orbit Insertion —e
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FLIGHT TIME#**SECONDS
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INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND#*#*DEGREES
® -

FIGURE 11D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND HISTORIES
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- .----4---.-((-- B s e B St Sehthhbhtutey Mehshhtus

Orbit Insertion —ei
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FIGURE 12D
ASTP (SA-210) LAUNCH VEHICLE GPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
PITCH. YAW. AND ROLL BODY RATE HISTORIES

1.500
1.000
by
A 8 ©, 500
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100, 200, 300, 400, 500,
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o 100, ' 200 300, 400, 00, 400,

FLIGHT TIME*#*SECONDS
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FIGURE 130D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING
INERTIAL PATH ANGLE VS. INERTIAL VELOCITY
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B | X ; R ST B 1 S ; 1 e st

3
: FIGURE 140
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
= LAUNCH WINDOW OPENING
ALTITUDE VvS. INERTIAL VELOCITY
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APPENDIX E: '"LAUNCH WINDOW CLOSING TRAJECTORY DATA"

. PRECEDING PAGE BLANK NOT FILMED
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A R R R R T R

TABLE 1E

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING POWERED FLIGHT SEQUENCE OF EVENTS

LvDC
FLIGHT TIME FLIGHT
PROGRAM
(HR: MIN: SEC) gsxcz rmg SEC!
-0:00:17,20 - 17.20 (0.00)q
-0:00:03,30 - 3.30 -
-0:00:00,20 - 0,20 -
0:00:00,00 0.00 -
0:00:00,02 0.20 (0.00)¢
0:00:10,00 10.00 (9.80)1
0:00:57,73 $7.13 ——
0:01:13,21 73.21 -
0:01:40,20 100,20 (100.,00)
0:02:00.20 120,20 (120.,00)
0:02:08.07 128,07 (127.87);
0:02:09.00 129.00 (128.80),
0:02:13,07 133,07 (0.00),
0:02:16,07 136,07 (3,00)2
0:02:19.47 139.47 (0.00)3
0:02:20,57 140,57 (1.10)3
0:02:20,77 140,77 (1.30)3
0:02:20,85 140.85 ——
0:02:22,17 142,17 (2.70)3
0:02:25,57 145,57 ———
0:02:28,17 148.17 (8.70)3
0:02,28.57 148,57 ——
0:02:32,77 152,77 (13.30)4
0:Q2:45.35 165,35 ——
0:02:51.47 171,47 ——
0:02:54.47 174,47 (35.00)3
0:03:01.47 181.47 (42, 00)3
0:05:45.57 345,57 (206.10)4
0:07:47.57 467.57 (328, 10)3
0:09:43.¢ 583.81 ——-
0:09:44.01 584,01 (0.00)4
0:09:44,61 584,61 (0.60),
0:09:53.81 593,01 -

EVENT

Guidance Reference Release (GRR);
Initiation of Time Base O,

Time for S-IB Mainstage Ignition,
Hold Down Arm Release Signal.
First Motion,

Lift-Off Signal; Initiate Time
Base 1,
Initiate Pitch and Roll Maneuvers,
Mach One.

Maximum Dynamic Pressure,

Control Gain Switch Point,

Control Gain Switch Point,.

Enable S-IB Propellant Level
Sensors,

Arrest Attitude Ccoivmands,

Level Sensor Actuation;

Initiate Time Base 2,

Inboard Engine Cutoff (IECO).
Outboard Engine Cutoff (OECO);
Initiate Time Base 3,

Ullage Rockets lgnition,
Separation Signal,

S-IB/S-IVB Physical Separation,

J-2 Engine Start Command.

90% J-2 Thrust Level,

Command 5.5:1 EMR,

Ullage Burn Out,

Jettison Ullage Rocket Motors.
Dynamic Pressure = 1 PSF,

LES Jettison.

Command Active Guidance Initiation,
Control Gain Switch Point.

Control Gain Switch Point,

Command EMR Shift to 4.8:1.
Guidance Cutoff Signal (GCS),
Initiate Time Base &4;

Inertial Attitude Freeze.
Begin LOX NPV,
Orbit Insertion.




. W
W

EVENT

" GUIDANCE REF. RELEASE

" FIRST MOTION

MACH ONE

"MAX. DYN. PRESSURE

“ TILT ARREST

INBOARD LNGINE CUTOFF
- “CUTBOARD ENGINE CUTOFF
§<1B/S~IVB PHYSICAL SEP.

J=2 ENG.

ULLAGE CASE JETTISON

“LES JETTISON
I6M INITLIATION

EMR SHIFT» 5,5:1/4,8:1

GUIDAICE CUTOFF SIGNAL

URBIT IMNSERTTION

START COMMAND

POWERED FLIGHT TRAJECTORY FVENT SUMMakY

FLIGHT
TIME (SEC)

=17.20
T
97.73
73.21
129,00
136,07
139.47
1%0.85
142.17
152.77
171.47
175.00
169,00
583.81
593.81

- TABLE 2&

~ ASTP (5A=210) LAUNCH VEHICLE OPERATIONAL rLIGHT TRAJECTORY

LAUNCH WINDOW cLo<Ine

ALTITUDE VELOCITY FLIGHT PAT)

(KM)

09

«09
T34
12.69
47.73
S54.10

57.28

59.79
69.11
84,01
B0.62
164.92
158.84

158.99

‘o CIEEE PINED o

(M/S)

" 408.57
408.57
57372
722.80

1955.00

2210.%¢

2278%.62

2273.75
2268.93
22r2.78
2361.44
2378.78
5445,67
7811.68
7818.4¢

ANGLE (DEG)
20,000
90,000
59.170
56,480
63,721
65,120
85,737
66,012
©6.260
08,329
71,657
72.248
90,573
90,009
90,001

AZIMUTH
(DE@)

90.00
90.00
78.31
69.69

47.83

46.53
46425
46.24%
46425
46.11
45,76
45,70
48.61
53.70
5423

GFODETTC
LAT. (DEG)

28.63
28.63
28.64
28.66
28,97
29.05
29.09
29.11
29.12
29.26
29.51
29.56
35.97
40,10
40.50

LONGITUDE
POSITIVE
EAST (DEG)
~“g0.62

- =Bg0.62
=80.61
-80.53
=80.33
=80.26
“B80.23
=30.21
-80.20
=80.08
=T79.85
=79.81
=73.12
“67.13
=66,.45




TAOLE 3F

ASTP (SA=210) LAULCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH wliDOW CLOSING
S=IB STAGE END CONDITIONS OF FLIGHT

FLIGHT TIwE QECO + 1+379 SECOMNDS 140447 (SFEC)
RADLIUS? 6431710, (m)

ALTITUDE : : 58572, (M)

SPACE FIXED VELOCITY: 2273,75 (M/S)
SPACE FIXED FLIGHT PATH ANGLE: £6enl12 (DEG)
SPACE FIXED FLIGHT AZINMUTHS £ : S 46,243 (UEG)
FARTH FIXED FLIGHT AZINMJUTH: 37.187 (DEG)
GEOCENTRIC DECLINATION: ‘ 28,044 (DEG)
SEOQUETIC LATITUDE: 29,107 (DEG)
LOUMGITUDE: (POSITIVE EAST) : -p0,211 (LEG)

SPACE FIxED FOSITION AND VELOCITY COMPONFNTS

XS 6430751, (1)
YS : 61616, ()
2s 92409. ()
B Sl 3 s s . (M/S)
s 309.59 (M/S)
2s = 2068.51 (M/9)

= - VEH{c;E ATTITUDES qu"Atjijqu RATES
PITCH ATTITUDE ANGLE -64,007 (DFG)

Yaw ATTITUDE ANGLE ‘ ' - 107 (DEG)
ROLL ATTITUDE ANGLE «003 (DEG)
PITCH RATE 2 +00u (DEG/S)
N R - e e (DEG/S)
ROLL RATE 000 (DEG/S)




B e I T e et T Lo

" TABLE &E =

"ASTP (SA=210) LAUNCH VEHICLE OPERATIOMAL FLIGHT TRAJrFCTORY

LAUNCH wINDOW CLOSING
S=1V3 STAGE ENU CONDITIONS OF FLIGHT

—-— — - —

FLIGHT TIME: GCS 583.£13

RADIUS: ks 6528140,
ALTITUDE 158843,
SPACE FIXED VELOCITY: gas T 7811.68
SPACE FIXED FLIGHT PATH ANGLE: 90,009
SPACE FIXED FLIGHT A7IMUTH: = it 53.758
EARTH FIXED FLIGHT AZIMUTH: 52,113
GEOCENTRIC DECLINATIONS : = 39,910
GEOLETIC LATITUDE: 40,099
LONGITUDE: (POSITIVE EAST) = T ehTs13)
INCLINATIONS 51,782
DESCENDING NODE ARGUWENT: EEmasaae e =
INERTIAL RANGE ANGLE: 17.447
WEIGHT: e 685:8,

 SPACE FIXED FOSITIUN AND VELOCITY COMPONENTS
XS 6231730, ()

Ys E : 264351, =
2s 1926863 . (1)
Xs T =2328.33 (M/5)
Ys 939,50 (M/S)

25 = ' R T(M/S)

VEHICLE ATTITUDE ANGLES

PITCH ATTITUDE ANGLE -100.19] (DFG)
AN NIOUWE MNEtE T - MY e
ROLL ATTITUDE ANGLE = -.255 (DEG)

OSCULATING CONIC PARAMETERS

* PERIGEE ACTITUDE — = 141,91 (K
* APOGEE ALTITUDE 150.34 (Ki?)
ECCENTRICITY = «00n6
SEMI=MAJOR AXIS 6524.29 (K )
"TRUE ANOMALY = : 194,27+ (D 6)
___PERIOD : & .81 (MIW)

- — o v— - e——

. REFEBENCED_TO EQUATORLAL RADIUS (6978.165 KM)

(SEC)
(M)
(M)

(M/S)

(DEG)
“(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(DEG)

(LBS)




TABLE &E (TONTYD)

ASTP (SA=210) LAUNCH VEHICLE OPERATIOMAL FLIGHT TRAJECTOR)y

LAUNCH WINDOW CLOSING :
S=1VH STAGE END CONDITIONS OF FLICHT

FLIGHT TIME: ORBIT INSERTION 593,813 - t8EC)
RADAUSS 6528178, (M)

ALT1TUDE ¢ , : 1589p9., (M)

SHACE FIXED VELOCITY: 7818.u6 (M/S)
SPACE FIXED FLIGHT PATH AMGLE: = 20,001 ~ (DEG)
JUACE FIXED FLIGHT AZIMUTH: 54,230 (DEG)
EARTH FIXEC FLIGHT AZIMUTH: : : 52.F14 (DEG)
GEOCENTRIC DECLINATION: 40,313 (DFG)
GLOVETIC LATITULE: 40,503 (DFG)
LUNGITUDE: (POSITIVE EAST) -H6,u47 (DEG)
IHCLINATIONS ; : = e : £1,780 (DFG)
DESCENDING NODE ARGUVENT S 154,802 (DEG)
INERTIAL RANGE ANGLE: =3 18,133 (DEG)
dLIGHT 68456, (LBS)

 SPACE FIXED POSITION AND VELOCITY COMPONENTS
XS 6207989, (1)

YS T 273740, ()
s 2000760, (1)
Xs - -2418.59 (M/S)
Ys 937.03 (M/5)

: . " desemniseaiaas . 7 e T

| : VEHICLE ATTITUDE ANGLES
PITCH ATTITUDE ANGLE =100.195 (D 6)

e — Y58 MIVITUDE ANSEES 344323302 % DN z
ROLL ATTITUDE AWGLE = =150 (UF 6)

OSCULATING CONIC PARAMETERS

SINEE RTIME T T mw

* APOGEE ALTITUDE 164,93 (K1)
ECCENTRICITY = = i

: SEVI=MAJOR AXIS =~ 6535.61 (Kkw)

TRUE ANOMALY 358.92¢ (DEG)

. . PEFIOD 87.64 MM}

o e s - - m— ——— — e s s

* REFERENCFD TO COUATORIAL RADIUS (6378.165 KM)




TABLL St
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGKT TRuJELTORY
LAUNCH WINDUW (LOUSING
S=lg STAGe tLlenT DATA

FLIGHT MASS T THRUST T DrAG LONGTTUDTNAL DV amiC AsH.Te NaCH ~  PITCHA aANGLE
TIKE (ToTalk) !  ACCELERATIUN PRESSURE nO, OF ATTACK
(SEC) (KG) (N (N (M/SEC2) (n/M2) (Ko=M/M2=RAD) i (oke!

1) =17+20 594950, Ce Oe «000 ne Qe «00 «000

2) 00 588p4ee 71252697 715 12+354 R . Qe « 01 «000
5+00 573697+ 7428046 3362 122963 BRI T N <04 SFY L Esi
10+0CC 5592430 7470848 . 12984 13370 575 2869 oY 3eage
i5+00 544737 7526089 29345 13783 14998 1667 *l5 s3g3

_20°00 530193 1575584, 51462. 140219 28220 60024+ 021 ~2v686
25+00 515622 7627089, 745440 140669 47520 164792+ 020 -l1e492
3p+00 501035 7684378, 161840 150153 729g¢ 3766440 *35 ~1+231
35+00 4864330 77472220 132706 15671 TR || T T T EEI TS
40+00 471823« 7816383, 167592¢ 160226 14105+ 14929257+ 54 =+500
4500 457190 7915685, 21621860 joeCl 18207 24702460 w65 - 160
Spe+0Q 442548+ 79668230 207%66 17+408 225540 4Uz645060 077 2051
55«00 4279uB 832169, 494310« 17625 267649 YR LI 92 N EL

3) 5773 419919 8p61516. 6650068 17+615 287540 7754417+ 1+00 *050
65400 398598+ 8154263, 7378571, 184612 3281« 12901312 1+25 030
- 70+00 383903 8216150 6449117+ 19727 346340 17439875« 1e47 *022
&) 732 374456 8249025 586354 20466 35039 20793047 163 048
8p+00 354529+ 6307314, 464077 220124 326540 28705600+ 2.00 =e175
85.00 339855 8338990 377211 23427 260854 34745060 2+25 .1 99
9p0+00 325275+ 8350279 2922660 249+80% 230970 404810689 2452 L
95+00 310703 $348830» 218371 264233 168475, 45753777« Vo ERRERE. . | A
100+00 2961460 B358917 159692 274723 14450 50456601 ¢ 3el1 ~ej32
105+0¢ 281610 83596854, 1149135 PAZPLY 10965 54535395« Je 4 -e278
1lg+00 267162 83471740 759140 30968 8076 57948666 3477 =759
11500 252621+ 8332413, 39642, 324829 5829+ 6p7318368, 4213 =1e157
120+00 238174 8311724 12803 34040 41340 62958956 450 ~leoB06
125+00 223765 8284890 =2951 37.04%2 2501+ S7168YYs WO T2ésY
8) 129+00 212276 8261614, ~i0034+« 384972 2175+ 6583999« 525 -2+89)
4) 13307 200631+ 8226902 =18g77. 41.098 16940 66770427 571 =2+076
7) 13607 192074+ 8185750 =-266240 420757 1333 67340776 el -1+210
&) 13947 186324+ 2870952+ =2563%« 15546 Foue 678580330 6eh4) =329
9) 140+57 i8575q0° 157343, -2328%. 973 854 67992790+ Geliy ~sp58
o) 19077  1GS&%ér 168337, =Z282» T+030 B35 TTeBUI5466 T oS T WspIl
11) 140+85 185631+ 159696, =~22650+ 982 827 68024276+ e85 o0’
1) GUIDANCE REFERENCE mELEASH; %3
2) FIRST MOTIVwi a
S0 RN BNEY T T g g;gz I A S R 3 i
4) MAXIMUM DYNAMIC PRESSURE;
[ " 8) TILT ARREST: ' = &
6) LSAi INITIATE TIME BASE Two:
7) 1EC0; g-;
8) OECU; INITIATE TIME BASE Inkeks
9) INITIATE ULLAGE BURN: A i T A st T R R O
10) SEPARATION SIeNAL; Ea

11) S=Ilb/5=1Ve FHYSICAL SEPARATION,




TABLE 5E

tCunt L)

LAUNCH WINDUW CLOUSING
S=lp STAGE rlionl yaTA

ASTP (SA=210) LAUNCH VEMICLE OFERATIONAL FuLiGnT THaueCTURY

VELOCITY vecTuR (UNPONENTS ===

: 4) MAXIMUM DYNAMIC PRESSURE:
j 5) TILT ARREST:
| ) LSAT INITIATE Tine BASE Twus
7) leco;

... ®) VECO: INITIAIE TINE oASE THKEE
; 9) INITIATE ULLAGE BURNG
10, SEPANATION SiGNAL;
11, S.1B/5-1VE FPHRYSICAL SEPARATION,

FLIGHT m=e== SPACE FIAEQD ===== === SPACE FLAED PUSITION ahp
_XINe  RADIUS . VELOCITY _ PATH ANGLE A Y . vx sl 7
(SEC) (") (Mm/s) ({DEG) (M) (n) ") (nss) (n/s)
1) =17.20 6373379, 408457 90000 6373353 10913 =-14274. 1Y 32457
! 2) .« 63733794 40857 90{%99_____42913§ﬁ21_- B o o R | . b __Rees 324+42
5.00 6373414, 4n8.75 874954 63733824 16116+ ~8762e l49°g1 3Z%+3p
10+00 6373526, 409055 BGe593 63734930 19737+ =7520¢ 3pe70 324013
1500 6373732+ 41140 tze9e5 6373693 21356¢ 0277 4Y+55 323+98
20.00 6374035 415042 bee103 6373992+ 229768+ “S0a]e 7geyd 324905
25.00 6374449, 422425 77+«065 0374401« 24596+ =377 Yiewe 323495
30.00 6374984, 432445 73+916 6374930 262170 “2964¢  1loes8 = 323e72
35.00 6375651 446474 704758 0375590 27635+ =1154¢ 14587 323489
40400 6376460, 465469 674668 6376392+ 294530 2360 175¢29 323+55
45.C00 6377424 489463 64¢8]13 6377346 31071 i7p7. 20671 32352
s0+00 6378547, Slees] 620222 6376462 326068 32020 239497 32347
55400 6379842, 553426 60079 6379748 34305¢ 49660 273495 323034
3) 57473 6380621 573.73 59170 63805210 3589 5962+ 2%1+50 3z3e23
65400 6382929, 635411 574492 63828120 37537+ bBY]e 33683 322497
70 +00 6384721 6864n0 56e769 638459 39151 101520 37333 322079
) 7341 6385967 722480 56+480 6385828, 401890 1273590 39631 322467
B0+00 6368847, Blyesy S6+312 6388685, 42377 10407 4496044 32242
85.00 6,91195. 866463 56529 6391013 439860 19647 48473 32149
9000  659374g+ 970+34 560947 6393535, 4559 » 23194 524924 320°50
95.00 6396490 1062+85 57+506 63962586, 47191 27173«  ©5é5epc 31997
100+00 6399451 116%.42 58+200 6399187, 487860 31627 60654 3185g
105+C0 6402628 1278427 58+985 6402325+ 503760 306550 648252 317458
110+C0 6406023, 1395478 59860 6405673 51962 4Zlsbe 690460 316+5)
11500 64096374 152672 6p+809 6409231+ 5354 48335 732421 315442
il 12000  6413470e  1668.77 61+810 6412995, 55116¢ 5|76 773025 314037
125+00 6417520 1822469 62+858 6416562+ 56665 6<8gBe 81309 31304
5) 12%9+00 6420%14. 1955.00 63+721 6420277« 57935+ 69479 844405 31211
6) 133.07 6424507« 2098455 64576 6423774« 59203+ 7ob35e b75e60 3lirlg
7) 136407 6427253+ 2240956 65¢+120 04264940 60135+ 82646« o159 310°33
8) 13947 6430427 227482 6ebe737 6429513 61189 89557 90314 30974
MRG0 % 5 L 6431452 2279457 654955 0430502+ 61530 Givsze 694041 30962
10) 14077 6431637, 2273+99 659996 643068 . 61592 922450 69,987 5098
11) 140485 6431710 2273475 662012 6430751+ 6lol6e F<HQT e 89,085 309+59
1y GUIDANCE REFERENCE RELEASE;
2) FIRSI mOTiUL; it il st Be it |
3, MACH ONE;

vé
(thss)

<48415
248435
48482
24Be45
248086
25022
e5%022
26107

G 1 T

28540
3p3e64
327+03
355065
37347
Qi’oii
47683
531029
996+ 4
0694+ 8
751 +01
T BRI 63

Fyles?

105107

117094

1392+02

1945901

T 16g0ev2

173556
18858
199434
£0649+5%
‘o.UOI'

406085 -

206805)




TABLE SE (CunT'O)
ASTP (SA=Z210) LAUNCH VeHICLE OPERATIONAL FLIGWT TRRJECTORY
LAUNCH WINDUW (LOSING
S=lg STAGE FLiGiHT UATA

TRy we=e= EARTR FIXED =====" 7 i === EARTH FIZEU P SITIyy aND VELQUITY ECT R CQRpONENTS ===
TIME FOSITION VeLOCITY FaTh ANGLE ® Y . v vY v
(SeC) (M) (N/S) (DeG) (nl (M) m) tnssi (n/S) (h/s)
1y =17+2¢ 9L «00 NZA 90 o Qe *00 =+00 =+00
bl 4 g +00 90 +00 _ N/A O A 5.0 U *00 =00 ~ =00
5.00 125, 1459 +482 JEZSe T e iR thegY | Teag¥ Y1)
19+C0 239 3pe47 *563 239 b ol g 31047 =esd =05
19«00 4430 5«39 595 443 -3 -0 Spe3? .41 L)
20+00 747, 7142 10399 747+ -5 3 71+40 ~e36 1+51
25400 1161w Fueb9 342 161 =7 19 F4e54 .9 540
i 30+00 1697 120+45 5912 1696+ “j10e ) 11984 78 12410
3500 2367 148495 Be695 gl 7 P - G SRR T | e e ———
4000 3185, 18n+53 11666 3172 =20+ 289, 176e88 “1e11 36407
45.00 4167 215+45 149734 T 4135 =25 T Sl4e 208+48 -je2h 55432
bl 5000 5327 254400 17839 5260+ =32 240 29196 -1e39 77+28
55«00 6683 2958471 21356 6556 -39 1496 27649 =163 10566
3) 57443 75100 31909 224557 73360 -44e 100 2949028 “je?9 143034
65.00 1C016e 385457 27+72¢g 9645 T =59 T 20%e | 3Wieed o o R ¢ g
; 70+00 12025, 438.86 3le06) 114490 =70+ 3706 376032 =244 225+78
1 41 73e21 43457, 47684 332167 12687 =78 4486 399066 -2+60 26024
Lo 80.00 16884, 567422 37483 15570+ =57 6929 45053 -3s11 3494460
85.00 19804, 643012 40506 1791%. =115 8430 489037 =3.84 417425
90+00 23103 12739 430316 2040060 =136 16717 52Ye52 =480 4Yse88
95.00 26623, 82pe27 45.89 T 23217 T =183 13932 S71e02  =8+786 — Se0es
10000 31010« $21.98 484277 26178« =194 16622 61330 =6eb] 688432
105420 357c6e. 1032+76 50487 29353 =226 23340 65635 =735 79734
30600,  %0%63s 115304 52568 327420 =267 24613 699037 -8e16 Fi6e68
11500 468254 1283.56 S4e04y 36347, =310 29519 74245 -8+9] 1049722
Y e 53346, 1425.05 56e414 40164 =356 35107 784446 ~9453 1189465
125+00 60582 1578431 584208 441500 T =4p5e 41935, 625484 fd | T T (NERNENENSS b . o 0 b SHEE
5) 12900 669264 171903 59459} 4755% 447 47085+ 858+04 *1070 1479415
6) 133.07 73921 1853402 60705 511160 -49y. 53397 89107 1108 1624468
7) 136407 79454 1964478 61748 53829 =525 584939 918013 "11+36 173703
8) 13947 86032« 202799 624555 56960 ~564+ 64475 Y2063 *11+45 180695
s g e sy 68193 202746 620799 57968« 577 66464 912033 =11+43 181066
10) 14077 = 885864 202678 62843 EE3SIe TEETSs. . S Eee | Tigead 1142 1810+8)
11) 140485 - 88741 2026452 62486 58222+ =580 66967, 90751 1142 1810087
1) GUIDANCE REFERENCE RELEASE;
Bl ~2) FIRST MOTION; ik
J) maln UnE;
§) MAXIMUM DYNAMIC PRESSURE;
S) TILT ARREST: o
&) LSA; INITIATE TiMe BASE Twou;
7) lecos
8) OECO: INITIATE TINME BASE THREE?S
9) INITIATE ULLAGE BURNG — Al U A LR
10) SEPARATION SIGNAL: {Ha L
11) S«1B8/S=1VE PrYSICAL SEPARATION.




! TABLE SE (Copnitu)
ASTP (SA=Z210) LAUNCH VEHICLE OPERATIUNAL FLIGAT TRAJELTOKRY
LAUKCH WINDUW (LUSING
Selp STAGE FLIGHT GATA

FLIGHT ALTITUDE RANGE RELATIVE VELYCITY VECTuk AZINUTH  LuwelTule  eeoceTnic GeQuETIL
TINE VELUCITY SPace FIXEpD EARTH FlAgy (PUSe &aST) veCiLingTive  LaTiluwe
(Sec) (KM (Kh) ("/3) (pee) (L6 (WEG) (bee) (wee)
1) =17+2¢ +090 *gac *00 9oe00C N/A "bgeby] 284460 280627
it S 1 _*00 i A RRE <" Ny 7L SR 9ge00Cc N/A . L. ¢ 28.ub6 28e627
5+00 °125 0ol 1470 89,986 N/A “Bgebsy T 28.466 2084627
10+Co 0239 sac! 3]1+5¢ 67971 N/a ~8gebg] 20.460 20e627
15+00 *443 *004 Sp4e BYe735 N/A ~8Qebg) 284686 284027
Ll i 20+00 g i ARG ~.s007 Tie4e 89¢772 21191 *80e6¢}) 204460 2000627
2500 i*10) nzd Y4057 890323 3ge607 ~bgeby] 28e4066 20e020
Lt _30.00 12696 Y. Y 12021 __BBe562 320831 2~ =8pes2) 2844806 28620
3500 2¢363 w152 148+6) 87472 34%27% "oQ0eb4D 204467 2060628
4000 3172 0297 leg+09 86.029 35+ 84 80619 264468 28+630
45.00 40135 e524 214095 840238 35736 ~8ge68 28+470 2800631
i ; O e e 253956 824125 36.077 L Tenet)é 28472 284634
55+00 64554 1310 295448 79710 360273 =80e6)3 28.475 2640637
L R e 72336 R P L 319204 76+30°9 360346 “6je601 ____1:.«.70 2680639
65+00 Feb46 2e716 386428 7443869 364524 ~80+605 28,486 28+647
70+00 11441 3e726 440+53 71539 36e631 ~8pe5Y8 284493 20+654
4) 7324 1206688 4esp7 47956 6946688 3beb92 ~epe5Y4 28.498 262660
» 6p+00 15574 beS4Y 57080 650829 36776 ~8Qe5081 284513 268+675
& 8500 17+925 Be448 | 64704 63106 364784 ~80+570 20.527 284689
il L ki YReQD | 200478 tge7g¥ | 133e5Y 6psbos 360778 ~8Qe556 20543 284705
95+00 234232 13e437 82820 584254 T 36786 SBge539Y 28,563 —28%7325
100+00 26+20¢ 16614 93154 56173 364813 ~80e519 28.586 28e748
10500 29385 200306 104332 54315 364852 =8Q+497 2%e512 280774
11000 324790 28e563 1163487 520651 364889 ~80e47] abes43 284805
11500 36e415 294435 1297424 51168 364931 T =8Qe441 28.478 28840
Jikl i il 120+00 40+260 34979 1494257 494852 364981 *8Qe407 28.718 28880
125+00 444325 410254 1599.89 48e677 MR & 0 i “Bgedet T e ed | 2BeYER
5) 129+00 474732 H4e.844 173187 474832 37.068 *80e333 28.803 284966
&) 13307 51338 53.p88 1675043 47.055 37313 ~8ge295 28.848 29011
7) 136+07 54096 58.n71 198742 464524 37146 ~8ge2064 28.883 27046
R} 139+47 57e2064 64+530 205G +68 460251 374178 “8ge227 28.926 2%+089
il OSRNG0 . . AONREIEIEIERE LY V. 654995 - 2050437 400242 37+186 =6ge215 28+940 29103
g} 1490+77 580499 60352  2049e65 NB 77 & o TS *“8ge212 25943 29108
1) 14De85 580572 664493 2049429 400243 374187 ~8pe211 28944 2%«107

1) GUIVANCe REFERENCE KELEASE:

2) FIRST MoV IOn: i il

3) mACH CMES i

4) MAXIMUM UYNAMIC PRESSURE;

8) TILYT ARREST; i

6) LSAY INITIATE TIME BASE Two:

7) 1ECO;

8) OECU] INITIATE TIME BASE THRERS

9) INITIATE UL_LAGE BURNG
10) SEPARATIUN SIGNAL:
b1) S=lb/S<1VE PHYSICAL SEFARATION.




TABLE SE (CunT'0D)
ASTP (SA=210) LAUNCH VEMICLE OPERATIONAL FLIGWT TRAJECTORY
LAUNCH WINDUW CLOSING
Selpo STAGE FLlIenT UATA

Satb FLIGHY VERICLE a7TITUDE ANGLE VERTCLEE ATTITUDE gATE 7 VEWICLE ATT1ITUDE ERRQR
=< TIME PEYCH ' e ROLL N G- YAk ROLL PiTgn YAw ROLL
qgis {SEC) {DEG) (DEG) (DEG) (DEG/S) (DEG/S) (pt&/s) fvee! (be6) (pEG)
gg 1) =17.20 «0Co «000 -52.600 -s002 «003 *0p2 «000 000 +000
2) sQ0 -+038 «C50 ~52e566 -2002 *003 *0g2 -sp38 +050 034
o 500 =019 -aC13 =52+60] =+001 +001 TE =+0p! *s023 =001
S 1000 -.013 ~e019 =52+60) *002 =+000 *000 *00’ =ep<2 =+00!
[ 15«00 =eb62 -+005 ~4Be497 =+201 *00% 1*001 ©130 «1%0 897
= 20+00 j =14997 027 -43¢529 =329 «000 1°083 v1466 1% 929
H 2500 -3,852 o030  =38453; | =e4pé -e001l 1*000 v24% v156 %3
30+00 ~6+08) -a014 =33529 =48] *002 1*000 299 v 18 e 929
35000 ~Bebl6 -« G03 -28.528 =-s53) +000 1°000C «371 1vE s V28
40+00 =11375 -00% =23+529 =570 -e003 1*000 o457 194 -e929
45400 =144303 -e022 -18453; =599 -e004 *799 «524 « 153 -e931
5C+00 =17435 -oCH7 =13+534 =eb86 =e007 1*000 sopli 097 -e¥35
55+.00 -20+8%8 -eG77 -Be535 -e 699 -epn5 1°0C0 +596 gl2 =.%35
3) 5773 =22.818 -s079 =-5.802 =703 005 1+000 o597 =+02) =-e935
65+00 =27.964 ~+082 +059 =712 TTeP03 T =e022 veg3 =087 ~+058
i i 7000 =31.493 -+085 =+00C0 =r0698 =+003 -*000 *596 =+085 =+001
4)  7se21 =33e722 -s078 =001 ~e689 *003 -+000 589 =~+078 =+001
it 80«00 -38.272 -+085 004 -.632 014 *001l «5239 ~+085 «003
i 85.00 =41e288 -«000 *004 =591 004 =00l ebpé =+000 «00%
90+00 -44,104 «058 +001 -+510 «00® -+0Q2 *5)8 «058 «001
95.00 ~46.682 «065 -+002 =e513 =+005 “000 LT 065 =s001
E 100+00 494216 «025 =+000 =+504 =+007 *0ol sHy +025 =+000
1 1g5+00 -51e572 -e029 «001 =e512 -sp20C *gol o58l -sul9 T w001
E 11000 =54.106 -e0B8 «005 =e504 -s008 *001! «528 =088 +005
115+00 -564601] -« 108 007 | me494 00} *000 «5p4 -«l108 «006
- hillt 12C+00 -59.057 -e (97 «007 -e 489 *002 -*000 «5)3 -e0%7 2007
] i 12500 T =blebig -s 164 007 o473 012 -+000 o521 LY SRR e
i 51 129+00 -63.529 -s160 007 e 484 003 =+000 «470 =el60 +006
F 6) 133.07 =644055 T =elb4 +00s : +030 -+00% -*002 -+0586 =+154 +005
1 7) 136.07 =64.049 -e170 +003 001 =002 =-*001 =050 =+170 +003
A 5) 13947 ~644015 -e087 «001 «0l0 +005 -+001 -e016 -s087 «001
» 91 14C+57 -64.008 -s0%6 «001 004 -e022 *000 -+00Y =+0% «001
100 14077 =64.007 = 7 N ) 004 =027 000 G SRR . e | e
11) 14C.85 =64.007 -s103 *001 004 =+02°7 *000 =+0p8 -+103 «001

: 1) GUIDANCE REFERENCE RELEASE;
f 2) FIKST MOTION;
3) maln ONET
4) MAAIMUM DYNAMIC PRESSURE;
| 5) TILT ARREST:
| 6) LSAI INITIATE TIME BASE Two:

7) 1ECO;
8) OECO; INIVIATE TIM- 8ASE THREE:

) INITIATE ULLAGE BURN;
10) SEFPARATION SIGNALS
11) Sel/S=1vB PHYSICAL SEPAKATION,

S —



TAbLE ok

ASTP (SA=Z10) LAUNCH VEHICLE OFERATIONAL FLiGnT TRAGECTORY

LAUNCH WINDOW CLOSING
S=1Ve STAGE rlLienl waTA

FLIGHT Mass THRUST UrAG  LONGITuDINAL wyNgFIC INeRTTAL 7 pITCR ATy, PITCH aNebs i
Timg sl ATOTAL) ACCELERATION  PRESSURE  RANGE ANGLE COMMAND OF AlTack
(5EC) (KG) (N) (N (M/52) (N/M2) (Dke) (bee) (peel
1) 14ce85 139653« 4p499. 3764, 0263 827, 14053 634999 007
Bl 2) 142037 139621 40337, 3265, o266 709 1076 630959 v 347
3) 145457 139397« 735425 2803 5.259 G PSR B G i - T RO T LSRN oo
4) 1484587 138753« 934345, 1758 6722 340 1e19) 630999 2+251
5) 15477 137783+ 1024475, 1116 7e428 FATE) 1edt7 630997 2+904
iéC+00 135898 1034592, 546 7.60% Fie 1+4%01 634999 4e474
6) 165435 134568 1032549, Jléee Teb7}) Gbe 1502 63999 " 5e805
Vi 170+00 133415 1034917, 1960 7756 i e L .. 630999 6585
71 17147 133049 10354991 165, 7.782 240 1020 =S T S ————" ) Y e et o]
6) 175.p00 128020+ 1036335, 111 8.094 14« 10689 ~63+999 7e636 1
led.gc 126774 Ica728c. 87 Be1b2 7 Loty -5be99Y llvoe7 i
19C.00 1242868 1036754, 460 Be341 F 1992 =5547;8 ib*vg7
200.00 121796 1035066, 16 B.4%8 1 2+401 560874 190229
21C+00 119331 1034358, 7e 8e67C O _ 2eMle =57+794 19+624
220.00 1168254 1037443, 3. 8.880 0« Zeb38 ~58+9g7 2Qv267
23000 114333 1035546, 2. 9.057 O« 24805 -60*254 2Q* 349
2400 111847 1035230 1o Fe256 O 3e.loe =6le251 2g9+700
i 25000 109363 1034881 . ie Fe463 ue 3434 ~62¢321 Zge954
5 260400 106679 1037645, O« $.709 O 3e588 ~63e436 21+0%%
_270+00 104388+ 1038526, 0. Fe949 O+ 3e843 ~644740 2g+Y8e
28C+00 101897 roaslle. O« 10168 O« 41006 ~654936 2g+921 Ty
29G+00 99411+ 1c36101« O« 10422 O« 4.376 66094 21+08)
3gCe«00 6725 1036088, O 10+6%0 O 44054 ~68e031 2107
310.00 4440 1036058, O« 10.%970 e 4.%4g ~69e186 20943
320+00 91955 1036020+ 0 11267 O S5e235 -70+338 Zg+743
LN 330.0C 89471+ 1635957, [ 11.579 Qe Se539 -7le487 £0*504
340.00 86587, 1035853, Ce 11.90Y 0 . i =72+63Y T T
350.00 84503 1035824, O« 12.258 Ce bel74 73793 19846
36Cs00 82015 1035750 O« 124626 ) 64506 “784937 19+510
370+00 79536 1035633, O 13.021 C» ERLAT 764092 19+1869%
selego 77 530 1035502 Qe 13439 O 7+401 77286 18822
3¥Cep0 74570« 1035393 O« 13.865 O« 7e5085 =78es428 182345
40C.c0 72088, 10352686, | TSRS Y % T % Rl i | TBRmO o -79+8p% I7+635 i
41Cs00 69597 1639200 Ce 149.932 Oe Bedln 50879 17+204
4z2Ce00 67107+ 1036714+ O« 15449 O 8.720 ~82+080 le*svs
430.00 64621 1036641 O« 16.042 Qe Fel¥) 83197 lesgis

1) SeibsS-ivE PHYSICAL T T e e e e ks
2) J=2 ENGINE START COMMAND:
3) s =2 ThgUST LEVELS
4) TENMINATE ULLAGL BURNS

5) JETTISON ULLAGE RUCKETS:

&) DYWAMIC PRLSSURE = | PSF§
7) LES JETTISON;

I16n INITIATIONG

6)




; ____ TABLE 6E
ASTP (SA=Z10) LAUNCH VENICLE OPE

NT'D)

ﬂ.};sn.L FLIGWT TRAJE(TORY
LAUNCH WINUOUN CLOSING
Selvp STAGE FLienT LaTA

FLIGHT mASS THRUST DRAG  LonGITUDTNAL DinanlicC I ERTIAL B ITCH ATy, ~ PITCH ANGEE
i CNSRADENE R, 1L L, S Ak (TOTaAL) ACCELERATION  PRESSUKE  KAWGE ANGLc CUMmANL UF aTTack
(SEC) (KG) (N) (N) (MsS2) (N/M2) (oee) (0e6) (pEe)
440+00 62135 1536573 (L 16682 o 9568 544383 I15+46]
450 +00 59650+ 4035595, Qo 17361 O 10+00¢ ~85+57¢ 14901
460+00 57166 1035502+ 0 184114 O« 10464 -Bb6e772 190314
5) 46700 S5L04 E70924 [ 15979 ue 1Gebe7 =glebsb 13ve%5
47001 54777 678292 O 16034 O 10935 -87+928 13637
2 480+2C 52682 674810+ 0 164605 o 11e42g -85+088 13+0%1
450+p0 Speg4- 874311« O« 17277 D 11«%2g -50+273 l2°442
500+00 48525+ B74399 0 164019 0 124435 ~91e456 11605
510+00 46447 874386, 0» 18.825 USSR 75, ¢ S (T 5 g 10+961 i o
i 520+00 44369 B74345. 0 19706 O 13512 ~94+086 1g*19%
53«00 42291 674300 O« 204673 0 149070 -550227 §eé00
54000 40213 B74175. O« 214739 O« 149058 ~96+399 yeLLS
550+00 38135 873955, 0 224917 O 15459 =97s6p6 Be348
560+00 36057 B73673. O 244230 0 15889 -98e818 70604
57C.c0 33979, 873214, O 25.696 0 164523 -~100+382 64370
il 580+00 31902 872571 (2] 274351 0 17«188 -1g0e170 7+021
1C) 583481 EIRS R 872236 O 28.036 0 1744947 =1G0+170 70195
11) 584.01 31094 610577, 0 19.636 O 17461 =100+170 7204
i 12) S8%.61 31u58+. 24713, O« 796 0. 17202 =100+170 7ein2
s 13) 593481 31051+« O« 4 ~.000 O« 186033 =160+ 19Y 7877
9) EMhR SHIFT 10 4,8;31: i
E 10) GUIDANCE CUTOFF SIGNAL:
11) INITIATE TIME BASE FOUR;
12) BEeIN LOX wPV i
13) ORBIT INSERTIONS T




TABLE 6E (CUNT'D)
ASTP (SA=21p0) LAUNCH VEHICLE OPERATIONAL FLIGWT TRavec(ToONRY
LAUNCH WINDOUB CLOSING RS
Se=lvo STAGE rLIGNT LATA

o FLient SHass BPALE FIIRY wamew === SpACE FTXAED PysSTilgn AND veELQCITY VECTOR COMPONENTS ===
el RN WABRME  WEABCEEY.  PATN aheLy X Y ¢ ox oY ve
(SEC) (M (M/s) (LEG) (M) (LD (M (nss! RLUYAY (m/s)
1) 140485 6431713+ 2273+78  e&epl2 - 6830754 616160 92415 89185 309459 206845) ki
2) 142017 64329264 2268493 66*280 6431524+ 62025° 951470 879427 309447 2068+6)
3) 14557 6435980 226126 66+567 6434855, “83g77° 102183+ — S48 97 T i L 43 S
4) l~.'57 .~386°" 226..0‘. 07‘5'0] °~J7J7SO ©4002°* ‘SUQ‘S. B20e35 sGeele ‘a.‘.7s
5) 182477 64492195 2282478 6Be329 6440797 652950 1172530 Bol1+54 307+47 4115420
160+Co 6448150 2311046 69+65) 6446430 67515 1327210 756025 306444 2162964
é) lbs..;ls 6452375 23344306 e 7006ﬂ2 6450385 69153 14439 7‘)002 30564 &l’.'ll
170+00 8455921 4 23564474 71407 6453682+ 70572 15468pe 694459 304+ %% 222930 i
7y 17147 6457016 2361044 719657 6454695 71019 157%egs 88526 W IRy T
8) 17500 6459611« 2378478 T2+248 6457077 72095+ 165911 6641 304+15 2263489
180+00 6463175, 24p4+pe 730049 6460322 73613 177390 63468 303%23 2c9886
190«C0 6HETTT7Y 24958449 The3es 04664130 7663‘. 2°°.~°. 584092 30149 23463
20000 6476406 2508401 754583 6472022 79045 2296180 536078 aco27 ¢431*42
210.00 6482465, 2564482 76749 6477147 82644 249274+ 480033 299465 250001
220+00 6488169 2625412 T7+887 481788, 85640 279625 T q3Veas  2¥Vs78 T 257058
230+00 6493515 2689418 78915 6485943 BB64] e 300693 390099 300463 2683057 it
240.00 6498511 2756463 T 79923 c4656p6. 91055 3275g3. 341+50 36215 2718465
25000 6503164, 2827.50 bpe876 6452773 Y4687 355073+ 29172 30434 279589
260400 6507481 2901488 81776 6495439 97744+ 383428+ 2491948 30719 875445
» 270+00 6511465, 298g«15 820645 e4576Q1 igpeaze 412592 19072 31072 295776
290+C0 6518481 314760 84+181 6500381 107133 473454 Bee7e 31979 313011 Bl
3p0+00 6521519, 323607 B4+883 6500965 110358 505203 33+85 325438 322014
310+00 6524258, 332963 854537 6501056+ 113643 537887 “19e88 331009 331301
320.00 65267p4 3426044 Bbe146 6500585, 116994« 571473+ ~T4e54 338478 340884
330.00 é528847, 3527420 864711 6499562+ 120421 6geCs4 e “13g%21 34608, 25g7e77
340+00 6530756, 3632418 87+232 e4YTYTTe 12392V eal6Nps = 8896 355s3p  degYevz
3s50.«C0 6532379, 37430306 87712 649589, 127529 6782640 244490 364085 371546
360+C0 6533747, 3654496 68e152 6493075 131229 715961 -30%%,8 3753, 3824987
370+Ce 653487 3973412 BB8e55) 64897320 135039 7547680 ~364+80 38607, 3937039 -
38000 6535761 4CY6en3 86911 6485775 138%67 ¢« 7947220 420089 399409 4554933
3%0.00 6536431 4223093 89+234 646118%. 1493024 835864 49060 41253 4375+g1
T wpoe0Q 65366954 4357 ep8 T B89+520 T 6478987 T 147221 878237 T =b5Begt w2707 43g02"
41000 6537167 4496425 89770 6470064 151569 921868 -623%46 wazeby 443073
420+00 653726] 464 34 89+988 646548) ¢ 156p62¢ 9608690 693915 459+85 4669
430.00 6537193, 47924 90171 64561920 160771 1013229 765053 478e2g 47gee72 L

1), Sa18/5-1Ve PnYSICAL SEPARATVION;:

2) J=2 ENGINE START COMMAND:

3) 90% J=2 ThRUST LEVEL:

4, TERMINATE ULLAGE BUKN;

5) JETTISON ULLAGE ROUCKETS:S e

6) LYNAMIC PRESSURE = 1 PSF;
] “¥) LES VETTISON; i

8) IgM INITIATIUNG




i TABLE 6E (Cupnl'D)
ASTP (SA=Z10) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAVECTONY
LAUNCH ®INDUN CLOSING
Selvpg STAGE rLieinT uaTa
FLIGhT wea== SFACE FLALD ===== Te=a SPACE FLIAED PUSTTION ANV VELQGCITY VECTUR COMPORENTS === e
TiMe KADIUS VELOCITY PATH ANGLE A Y s Ux LY vi
(SEC) (M (M/s) (DEG) imn (1.} (m) (nss) n/s) (n/s)
44000 6536982, 495507 T 9ge3) 9 64498373 16565, 1061pz3e ~8374,5 4%6+gg §852+92
L 450+00 6536649, 511472 Yo 434 6439398, 179736« 11103g6e 916014 519432 500513
460eC0 6536215, 5286.95 50+517 TTe429Bdpe 176043 161148 S9YB.9z 84229 516395
91 46900 65357560 5445.67 Yoe573 6420544 1b1p22° 1200267 =107¢u*50 563099 23g%+53 -
47000 6535701« S481e3p Fp+584 04194965, 181587 1213604 -167%+, ¢ sbee)2 932346}
480.00 6535090 5620+8) 9p+675 6408245, 187358 1267553 =1166+,0 58c+43 2466+94
490+00 6534384, 5786488 90739 63961360 193360 1322%0) 0 -1250031 61209 5615+6)
50000 6533605, 5960435 90775 6383108 199605 13798860 =134%+85 63728 2770+40
g piinont SR At o TN 6369126+  206111° 1 9383Yzs =) 447e33 ee4ez; Y380
520+00 6531932, 633207 077} 6354146 2128%6¢ 149965460 ~154%+46 6%3%00 61g0°33
53000 6531088, 653173 o729 6336123, 219%eg. 1560425 165653 724902, 6278064 | Wtk
540400 6530285, 674456 Ypeb57 632101C 2273880 1624199%e 176733 7157+8, 6481949 .
550400 6529555 6962469 90+556 63047568 235145 1687687 =18849+00 79440, 6655477 i
560.C0 6528945, 7196.3) Ype426 6283310 243278 1757260 -2006+73 833+04 6860446 |
570+00 6528482, 7444418 0297 6262585, 251819 8269353 =z137e48 — VRIS (
58000 05282106 77p7e12 Yeelgs 62490509 260803 189830 2272489 Teiedy 73p5+55 |
10) 58348] 6528180+ TB11e68 Yor0GY 6231730+ 26435) ¢ 19268630 2328433 3959 739720 ’
11) 584.01 6528180, JBles52 o004 6231264 464539 1928343 =233)eg3 Y909 I8gie77 i—_
. 12) S84e0] 6528180+ 78168413 90+003 6229864 265103 1932764+ -2336+50 Y40+49; Tegie2"
4 13) 593.8) 6528176 781846 90+001 ._zgl’l?. 273740 2000760+ 241659 Y37+03 7375668

9) EMR SHIFT T0 4,631
10) GUIDANCE CUTOFF SIGMNaL:

11) INITIATE TIME BASE FOUR: —
Ll 12) BEGIin LOX NPy |
13) ORBIT INSERTION. |
|
|
SERFTRINIEST N TINSINan o—-te | - U — - e —vast | ——————— e — 4 SV —— S— - S — i
{ S8 s
22 |
!
= i
g MERIRL A el fol -y bt Lo L
< |

I




TABLE 6E (ConT'D)

LAUNCH WINDOW® (LUSING

S=Ive STAGE FLIGNT UATA

ASTP (SA=210) LAUNCH VEWICLE OFERATIONAL FLiGnT TRAJECTORY

“Ohe !t

FLIGNT wocwe EARTH FIApD cevaw me=e EARTH FIXg, Pb5lviakﬁkhp-V£IDk; ¥ L2 TOK (O
TiNg POSITIiON VELOCITY PATH ANGLE A Y i LX v

(SEC) (1.0 iMsS) (PEG) (M) (M) tm) tn/s) tn/5,

1) 140+65 88747, 262652 62+65, 58225 =586n 66975, LA RS “i1iv82

gl I 913368, 2821+07 63e)54 59419 =595 6930l 67725 ~11e38
3) 145457 97982+ 2011988 63+9] “e2917e =633 75527 b67+84 1143

4) 148457 103847, 201759 645068 64989 bbb Bp795. b47e52 "1l

5) 15277 112101 203p+07 650475 68494 =76 bB745. 82157 “1ievs

160.CC 126457, 2057.21 67001 74277+ -804 10234« 777e8% “1lsed

6) 165435 137205 2078434 68+0%8 76354 ~debe 1120290 745+80 “1ie77

it 170 196629, 209764 69+027 817560 922 121717« 716031 “1ive?
70 17147 199622+ 210396 69+316 82804+ “F3%s 1248375 ToYeue “lised

8) 175400 156862, 2120444 69998 852730 =9eg 131656+ eBse98 1156

180+00 1672g7. 2444061 70924 B8e46 =1036 1417730 coyrad "i1le*55

199«G0 188244, 2193.36 T2e447 95010 1153 162504 Gloend “1l*42

2p0+00 209767, 2245442 734854 1ocYi16. 1264 163895, S6/e73 “10v0H

2iC+00 2318p6. 23p6+%0 754197 106364 ~1364¢ 205959 521860 -Ye10

220.00 254389, 2359.95 T6e489 111353 <1843« T ,28718s 4leegh “6e85

230+00 277550 24922485 77878 115684, 1494 252195 42799 -3es2

240.00 301322, 248%9.22 784828 119952 1507+ 2764130 38541 w87

» 250+C0 325738, 2559409 79719 123552+ 1474 3013930 330080 5e90
& 260+C0 35¢832. 203254 BpeY28 126684, M ELL L 327050 28959 11078
i 270+C0 376641 270994 Ble885 129344 1235 353733 FAPLE R 1852

28000 403204 2791411 62.78¢% 131825« =101 aniIwNYe 193596  Zeaiv -

290+00 43p5546. 2875.79 63629 133221« =710* “p9426. 149524 34903

3p0.Co 458735 2964417 649441 1349429 =317 438595, Yoe0 wheph

310.C0 487776, 3056437 854137 13514)» 174 46668,. 46430 S%en]

320.C0 517722 3152.+50 85.8] 135353 774« “«997 150 4025 65475

AL 330.C0 548613, 3252465 864433 135054 149930 a3j7200 T ive 2
340+C0 580450 3356492 €7.005 134238 234D 564751e T =j07e8® V56

35000 613397 IW65e48 874539 132894, 33270 w9808, 16133 ige*11)

3JeCeCC0 047376, 357642 88.009 131012 44660 633%65. 215049 121865

37000 082475, 3695495 8Be442 1265680 5766+ I TT4 L 270098 13be80

38C«(C 71674 « 3818423 eB8.83 125588 7246 707646 32770 15702

SIS . . 756223, __3¥45.50 89418 122022+ 8913 74%626g+. 38578 176¢5])
400.00 794974, 4078.01 . T 117666 10783%  JBellve =485435 T 197e62

41C+C0 635351 . 4216453 894755 113110 12871 827255 50656 22021

420+C0 876514, 436pa98 89.987 10773« 15193 8697350 56976 249940

430400 19421 4811438 Y018 101709 17765 Y1300 63484 270+49Y

i

LES CETTISCON;

S-18/5-1vb PnYSICAL SEPARATION:

J=2 eNGINE START COMMAND:
908 v=2 THRUST LEVEL:
TERMINATE ULLAGE BURN;
JETTISUN ULLAGE RUCKETSS
DYNAMIC PRESSURE = | pSF;

leM LITIATION;

5 cwee
Y

nss)
1eige+8?
‘dloo's
16ise}V
1830+9,
1857022
1904944
1939.88
197pe8s

198972

2065°35
<0%0+23
41058
«i¥2e43
22%°+%2
231192
236439
245952
2536485
2616454
2699403
278%.2%
87149
Y0 020
3055¢5%
31518,
329124
3353498
3s6pepe
3569485
3663439
38060+ %0
322062
45508y
Yi1%0+2¢
4316088
445830

ot nelhn



TABLE 6E (Cun1'D)
ASTP (SA=ZIC) LAUNCH VEHICLE OFERATIONAL FLIGKT TRAJVECTORY
LAUNCH wInpuUn (LUSING
SalVp STAGE FLIGHT DATA

FLignT seser EARTR FIAED ~ === T T === EARTH FIXg, POSTTIUN ANp VELOCTYY VECTOR (UNPOUNENTS =esw
i RIS, ... R . 7 % VELOCITY PATH aNnGlLE X Y é Dx Ly vi
(SEC) (M) (MsS) (DEG) (M) (M) (n) inss) (n/S) (M/s)
440+00 963836, 4668438 9p+338 95027 20605 95892« -701+92 498403 4605467
g 45000 1009632, 4832434 Fpe46¢g 87663 237320 anf’“o’ -774131 3277 475912 i
460+00 1057476 Spp3+89 Y0547 79593, 271660 1p54126e =843+20 3595 91921 |
9) 46900 11010826 516199 9L 0605 71705« 305a7¢ 10%9Ccev. =910v4° 3654 2006e] ) e
470+C0 110684« 517756 9p0¢616 707%g 3p926¢. 11044420 -9 8024 392452 5g8gea !
it 480+00 115786, 533644 Y0714 61215 35pi0° 1155666 99748 924933 5225426 i
490+00 1210376« 550 «89 Sp+778 50837 39417 12086660 107899 45754 537548 i
500 +G0 1264593, 5674472 0+814 39626 44167 1263200 116375 492+%¢ 553219
$10+C0 132059¢ 5855,.58 Sp+622 27557 49284 13193330 125493 53065 T EeYS Y !
520+00 1378301«  6p45el s 90+807 149571 5476% 1377135 =13494+50 S70+82 586605 !
S30«C0 1437963 6244412 90762 648 ep71ge 1436686 144092 6139 6g44+5g s
54Q«C0 1499623, 6453430 YQ0e08p -14261 olg77s 1498054 154184 6opeQb 6231082
55000 1563387, 667374 Fpe56) -30199. 73922+ 15613496 16490295 7g¥+51 6428425
560+00 1629370, 6906465 0e446 =47218. 8126p 1626657 =1757+81 762455 6635454
S570«00 lb”’i?o 7[%-7. 0309 “653%1 150 1674095 T%mol" 62023 68532
580+00 1768521« 7415499 Yo0e107 -84787. 97696 176376844 -2001+07 Bales? Jptee28
10) 583.81 1796219, 752p428 S0+009 -92507 101104 1790963« =2p%6+21 Fp5+%1 7179405 .
11) 584+0] 1797682, 7525450 YO+004 -92917+ 10126850 17924200 ~2050%6% Y0713 7183487 g
12) 58401 18C2C74. 7824470 SC0:003 -94149. 10183p~ 1796730+ =2055+81 Y7473 718337
= 13) 593.8] 18694915 75924493 90°001 1134915 1ip206" 18627 1% 2134027 Yi3egs 7ieget2
-~
] 9) EMR SHIFT TU 4,831;
- 10) GUIDANCE CUTOFF SIGNAL;
11) INITIATE TIME BASE FUUR; I g
12) BEGIm LOX NPy}
13) ORBIT INSERTIONe e
S L
s &
I
&
i &

b e e e e e e e — — — e e e e e e -

0 B IR e M A Y I bt b




TABLE gE (COUNT+D,
ASTP (SA=210) LAUNCH VEHICLE OPERATIOWAL FLIGAT ThoJECTOKY
LAUNCH wINDUN CLUS NG
Salve STAGE FLIGHT pATA

FLIGAT ALTITUGE " Ranee  REGATIVE  VELOCTTY VECTOR ZZTWUTH LUNGITuuE  ~ GeOCE.RICT QRO i
EINE. VELOCITY SPact FIXED EahTH FlAg, (PUSe ELST) DECLin, TIUN LaTiTuoe
(seC) (Km) (KM (M/s) (LEG) (DEG) tuee) (VEG) (bEw)
1) 14085 58575 6o 499 204929 460243 3787 =8ge211 294944 29107
2) 142+)7 59794 b@eB59 2044454 469252 37«16 ~Bpel97 26.9 .1 29+124
3) 14557 62486) 78934 2032467 464253 T 3TeRAN T TR in® . aVeni® . a2%eiad g
4) 14857 65+5350 8ge322 2035+6¢ 460195 374223 ~8ge1c6 2%ep43 2920
5) 15277 69106 8/e947 204513 460111 37251 ~bgep/s 2%en97 29%261
160°00 75091  101+324 207ge68 454971 37+307 =79.995 294193 294357
6) 165935 790339 111429 2091+93 450872 © 37349 “79e952 294265 29+430
170+00 824906 1209347 211133 45788 37+386 794876 294329 290494
7) 17147 844009 1234194 211768 454763 I T i TG i T 7 VRSNG| T i Y, i
8) 17500 860618 13g+095 2134423 454698 37427 ~79e85 294399 290563
180+09 95204 140eng7 215849 454608 37 e466 =79:732 2’.qg' 294634
190+00 97+055 1603502 2207939 454454 37+5406 =79e645 2%e614 29+780
200+00 103532 181e2114 2259459 45324 37e64% “79+493 27e763 29+929
fif | 2ip+00 109+643 20R2+756 2315+2¢ 450218 37763 ~79e356 29910 30ep8d
220+00 1150393 224,956 2374438 LY b T RN ¢ 2 L SOGONNGNG 6 % 7 (SRS -7 i e 3L 3 G e
i . 230°00  120+79%2 247+837 2437+4} 454076 38epbe =79epch 304236 30404 fillz
240+00 125+843 2714423 2503491 450036 3B8e246 ~78e9,7 20+403 30571
25p+00 130+552 2954739 2573+% 454019 384441 ~Toels9 30+874 300743
il 260+00 139926 32QeR0Y 264747 45018 38651 =Toe5%6 30751 3u*%20
ifl < 270+00 138974 3464661 2724499 454035 38e876 =Toekse 300932 31*104
w 28¢+00 142+«700 373327 28064268 45.068 e Y 1 *Tee250 YTy L Iy —
i _ 2%0+00 1496111 400 +R34 269108 454118 39363 =78.067 31310 3le48]
300+00 149215 429.21C 2979457 4501064 394025 =77e877 3i«507 3lee78 Pl
3io+00 152+02) 4584488 3071 .%c 454265 39.898 =77e68Q ale709 3le88)
32000 i54+¢538 488.7g0 31685 45362 4pe182 =T17e474 31917 32+0%0
33g+00 156772 S15«88) 326842 45473 400477 “T7ec0 340131 Jevag
34p+00 158735 552065 337248 45,800 B P T4 & B & T ¥} 375351 STesIs— —
35G+00 1604435 588.292 3498147 454742 41101 =76+8p5 32+576 3275}
36000 16188 61’.9c| 3594450 45858 41429 ~Tesbes 32+808 34+984
37p+00 16380 6554533 37312022 46ec70 410768 =70e311 33ep47 330223 ——
38p+3c 164961 6910633 3834403 400256 420318 =70+ 18 330294 330468
390+00 1640818 729445 396203 400457 420479 ~I5e774 330543 33721
400+00 165+37) To8eS) Y  WOVNGEE T NG TITT T TNZEEST T T UIRAWEY T TN eBE T T T T336ven
4lp-00 1650734 8gue9p9 4233034 464905 43237 =75+ 88 34%epne’ 349%240
420+00 1650523 B50+674 437793 47153 430634 =T4eb76 342340 34520
43p0+00 1654953 893.870 452848 47+416 444043 ~74e549 3494621 3%+001
1) S-lb/S-iVe PHAYSICAL SEPARATION: ~— — 77

2) J=2 ENGINE START cOvmanD;
3) 908 J=2 THRUST LEVEL;

4) TERMINATE ULLAGE BURN;

§) JETTISON ULLAGE KOCKETSS

6) DYNAMIC PRESSURE = 4 PSF;
| 7) LES JETTISOw: Hil

: 8) 16GM INITIAT ON:




TABLE &E

(ContTro)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGWT TRAUECTORY
LAUNCH WINDUM (CLOSING
Selvg STaGt FLIGHT paATA

FLIGHT ALTITUDE RAGE RELATIVE ™ VELQCTITY VECTOR AZTHUTH CoNGTTUDE — GegCENTRIC SEQOEYIC — —
Tine THIBTN VELOCITY SPace FIXED EaRTh FIAEy (PUS, EaST) DECLInaTION  LATiTULE
(SEC) (KM) (KM) (M/S) (DEG) (DEG) (VEG) (PEG) (0e6)
44p°00 165844 938¢558 4685083 47697 44466 =T4e2p86 34+907 35+0%0
_450°00 1654614 F8%.8p6 4845475 470995 44+903 ~75e85g 35+205 359386
4ég+00 165287 16329683 5021 +45 482310 45,354 T =T3.478 T PO G T 5 U
9) 469+0g 1640928 10779229 S179+7¢ 40609 45770 =730143 35.7%0 35972
47p+00 1642884 1082262 5195028 Yueb4z 45.815 =73ep083 35821 36.00%
ig 48p+.00 164387 1133437 535433 HEBeTE3 46.270 =Tee0i3 363141 360325
4%0+00 1630797 1186389 551994 494341 464740 =729245 30e4b8 360652
50p:00 163139 12404589 5692494 49716 470224 =T1+799 36+802 36+587
5ip+0C 1620436 1256+710C 587356 SgelllC 47726 =710333 37«49 370329
520+00 161714 13544536 6063+73 S5ge524 484248 =7ge84s 374493 37+679
530+C0 160999 149190454 6262000 5ge%62 4be780 T150335 37+850 30037
540+00 1609326 147643261 6472423 51423 494351 ~69e8g]) 38+215 18e402
55000 159734 1540160 6692487 51909 49938 “eYe241) abegbé 36776
560+00 159+263 160642564 6925497 52422 50549 “ebeboy 384969 39157
s70+00 1584942 16744703 717331 52767 Sie1%1 ~e8spab T 3¥.358 394547
~_ s8psoo 1584316 17454416 7035973_y 534535 5] 4855 ~67e3067 3%.75¢ 39945
— In) 58348 1584843 17734342 754011 534758 5z+113 “e7e131 a%.910 404099
i 11) 584.01 1584846 1774%.8p6 7545434 S53«770 S5ze127 ~67e117 3¥.918 40+107
b 12) 58446 1584854 1779.202 7546454 53798 52157 ~67+077 3%.942 40132
13) 593+8) 1584969 18464619 7526493 544230 520614 ~60e447 400313 409503
9) EMR SHIFT Tu 4,gili
kL ~1p) GUIDANCE CUTOFF SIGNALS il i
11) INITIATE TIME BASE FOUR: i
12) BEGIN LOA NPV ;
13) ORBIT INSERTION,
E S
55 i3 Al LS R
t liala Bl il sl e wg i
o
S ¥
H it i i E;ai ]
S L

el A blodistadet vt

;.,.r‘,;zwwfmmr)skm&;; - 3
b

A R ;r.-a:—:.r_z

A L e A

T



| TABLE 6E (CUNT®D)
ASTP (SA=210) LAUNCH VEWICLE OPERATIOUNAL FLIGRT ThaJELTOR
LAUNCH WINLUR CLUSING :
Selve STAGE FLIGHT DATA s

FLIGHT VEHICLE ATTITUDE anGlE VEnICLE ATTITuue QATE i, VERICLE ATTITUVE ERnu.
_YiNE 0 0.0 DG, . R ., . " ¢ PITCH YAW ROLL _ Piich Yah RC.L
(SEC) 1 (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (vEa) (VES) (pEG)
1) 14085 =64.007 -«103 001 «004 ~ep29 030 -+0g® -+103 «001
H il 2) 142017 ~63.991 -222 =+001 ~027 ~e152 -*0g3 sco® ~e222 =+001 i
3) 145457 =634630 -1s172 -.057 w133 ~e221 ~=c7 U QUSRI NS T ¢ 4 AN Ml
4) 14857 =634534 -s764 ~e332 o048 +254 -*0%0 “q450 -s963 -s336
S) 15477 -63.802 -e193 -sh87 -e037 042 “0i0 v198 0192 -e567
160+00 ~63.87p =-+301 =e668 =egll  spO¢ =*020 «130 =+300 AL
6) 165+35 -63.%30 -e269 -e655 -s009 «000 *017 «070 -s269 -sb55
~170+00 -63.962 -e274 2664 =e006 ~+001 =019 «0a% -~e27% -sb64
71 17he47 =63+%70 -e274 -+698 =005 «000 =027 «03l =274 T e e e
8) 175+00 634974 -e315 -e759 -2002 ~.008 “056 027 =315 759 4
180400 -6Le757 ~1564 =s0le 10132 «00°% 131 1757 =+42p =+00é
190+090 =55.432 -el36 =e028 -+225 037 -*154 284 -e383 -s028
200-.00 -564713 «255 ~e562 =115 039 027 tled -e383 ~+560
210+00 =57660 «75Q -e822 =+09%5 *052 -*028 *137 =406 =e82g
220400 -5684710 1237 -.24) -.l26 047 “067 e1980 -.407 -s236
23000 =60.075 10684 413 -.129 o442 *067 w177 - 404 9
240+00 =61.108 2.09% 482 =-«100 «040 -*030 sl4l -e407 o487 | gl
250.+00 -62+167 24480 ~ el78 =sll0 037 -*031 v153 e 408 sl 85
- 260400 ~63428) 20846 =128 =112 *03e -*030 s 1 =e410 =+l20
o 27000 64,584 3.1%2 ~+450 -e129 034 -*032 w177 ekl =-e 440
280+00 ~65.796 34529 =757 =sii0 “034 4029 162 e —l
29C.00 ~664768 34863 ~s354 -+104 033 072 “148 ~s418 ~e343
300+00 674875 4e180 ~ #36p -s1l4 «032 071 «155 ~e427 372 Tl
310+00 =69.026 44494 *518 =ell6 031 -*029 157 =+430 532
320.00 -70.18p0 44799 0234 =+115 «031 -+028 e 156 ~e43s w248
330+00 =71+330 5101 =~sC44 =el15 029 -*028 vis/ =438 =029
340.00 =72.48] 54396 =317 =+115 029 -*027 + 158 =493 “s303
350+00 =73.686 = 5.699 =590 =e116 «028 -*027 elgt .43y 4579
360+00 -74.823 5978 -s747 -e115 029 074 17 . 442 -e735
370.00 -75.974 60254 ~e 004 -sll6 027 “074 v118 =450 «C0Y L
360+00 =77.134 54529 683 =sll6 028 -+026 el118 ~e456 077
390.00 -784+307 6801 *406 -el18 w027 -*0z5 «l18 ~e459 N2
4c0.00 =79e484 7eL04 15§ o T T ¢ e . imAeERe Y . D L TR i
410+00 ~8Le752 74318 =+0%9 =sl26 025 -2045 w127 =e47g -e0b2
420+00 =81.974 74574 =345 =elld 027 -*024 sipg® o479 -e33
43C.c0 -83.08] 74839 =e58p =116 w026 -e024 o117 ~a48g 564

! 1) S-1B/S-IVE PHYSICAL SEPARATICONG
| 2) J=é ENGINE START COMMANL;
3) 90% J=2 THRUST LEVEL:
4) TERMINATE ULLAGE BURN;
6) JETTISON ULLAGE RUCKETS:
gt &) DYNAMIC PRESSURE = | PSFi 5
7) LES JETTISUN: B i ] 7 :
8) IG6M INITIATIONG

‘,-, & o T AN AN TS i sy




RGN TABLE 6E (Coui'o)
ASTP (SA«210) LAUNCH VEHICLE OFPERATIONAL FLIGHT TRAJE(TORY
LAUNCH WINDO® CLUSING
Selves STAGE FLIGHT pATA

FLIGHT VEHICLE aTTITuDE ANGLE 7 VERTCLE ATTITUDE gATE ~ i T VEFTe E ATTITUUE ERRGR
i TIME PITCH YAW L FITCH VAW "OLL PiTcH Yaw ROLL
i (SEC) tpEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (vee) (bes) (pEG)
44000 840263 Bep87 -oB14 =o120 024 023 2124 R L o797
450.00 =85.453 As330 =+063 e IR D I L =492 =045
46000 =86.649 Be567 sbby ~e120 2024 o024 .|=7 BRI ™ Ty
9) 469.00 ~874734 a«78p 0469 -e121 024 -t024 °120 -e506 489
470+00 ~87.850 8.806 446 =107 °032 -n223 «075 -e532 458
i 480.00 L naNevee _ 9112 *215 =+125 *0il -*023 124 2495 v236
490.00 =90.158 9.240 =+015 =el14 w017 -*023 o113 =510 +00%
S.o-go 91328 9¢442 -e242 =125 «020 o023 .‘31 =516 220
510.00 =92.693 9.619 =469 =e155 SREY T e e =+52] bR L L
520.00 ~93.973  9.860 ~-0692 -s116 027 -2022 119 -e532 -ab72
S30eg0 =-95.115 1601'0-9 B Y 1 bt J 1 023 °p76 s113 =s535 -e437
54C.cC 964278 16326 0327 =ellb *020 079 o117 ~ende +350
55000 -97.48p 19.519 -eb8p -s122 017 o042 el121 -e54] 604
560.00 984695 1ns6%6 *359 -s121 017 -*022 118 -a544 0382
57000 -100.%23 10975 ¢i53 T eles. . *eohY 3030 WE ) e e . i
E gl 580.00 _-100.232 Ine¥186 =eolfs 024 -s+009 -*030 -+040 =525 -s153
10) 58381 =10Ce191 1p+907 =e255 -+000 -e000 -.029 -.019 ~e534 -e259
11) 584.p1 =100+191 1p+9%07 . meze) =+0L0 =+000 029 .01 a5y ~ai65
12) 584.61 =l0Ge171 1n«%07 -e278 =+0C0 -+000 -2y -e019 =end4 ~e262
L 22} S9de08 =106 199 10.962 =el5¢ -.001 .007 .021 =027 ~e47y - 155
9) EMR SHIFT T0 4,633
ol 10) GUIDANCE CuTOFF SleNalL:
11) INITIATE TIME BASE FOUR:
12) BESIN LUX nPV
13) ORBIT INSERTION. ey

e



T TABLE 7E

ASTP (SA=210) LAUNCi! VEHICLE OPERATIONAL FLIGHT TRAJFCTCRY

LAUNCH wINDOW CLOSING
S=IVR/CSM SEPARATION CONDITIONS

FLYCHTY TIMES S=IVE/CSM SEPARATION 4440,200 (SEC)
RADIUS S 6535530, (m)

LTITUDE 163134, (M)

SPACE FIXED VELOCITY: 7810.,05 (M/S)
SPACE FIXED FLIGHT PATH ANGLES 90.061 (DEG)
SPACE FIXED FLIGHT AZIMUTHS g : 46,332 (DEG)
EARTH FIXED FLIGHT AZIMUTH: 44,188 (DEG)
GEOCENTRIC DECLINATION: -31,229 (DEG)
GEOLETIC LATITUDE: -31,400 (DEG)
LONGITUDE: (POSITIVE EAST) =153.254 (DEG)
INCLINATION: : 51,790 (DEG)
DESCENDING NODE ARGUMENT: 154,498 (DEG)
INEKTIAL RANGE ANGLE: 78,777 (DEG)
WEIGHT: (S=IVB/IU/UM/FIXED SLA) 36844, (LBS)

~ SPACE FIXED POSITION AND VELOCITY COMPONENTS
XS 1259192, ()

YS ~ =830068. (m)
; 2s -6359133. ()
g s 7663.00 (M/S)
s 191.14 (M/S)
s == ‘ N (M/S)

VEHICLE ATTITUDE ANGLES

PITCH ATTITUDE Al.GLE 105,766 (DFG)
s YAw ATTITUDE ANGLE Ssieeeeanle (DFEG)
ROLL ATTITUDE ANGLE : -178.030 (DF6)

OSCULATING CONIC PARAMETERS

* PERIGEE ALTITUDE  ~~ = tr — 1

* APOGEE ALTITUDE , 166490 (Kw)
ECCENTRICITY 0011
SEMI=MAJOR AXIS  6537.75 (Km)
TRUE ANOMALY 287.744 (DEG)
PERIOD 87.68  (MIN)

—~——— i e | ——————n v ————

+ REFERENCED TO EQUATORIAL RADIUS (63784165 KM)




TAbBLL b¢&

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGKT TRAVvECTORY
LAUNCH WInNDUN CLOSING
Selg STAGE FLIGRT DATA

FLIGHY HaAsS THRUST T DrAaG  LONGITUDINAL T OYAMIT S T 7% ST~ R F S LR T
1 Ting (ToTAL) ACCELERATION PRESSuRE NUe UF ATTACK
= !: ({SEC) (Lp) (Lg! (L) (FT/5ece) (LB/FT2) (LB=FT/FT2=KAp! fuee!
2 vg 1) =172 1311641, Ce O +000 O O« .00 «000
[ 2) 00 1296407« 1630471 161 400532 0° O« <01 «000
5+00 1264785 1669891 7560 424529 MR o TSR YERSRIESTEE $Y Cm
4 = 10400 1232920 1681229, 2919 43e865 120 1944 .09 3e3g6
i‘ 15+00 1200940 16919320 6597 450219 3g¢ 11204+ «15 «3g3
20+00 1168875 1703059 11569 46+630 59 40334 21 -2+686
25+00 1136752 1714638, 16758, 48¢125 99 110735 0268 -1 0492
30+00 1104592+ 1727517, 22894+ 49714 1520 254424 +35 10231
35.00 1072401+ 1741645, 29833 Sled414 210 55,7284+ T e
4000 1040191 1757193 376760 534235 29 Y0410 o5y ~e500
45+00 1007930 1774099, 48608 55121 38g. 1659935 .85 e 160
Sp+00 97565) » 1791013 60242+ 57«112 471 2705653 77 051
55-00 9433760 1805703 111127 57624 559 419084 92 056
3) 5773 2576230 1812301 150174 574793 60 5410727+ 100 050
65+00 B78758+ 1833151 165876 blepbe L 8669281 1e2% 030
7g+00 . BH636) 1847064 144803+ 644723 723+ 11719054+ Lo 47 *022
4) 732y 825535+ 1854455, 131818, 67e1 406 7320 13%972268, 1063 s048 A
8p+00 781602+ 18467558, 104329« T2ebbS 68y 194894060 4+00 -»175
85+00 7492520 1874680, B4800 Tosbb2 587, 23347601 ie25 -.199
k. - 90+00 717109+ 1879465, 65704 8le376 485, 27202034+ 2e52 ~s068
w 95+00 684983 1881388, 49072, Bespb5 384, 30745116+ Z+8p =017
b 10000 65;‘90' 1881407« 35765, Fpe«¥53 302+ 33%0526¢. 3ol o132
105+00 620845+ 187936%. 25659 S6epb06 229+ 366460%1 ¢ 3e 44 ~e278
A ilo+00 588859 1876517+ 17066 101+0600 169 38939704« 377 ~e759 |
11500 556934 1873201« 8912 107706 122+ 4p80990€ 4e13 1197
g 120+00 525084 1848550 28%60 1149325 Boe 42906464 4450 -lv6886
125+20 493317 1862517« =663 1214530 LI 43987544, “H.50 =2+359 2
il 5) 129+00 467987« 1857285, ~2256 127+860 450 44242428 Se25 -2089]
&) 13307 442315 1849481 4064 134835 340 44867652 5.7} -2+078
7) 136407 423450« 1840230 ~59654 140+280 2450 45255909 6ell -ie210
#) 13947 410775 64549106 5764 51005 20+ 45598490 be4 ] -e329 b
9) 140+57 409509 35372« -52360 3191 18 450689043« CEEL] =ep58 !
In) 140+77 409279+ 37844, T DoEERREART v SRR 45704280« 2 6445 Yoy !
11) 140+85 4pT2460 35901« -5092 deg2s 170 45710200 645 007 ‘

1) GUIVANCE REFERENCE hELEASE;
_2) FIRLT dOTICWE

3) MACH ONES
4) MAXIMUM DYNAMIC PRESSURE;

5) TILT ARREST;:

6) LSA:
7) 1ECOS

6) OECYi INITIATE TIME BASE THREES il

9) INITIATE ULLAGE BURN:

1o) SEPARATION SleNaL; it
11) S=lb/S=1Ve PHYSICaAL SEPARATIOW.

IMITIATE TIME BASE Two;




TABLE BE (COnT'D)
ASTF (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAUECTORY
LAUNCH ®INDuw CLUSING
S=(p STAGE FLIGNT DATA

FLIGHT wea=e SPACE FIAED ===e= BT Sf"‘ﬁ FT&U—iU‘s"’U" ANV 'Jrf deiﬁ VEGGWCuﬁigiﬁTs -
_TimMe RADIUS  VELOCITY PATH ANGLE A Y i X oY ul
{SEC) (FT) (FT/s) (DEG) (FT) (FT) (FT} (FT/S) (FT/5) (F1/5)
1) =17.20 20910035, 134p0+44 90+00C 25909952 358p4 -46829. =*00 1gé4+87 8,495 i
2) «00 20910035+ 1340444 90+000 20909939, 54115+ =-328.g0 ~1v48 1064+38 814979
5+00 20910150+ 1341ene 87954  2p9100496+ 59436¢ =2874és §5.97 106399  ®;5%g2
1060 20710525+ 1343.48 654593 20910410 64755+« =247 10071 lgeasty 81542
15+00 20911193, 1349475 824965 209110660 70071 20594+ 162250 igez+94 8;15e8)
2000 20912189, 1362494 8ge103 20912047 753860 -165g5. 231+t INLEDR ) 82092
2500 20913547, 1385.35 77+065 20913388, 8701 -1237) 306+51 iptz+8, 83407
30.00 20915302, 141880 73916 29915124 86p13+ 81490 38%eg4 1062408 85652 Ay
35.00 20917489, 14968.74 704756 20917290+ 91323  =376b6s 478457 T IpgejeEy ooy T 1
4000 20920145 1527485 67+688 20919922 F663] " 773 57591 106152 936034
45+C0 209233014 1606831 04833 20923052 01938 5599 67848 lgél*4z 796465 !
5000 209256991 170214 624222 20920714 107245+ 10767 787427 lgeis27 107292
55.00 2073123%. 1816014 eg*079 25930%30 112550 16359 8%6eag ilpégp83 1166485
i 3) 5773 20933795 18824232 59170 20933468, 115449 |96370 F57+49Y LR 122530
GREBN 20991367 2083.70 57+4%2 20990984,  123152° 29169 111169 Tg5Yedg T9g8e2y — — ——
70400 20947247, 2250465 56¢76% 209468220 126449 36569, 122419 105902 156374
4 7321 20951334, 2371 e4g 56+48p 20950878, 131852 417960 1299058 10508+6; 167748
80.00 20960784, 2662436 564312 20960254 139032+ 549093 146470 igb7+13 1955483
85.00 20968486 2908489 56529 20967890, 1494312 6“4ep 1590+3¢ 1054+75 2195046
o 90+C0 20776836 J183+54 56947 20976165 149578+ 76097 171990 1051+5g 44963095
g 95.00 20985859, 3*.'003 57;§6‘7 20"50". 154827 BY149 ‘T"‘T?“———Ti“;T?——M—wz7“31'— —
ip0«00 20995574, 3820429 58+200 20994708 16ppé0" 103763 1968990 1p44+94 308933 preeen
15«02 21005997, 4183495 S8+985 21005003 165277+ 1200%6¢ 212891 191+, 34484
11000 21017135 4579.34 59+86g 21015989, 170478, 138306 2265476 1g36+43 384165
115.00 21028992, 5028.92 6pe8g9 21027660+ 175661 * 158578 2490228 1g34+8s 427147,
R T 21n41567 5479.96 el1+8]0 2109C010 ibpeze-r 181096+ 2530450 lg3is"y 474004
12500 21054655, §979.94 624858 21053025+ 185974+ 20%063+ 2667.78 1027+36  52B2+35 i
5) 129.00 21065992, 641403 63721 21063%01 190077+ 22795g+ 2769420 1023+99 569410
g ©) 133.07 21077778, 688540 64+576 21075375« 1942235 2520820 287249 lp2p+é8 63736 R
7) 1364357 21n8s788. 7252.48 654120 21084121 197294+ 2711560 2957.98 lpiBely 6543+,0
8) 139447 210%7202» 7462+66 654737 21094201 ¢ 200752° 2938240 2962498 1gie*19 677344
i %) 140057 21100563  7462.5g 65+955 21097446+ 201669 3pi285. 2934042 1015+8) 676573
10) 140477 21101171~  7496p0+58 65998 T 21078033 202072°* 3giédze T 2928439 1gi5*75 67889, -
11) 140485 21101410 7458.82 66*0)12 210952640 402153 303178 FAFLET Y 1g1572 6786044

J) GUIDANCE REFEREwCE RLLEASE;
2) FIRST wmOjlon; e L
3) MACH OnE; U e N T
4) MAXIMUM DYNAMIC PRESSURE;
5) TILT ARREST:
&) LSA: INITIATE TIME BASE Two:
7] lt(u.
.. B) OEcOi INITIATE TIHE oASE THREE:
9) INITIATE ULLAGE BURNG Ly T e et T
10) SEPARATION SiGNALS
11) SalB/5<1VB PuYSICaL SEPARATION.




JABLE &E
ASTP (SA=21C) LAUNCH VEHICLE OPERATIONAL FLIGHT TRLJELTORY

(CONT D)

LAUNCH WINDOW CLUSING
SelB STAGE FLIGHT pATA

il sl b e it T eSSS EARTH FTXEG PGSTTION 4Np VelUCTTY VECTUR CORPUNENTS weww — -
TIME POSITION VELOCITY PATH anGLE A Y z oX oY p2
(SEC) (FT) (FT/8) (DEG) (FT) (FT) (FT2 (FT/s) (FT/ss) (FT/3)
1) =17.20 295, +00 hiu/. 295 O Qe *00 -+00 =+00
s 2) «00 295, «00 N/A 295, -0e Ue +00 ~-+00 =+00
5.00 11« 47.87 “482 411 -l iﬂf”” 47+87 o A .00
12.00 786, 10324 *563 786 < 1 -0 10324 .84 U
1500 1454, 165433 595 14954, -Fe “le 16532 -le33 *21
20.00 2450 834032 10399 2450+« =160 e 234936 -1+20 4497
25.00 38p9%. 3167 de420 3808, 220 62e 31036 1266 177
30.00 5567 398417 Se912 5563 =33 202+ 3%3,7 2057 3%«70
35.00 7766 “88.67 B.695 7751 -47¢ 477 48302 -3+20 T2+65
40.00 10451, 592.28 110666 10407« 64« 950 58pe231) -3+064 1184
45.00 13670 106485 19734 13566 -84 1685, 66844+00 4206 176423
50.00 17477. 833434 17+839 17258 =105« 2758, 793.82 4455 253456
55.00 21926, ¥7ne19 21056 21509 “130° 4251 50612 =534 396487
3) 57473 24639 1046487 224857 24067+ =145 5277 F65+49 5487 404465
6500 32860 1265400 274729 316495 =192+ 8855 1120+8Y =718 .
~ 70+00 39453, 1939.82 = 31e09; 37532 =230" 12158, 1234%63 -8+l 740076
4) 73e.2) 44145, 156444 33e167 41623 =257+ 14718 1310+8Y -Be54 85348
80+00 55393, 186094 37483 51083, =319 21924 147641} -10+21 113057
85.00 64973, 210997 40+506 5879, =376 27658 160556 =12+60 1368.94
-y 90+00 75796 2386445 432316 67147 447 351600 173728 1575 1636e08
il 95.00 88004 2691418 45489 76173 =533 44069 187343 1889 193192
E 100+00 101735, 3024486 484277 85887 =635+ 545330 2012+34 21087 2258428
] 105+00 117151« 338a.32 50+487 96301+ 749 66707 215339 ~24+10 2615493
E 110+00 134392, 3782.93 52+568 107422 877+ Bp753. 2294+583 =26e76 300748
1 11500 153624, 421116 54454 119247, *1017+ 968474 2493487 =29+23 3435476
120.00 1750168, 4675436 56414 131771 ~11680 11518g» 257377 =31e26 3903404
125.00 1987595, 5178¢17 58.208 199Y82s =132 38754 2 0 .
v 5) 129+00 219572 56134 5959, 156033 1467 158479 28158 =351 4852484
&) 133.07 242522, 6079+45 60+%09 167703 ~1612 1751864 2923%47 ~36+35 5330+26
7) 13607 260677, 64445413 ele748 1766060 17430 1917268 3012+2% =37e26 56Y649;
8) 13%«47 282256, 6653451 62555 186876 =185Q0 211525 302044 =37+56 5¥28+30
¥) 14057 2893448, 0651477 624799 196185 ~18%; 218056+ 2992455 ~37+50 2949048
10) 140477 290637 6649455 62+843 170783 eIV T 1%ENRe T T aVEeeald T T vIveee BN Y7
11) 14085 291146, L6487 6280 191016 -1902 215714 2984429 =-37e47 5949116
é
; ly GUIDANCE REFERENCE RELEASE;
_2) FIRST mOTION; il i I
| 3) MaCH OwE; i
| 4) MAXIMUM DYNAMIC PRESSURE:
; §) TILT ARREST:
&) LsA: INITIATE TiMe oASE Two:
7) 1gco;
8) OECO: INITIATE TIME ©ASE Trmged ik fis e S S A

INITIATE ULLAGE BURN:
SEPAKATION SIGNAL;
Swlb/S«1lvd PuYSICAL SEPARATION.

S



AL TABLE 8E (CunT'l)
ASTP (SA=210) LAUNCH VEHICLE QPERATIONAL FuLiGuT TRAJELTURY

LAUNCH #INDUKR (LUSING

S=lg STAGE fFLIGHAT uUaATA

1
2)
3)
“4)
5
s
71
8)
j g1
: 10
1

GUIJANCE REFERENCE ®RELEASE;
FinaT noTidui

MACH ONES

MAXIMUM DYNAMIC PRESSURE;
TILT ARREST;

LSA:
1ECV;

QECY; INITILTE Time bASQvIng;ii

INITIATE ULLAGE oURNG
SEPARATION SIGNALS

S=1B/S=1V8 PHYSICAL SEPARATION,

INITIA)E TIME BASE Twug

Flleny ALTITUDE KANGE RELATTVE VELQCITY VECTOR aZlhurh LowelTune
TINE VELOCITY SPACE FIXED EARTH FlAgy (PUS, caST)
(SEC) (FT) (NM) (F1/5) (DEG) (DEG) (vE®!
1) =17e20 295, *000 *00 90003 N/A “Bgebs)
gl 111 2) .00 295, *g00 5e9& 90+000 N/a T8ge641
S+00 411 «000 4821 8Y.9886 NZA A “8pebs)
10+00 786, s00l 10341 89.971 N/A “ugebsl
15+00 1454 002 165455 69+938 N/A “Hgeogl
20+00 2450+ 2004 234444 89772 214191 “8gebs]
25400 380%. 013 31ge25 B9+323 3gesn? “8gebsl
3n+00 5564 L EL 39439 Bue562 32+831 ~8pe64]
35+00 7752« 082 48750 B7e472 34279 T T ~bgebip
40+00 10408 w161 S9pe84 Bee029 354184 =80e6}19
45+00 13566, *263 70521 844230 35730 860
Sne«00 1725%. o462 83)+88 820125 dbep?? "8oe0) 6
55+00 21510« 707 769+4) 79710 360273 ~oieb]3
3) 5773 24069, 877 104672 784309 36346 =8geb]1
65400 31648, 1ede? 1267432 744389 3652% " “8pesp5
70+00 37536, 2012 194532 71539 364631 ~8pe5Y8
4) 73+2)  4162%. d+433 157335 69.688 36e6%2 “80e574
8p+0p 51094 3e536 1872472 65829 36776 ~8ges0]
8500 58813 4e5061 2122485 63106 36784 ~8Ge570
gt} 9p+00 67177, 54793 2406078 6Qe566 36e778 “eQe556
» 9500 762200 74255 27172} 584254 364786 T T
o 10000 85959, #.971 3056922 56173 36+813 "60e519
195+00 F640%. 10965 3422496 54«315 d6e852 ~Bge497
i 11000 107579, 13263 381748, 524651 36.889 ~8ge47]
115+00 119472, 15.894 425604 Spelé8 364931 8044
120700 132088, 184887 4732484 49.852 364981 ~8ye407
125+00 145423, 224276 528897  4Be677 37020 T
5) 129+00 156601 294294 56898 474832 37«pbb ~8pe3a3
&) 13307 168433, 2845665 6153+00 474055 37113 ~8ge295
7) 136407 1774800 31356 6320+41 404534 37+140 ~ogel264
Al 13947 18793%. 349573 672749 400251 37178 ~sge2s7
Lo T 171315, 394434 6726094 464242 374186 ~8ge2;5
In) 140+77 191925, 35.827 872491 4e.293 37.187 e Bge212
11) 1490+85 192166, 35904 6723043 40e243 374187 ~ogeslil

GegceyTriC GeoveTic
peCLin,TiUN ¢ .TiTuoe
(Vea (bee;

28456 204627
29,060 2800627

28,466 IOy T T
2%e4 b6 2..027
2%+ 400 280027
284400 200027
254460 2084628
280466 208626
2844067 298628
28468 20+5630
29+«%70 20831
28474 490634
284475 28.637
28.478 284039
By 0 T CHESGGRIEET T 0 T AR e
204493 20+0654
284498 284560
2513 2000875
204527 2840689
284543 20+7p5
550563 284725
20+586 28e748
28812 28774
FLET R ) 28+805
209878 28+840
209718 204880
T 20763 @ 2895
2°+803 284968
28.848 2%+011
20883 27040
28+920 29989
29940 29+3103
28,943 29+1006
20944 29107




TABLE BE (CunT'D)
ASTP (SA=210) LAUNCH VEHICLE QPERATIONAL FLIGHT TRAVECTGRY
LAUNCH WINDOW CLOSING
S=IB STAGE FLIGHT DATA

FLIGHT TVEHWICLE arv7ITu0E ANGLE T VERIRERE ATTITOUOE RATE T T MENIESE AYYITONE e T
TIME PITCH YAW RULL PITCH Yaw ROLL PiTcn Yaw ROLL
% ,OU (SEC) (DE®) (DEG) (DEG) (DEG/S) (DEG/S) (p€GsS) (VEG) (0e6) (pE6)
y—d
w @ 1) =17+20 000 .000  =52.60p -+002 *003 002 " 000 000 600
2) *00 =038 +050 =52+566 -2002 __ep03 *0u2 -egat «050 034
= 500 =-.019 -s013 =52.601 =+001 o T N OG- ORI Dbl
- 19«00 =-:013 -s019 =52+601) *002 -2000 *0co v00’ -s0é2 “:001
g e 13200 ~e662 -+005 ~48+497 =+201 *008é 1°001 *130 *1% M
o 23+00 =14997 027  =43e529 =329 000 1°083 “l166 v 1% -.929
g 22+00 -3.852 -+030 =38453; =e406 =eg0l 1°000 *244 *156 =93
30+00 =608} -s014 =33:529 s AN 002 1°0G0 299 218 0929
33.00 -Beb16 -+003 -28.528 =53] +G0D0 1*000 ™% 7 v 178 il g R
40.00 =11.375 -+005 =234529 =-e579 ~e003 1 *000 457 v194 -.929
43290 -149«303 -e022 '13-531 ~e599 -sD04 «999 *524 0[5) .."‘
55090 =17.439 -e 347 =13:534 -eb86 -e007 1000 sl Q%7 ~e935
5200 ~20898 -e077 ~84535 -e699 -+005 1*000 596 *0l2 -e¥35
3) 5773 -22.818 -s079 ~5+802 -+703 +005 1+000 o597 2021 =935
65400 =27.964 -.082 +059 =s712 +003 -*022 Y. WeeyTTTT T e
70+00 =31.493 -+085 -+000 2698 -+003 -+000 +556 ~+08s -«001
4) 7321 -33.722 -s078 =001 ~s 689 «003 -+000 «589 ~-s078 -+001
8000 =-38,272 -+085 004 -e8632 014 «001 2539 ~+085 «003
83«00 ~41.288 -s000 +004 =:59] +004 =-*0C1 68 =+000 «00%
SR~ 90+00 -44,104 «058 001 =+510 000 -+002 518 058 «001
- 95+00 ~46.882 «065 =+002 =513 =+005 %000 e HsE 9085 =W oo
100+00 49,216 «025 -+000 -+504 -+00% s00l 444 “025 -+000
10502 =51.572 -e029 301 =e512 -«020 *0Gl 58l -+029 «001
11300 -54,106 -s088 «005 -+504 -+008 *001 +528 -s068 +005%
115.00 =56.601 -+ 108 007 -e 494 001 *000 +5p% =+108 «006&
12300 =57.057 -e Q97 *007 =489 002 -*000 513 -.0%7 «007
125.00 =51+610 -. 1858 “e007 =473 solZ -+000 o521 b L L e
5) 127.00 63,529 -2 160 «007 - 489 *003 -+*000 «470 ~slép «0Q0é
6) 133.97 =64.055 ~s 154 *00% «03p -+005 -+002 -eg50 “s154 005
i 7) 138.07 =64+049 =170 *303 *001 =+00¢ =+001 =050 =17g *G03
B8) 139447 =644015 -e087 *001 *0io0 *005 =-*001 =010 ~e087 «001
F) 140e57 ~64+.008 -s0 % *Q001 *004 =sp22 *000 -+00"Y ~+0%s «001
13) 19377 -644007 IR T i 001 009 T e T e
i) 143e85 =64.007 =+103 *301 *004 =+029 *0co =+00% =+103 *001

GUIVDANCE REFERENCE RELEASE;

FLAST M9Tluni

MalH ONES

MAAIMUM DYNAMIC PRESSURE:

TleT ARKESTS

LSa; INITIATE TIME BASE Two:

1ECO;

QEcU; INITIATE TIME BASE THREE:

T

INITIATE ULLAGE aUrni

SEPARATION Slenali
S«iB/S-1VB PHYSICAL SEPARATION.

-
g,

r e

S -ur&tnua;g-«&i%:}‘v% Tw-u-n:m,4;.;.~m ;



TABLE 9&

ASTP (SA=Z10) LAUNCH VEWICLE OPERATIONAL FLIGHT TRAJECTOKY
LAUNCH WINpDUW CLUSING
S=IvVy STAGE FLIGHT uaTa

8se

S

L]
)
3
4)

6)

Ty

6l

Sesn/S5«lVE PHYSICAL SEPARATIUN;

Jed ENGINE START CumMMAnND:

90s J=2 THRUST LEVEL?

TERMINATE ULLAGE BURN;
JEITISUN ULLAGE ROCKETS;

DYIARIC PRLSSURE & | PSP
LE> JETTISuNG
Tod INITIATION;

FLIGHT MASS THRUST OrAG  LonGITUDINAL  OVNAFIC I exTlalk T p07Ch aTT.  PITCR aAneei
TiME (ToTAL, ACCELERATION  PReSSURg KAWGE ANGLe COMMAND OF aTTack
(SEC) (L8 (s (.8) (Fr/s52) (WB/sF12) (pke) (bEe) (0Ee)
1) 140485 307882« 9104  B4b. «863 17 1053 “63+999 *007 g
2) 142437 307811 9066 734« «872 i5e 1070 =63+999 *347
3) 145457 307319 1645333 5400 17252 10 R 1% T BSHE " T o JEESEAEEIA T ) ]
4) 148457 305897+ 2103499, 395 22.053 7o 119, “63+999 2+251
S) 15477 303758, 23031010 251« 2494369 40 16267 ~63e597 2+904
160+00 299604 232585, 123 24.965 FE 1«40} ~63+9979 qedTn
6) 1654235 296672« 2321260 Tie 254167 1e 1502 63999 54605
2949120 @ 232458, 44 25446 i _1s59) RN TN s
7) 17147 293323, 232788, 37 254531 O le02p s de 797 6*093
8) 175.00 282236+ 232977, 25+« 264556 O« 1ebB9 530999 7v636
180302 279490 2331900 19 264843 O 1789 “58e79Y l1vee?
190+00 274007« 233072» 10. 2743617 LD 1992 “55e718 182907
20000 268514, 232692, 4 27.881 s 24201 -564874 190249
210+00 263035+ 232542 2 ERENRS e 2e416 =57 e794 19%624
220+00 257554, 233220 I 29.135 D 2.038 e .si;;ay' Ry - —d
230+00 2520640 232800 0 29715 o 24865 -60*254 2Q° 349
240+00 246580+ 232729, O» 30.367 Qs 3.l0g =61+2581 2p+7g00
250400 241103, 232653, O 3l.p46 0 334, 62321 204954
260400 235627 233272 O 31852 0 3e580 530436 21°094
270+00 230135 233470 O 324640 Oe 3484, ~04¢740 20986
28000 224644, 232929+ O« 33.360 0« 4.106 -55.936 20°921 i
29000 219163 232925, 0 344194 O« 44370 560914 21081 P
3el2«o00 213684, 232922, O 35.071 O 44054 ~68+031 21+07}
3i10+«00 208205+ 232915 O 35.992 O 4+%40 “6%e180 20943
320+00 202727 232907 O 36,964 O 54235 ~70+338 204743
b i 33309 197249+ 2328924 O« 37.908 O« 54539 -7ie487 20504
340400 1917720 232878, L 3%.070 UL . . RGN . C CHMNEERRRSY e #
350400 186296+ 232862, O 40.216 O 6el74 734793 19846
360.00 180821 232846 O 41431 O« 64500 -T4e937 19510 —
370.00 175347« 232815, O« 424719 O« 6eb48 -76+09¢ 19 09
380.00 169073, 232790 O« 44.0%0 O« 7+201 7702506 lesos2
39000 164399 2327064 Be  95.553 0 7e565 ~78e428 18+345
400+00 158926 232742 O LY A Te94) «79¢60% T 17e835
418.c0 153435 2336210 G 48.988 ) 84320 ~5Qe879Y 17+40%
420+00 147945 233062 O SCe684 O« 8.720 ~62+080 164596
430+00 192465 233046, 0. 52.630 O Sel4) ~83e197 le+078 i




TABLE 7€ (CONT'D)
ASTP (SA=Z210) LAUNCH VEHICLE OPERATIONAL FLIGWT TRAJE(TORY
LAUNCH WINDUW CLUSING
S=lve STAGE FLIGHT DATA

FLIGHT HaSs THRUST — DRAG  LonuelTulINAL T DYRAMIT T ERTIAL ~ ~ pIfCH ATy, PITCH ANGLE — ——
TiMe (ToTaL) ACCELERATION PRESSURE RANGE ANGLe COMmaANY OF aTTack
(SEC) (Le) tLe) (LB} (FT/82) (LB/FT2) (pEe) (DEG) {pEG)
440+n0 136985 233231 ge 54732 0 9.568 840383 15°46;
45002 131597 232814+ 0° _ 56e956 S TN . 104008 -85+572 144901
460400 126029 232798+ 0- 59.428 A T T T S
9) 467+g0 1212630 197590« 0 524425 0* 10887 87858 13%°6Y5
470+g0 120763 197448, Q- 52+604 0° 10735 87928 13637
88000 @ 116144 196665, 0 54479 O 1142g -89+0a0 13+0%1
490+00 111562. 196553, Qe 564685 Oe 11920 ~90e273 T 120442
50000 106980 196573, O 59.118 O 12435 91 e456 11+805
S10+00 102399 196570 D T T A e o
i 520+00 97817, 19656« (2] 640652 0« 13512 -94.p86 10*195
S30+00 Y3235 196550 [+ 67.826 O 19070 ~95e227 $+600
S40.00 88654 196522, s 71321 Ce 149658 -56¢399 9+045
550+00 64073, 196473 0 75.188 O 150459 -97«6p6 8548
5S40« 79491 » 196409 o _AZ’.Q'O O 15«88 ~58e8,8 7604
570+00 7491l 196306, O T IR e T L VRN 0 e 0 e e
580.00 70333, 196162, O« 89.73% O 17«188 -100+170 7+021
10) 583.81 68588, 196086 0 F1.982 0 1747 -100+170 7¢198
11) 584.p1 68552 137263, O 649.4922 Oe 17.%6) -100«170 7edus
12) 584461 68470+ 55564 O 2.611 o 17+502 =100+170 Tech2
13) 593481 6649560 Oe 1e -.000 O» 184133 =100e19Y Te677

9) EMR SHIFT TO 4,8:1:
10) GUIDANCE CUTOFF SIGNALG
11) INITIATE TIME BASE FQUR:

12) BEGIN LOX wPv i

ExTIUN.




o S li TABLE & (COnT'g)
ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRauE(LTC

LAUNCH WiNDUR (LOSING | W .
S=1Ve STAGE FlLienT pATA
FLIGHT ===== SPACE FIXED ==-== === SPACE FIAED FoSTTIgn AND VEL CITY VECTUR CupPONENTS oea
iR _RADIUS VELOCITY PATH ANGLE A Y i vx by vi
(SEC) (FT) (FT/8) (DEG) (FT) (FT) (F1) (FTs5 (F178) tpt/s)
1) 140485 21101420 7459.82 T b6ep)2 21098273, 202153 Ind197. 2%2604g1 iglae72 678644 fii
2) 14247 21105401 7*&&.;n47 cee28g 21102111 203494 312183 20684474 101532 678¢c:79
3) 145457 211i54%10. 7418.82 6667 21101743 TZ206945 T 335247 T 2785933 T lpiac?7 S8 GevT
4) 148457 21124035 744108 67+54) 21119996« 2099520 3557260 2717088 1011°03 608524866
5) 15277 2113584, 746%443 680329 21131225 2)1%zz22° 3846087 2649+7; 100875 e¥3%es3
160+00 21155346, 7583452 69465 21149705 221506 435436 2481 4,3 1g05+39 7p¥5+28
&) 165435 2116920%. 76584492 70602 21162692 226b80 4737230 2372410 1002¢77 72411+9?
170+00 21180844, 7725.5) 71407 21173498, 231535 sg748g. 227784 1000°47 731398
7) 17147 211844842, T74V.5¢ 719657 21178820 Z33003° 5 ®Za v 22983z T YYNTy 7 gsewp——— 1
8) 175.00 21192948, 78044 72e248 2118496360 236531 544329 2170+5) 997488 792746
180+00 21204641 7887432 73egH9 21195283, 241514 581755 206¢e22 F94.84 T5449+,8
190+00 21226964, Bp52.78 74365 21215265 éS14320 65420060 191%+p2 9€Ye)3 775798
200+00 21248057 8228437 754583 21233667 2601301 736936 1761993 985414 1774}
210+00 21267942, 84 18.78 Toe749 21250483, 271140 817827 16023 9834} 8zp2 14
220+00 21286642, 6812.58 77857 21265709 28QY71s — 9glOp@e 1493eg7 9E3eS3  ew3dIver — -
230+00 21304182, 8522477 768+935 21279342 290816 86527 1282429 98603, 86732 g
240+00 21320574, Y044 en5 79+923 21291359, 300704" 1079489 112042 9913, 69,950
g 250+00 213358639, 9276457 Bge876 21301746 310651 1164939 957499 Y049 V1724488
3 260400 21350002 ¥52p0.6¢c 81776 21310497, 32p68] 1257%660 792027 1007 +84 7433+90
27000 21363g86. 9777.38 820625 21317590+ 330615 1353646 625073 10194, ¥7g3+94
280+00 21378109, 1004640 . 21323003 3§ pg76&s 1952075 45831 1o =
290400 21386091+ {0326476 84418 21326709 351486 15533280 2649445 104916 10269238 2l
3g0«00 2139606] 10619414 844883 2132069, 362067 165749 1lieg7 igé7+5; 10564976
5 310+00 21405045, 10923498 85537 21328923, 372844, 1764655 ~65e321 1g¥ee22 1086944
32000 21413072 11241+06) B6e1 40 21327378, 383840 1874993 =2494+85 1111e%2 1118386
SOt - . L | il 4N, Y D 11572236 860711 21324022 395080 1968366« 4270, 11372, 1150842
340+00 21426364, 11716460 874232 21318823, %gésY2+  ZipS117+ =613+37 116569 119437
350+00 21431689  [2274.8g 874732 213117430 418493 2225275+ ~8p3ey? 119702 12187484
36000 21436177 12647 449 B8+152 21302740 430543 23459530 ~997.95 1231433 12547079
370+C0 21439862, 13035415 88455 212%177¢g 443p40° 476272 ~11%84 1268472 129,794 o
38000 21442784, (3438442 889} 21278788, 455928+ 2607355 ~1400+56 130734 1330095
il Al __390.00 214494984, 13858455 89+234 212637430 469238+ 2742347 =160%+58 1353°44 1369755
“Hp0.C0 2T9%e5p5.  142949.88  BYe52Z0 21296578+ — 4B3pp8s  zBBI355% =, 829§l TTIN01TS IS1g®ess
41080 21447397 14751 a4 89770 212272360 4972750 30249567 ~2045%47 145‘090 1453653
420.00 214477c6e (5227449 87.988 21205645, S12080° 317214930 2274410 150847 1478095
430.00 21447483, 1572310 90171 211817310 527464 33249243 -250%+94 15685 19441 +96 b

1) Sal8/5.1ve PnYSICAL SEPARATION;:

2) Je2 ENGINE START COMMAND;
3) 908 V=2 THRUST LEVEL

4) TERMINATE ULLAGE BURN;

5) JETTISON VLLAGE ROCKETS:

6) DYNAMIC PRESSURE = 1 p§F;
7) LES JETTSON;

8) IgM INITIATIONS




TABLE 9E (CunT'D)
ASTP (SA=210) LAUNCH VEMICLE OPERATIONAL FLiGnT Traue(ToRY
LAUNCH WINDuw (LUSING
SelVs STAGE FLIGHT pATA

FLienT wee== SPACE FIAEU ===-= ~== SPACE FIXED PoSITigh anb 'LLuclf' JEEvon gonrontéTs eea
TiMe RADIUS  VELOCITY PATH ANGLE Y . vz
(SEC) (FT) (FTss) (DEG) (FT) (FT) (Fr1) (rtz:; (ft/sl 1;7/5)

449400 21446792, {624g+38 Y003,V 21155422 543474 348146 =2753445 1633485 1592065

450+00 21445699, 1678gess Fpe43s 21126634, b6g56. 3644743 =300572 179385 16%21+g2

460400 214442749+  |7345.43 Yo*517 210%5277+ B7754W5 T 38pY6%g° “3z67%&5 1779516 T IEVRIIVE

9) 46%.00 2144277G. 17866436 90573 21064770 593903 3641960 =~3514°235 185935 1791972
470+00 21442589, 179:7 465 o564 21061250 595787 39810639 =3540°49 185734 17465+9)

480400 21440584, 16440498 90675 21024427 014692 4158637 3825499 193054 179364,7

490+00 21438267+ 18985.84 90739 20984699, 6343820 434049.3¢ 412174 2008+18 1892392

50000 21435713 1955495 90775 20941957 6548730 «527185. 4428040 29%0+8, 18693)°74

510+00 21433007 20150239 T 9pe764 208960849 676218 471Tisie =4T780en7 Z17Y4i6  TVHE1ez®

520+00 21430224 30774452 9077} 2p846%36. 698477 471049 =5083+83 227308, 2001 %20

530000 21427455+ 21492%+45 9pe729 207943650 721720 511%5g4¢ =5433+ 6 «37649, “g592004

54300 21424814, 2211798 Ypr657 25738222 71496024 $32944g" =u79de 3% PELTTFIY 211992

55000 21422420 22848440 90556 2067834 771474 5543593 =618jp" 2605+G2 a,-;b.sg

56000 21420424+ 2360Y.94 0428 20614533 798156+ 5765208 ~6583+77 2733406 zzsol-o

570400 21418903 24423416 Y5297 20546537+ 826,78  g¥938Ves  <=7g1YesY  2873+3p5 232

580400 21418011« 25285.82 90103 20474110° 855653 6229756 =7466084 dp22+%3 ‘4'0"33

10) 583.8) 21417915,  25628.88 90+007 2p4453p8. 867294+ 03217300 763887 3p8z+3e 2426%04
11) 584.01 21417914 25646407 Y0+00%4 20443779 867710 6326585 =764775 3005033 c4928%+02
12) 58446) 21417914, 2565002 90+003 20439185 8697620 63411560 =76600g1 3085034 24282443
13) 59348} 21417906+ 25651011 90+001 20367419+ b98gv6- a569174 =793500 2074020 29170094

9) EMR SHIFT TO 4,8:1;
10, GUIDANCE CUTQOFF SIGNAL:

12) BEGIH LOX NPy

INITIATE TIME BASE FUURS

13) ORBIT INSERTIONe




Ll L R ARGE e teonT

ASTP (SA=Z2iC) LAUNCH VEHICLE OPERATIONAL FLIGWKT TRAJECTONY
LAUNCH wINDOW CLUSING

S=Ivg STAGE FLIGHT UATA

 OYNALIC PRESSURE = 1 pSFi

FrLledr ewmwme EARTH FIAED =we== weme LARTH FIKEU PGSIVION AND VELOCITY VECTOKR COMPUNENTS ===
TIME = POSITIGN  VELOCITY PATH ANGLE Bl % Y z Lx oY 0z
(SEC) (FT) (FT/s8) (DEG) (FT) (FT) (F7) (Fiss) (Fi/s5) Tariy —
1) 140485 291166 6648467 62486 1910280 ~19g2° 2197350 29684.,9 3747 59416
2) 142417 299665 663620 63+154 194944 =199] 22758« 2943475 =37+35 2949;+42
3) 145457 321464 6bppebé 63+%11 20477%. T=2078s 247795, 2846427 S37+4Y T 5955.3%
4) 148457 340706 6619.38 644568 2132184 =2192¢ 265732+ 2765t =38.88 630692
5) 152477 367785, 662494 65475 2249717 =2357» 29114ge. 2695+80 =39418 eg¥3+24
160400 414886, 6745437 67001 243691 2639 335765 2552+00 =38.89 6248418 —_—
6) 145435 450149 68184067 6B.0%8 257067 =28470 369517 2446084 ~38+62 6364044
170.00 481065, 188202 69527 268229 =3025¢ 399334, 2356+90 -38429 6466007
7y 171447 4908687, 6902476 69316 271667 TT®3082¢ | 40885Q. 2327448 =387 R 5, b o, SRS
8) 175.00 S1464G. 6954482 69998 279767 =3216¢ w31%420 226044 ~3792 e579¢24
182+00 548578, 7036011 70+924 2908340 =3405¢ woeslzee 2167499 =37.88 0695467
19000 017596 7:%96¢07 T2e447 3117120 ~3784 ¢ 23315Q 20156 3747 69068+8)
20000 688213, Ti66e86 732054 331089, 4147 6033250 1665085 =34.%0 71274,
21000 750519 7548.87 750197 a4B963. 4474 6757170 1712+15 *29e85 7352409
220400 834609, 7742460 764469 365333, 4735 750368 1561 +85 =21e03 788344
23000 vyipS96s 7949.00 774678 380198+ -4901 ¢ H279120 141072 "10+88 782248
240+C0 988588, Bloess7H 78.828 393542 4944 904860 1257«%0 2+67 8p6Y+28
25000 1068693, 8395.98 79+%1p 405356+ ~48350 988627 11049453 19037 ©322+99
26000 1151023 8636495 8p+528 415630 ~4548 1073352 950+g? 38.064 6584445
27000 1235699, BB9p.87 B)e8865 4243560 ~4053¢ 11605492 794042 6p77 8855410 b
28000 1322846, 9157419 B2+786 431512 33230 1250464, 636434 85475 WIINeES T ]
. 290400 @ 1412584, 9435.00 834629 437077 2329 134932671 476451 11363 Y42ze28
=. 30000 1505031« 9724495 84441 441039 =1041 1438959, 31529 14452 F718+76
' 31000 1600315 10027447 854137 443377 572 1537668, 15192 178+5] 1002473
32000 1698564, 10342.86 85481 444070 254Qg 16394966« 13094 £15e72 1p3%p6p
330+00 1799913 1067142 Bbe433 443091 4897 1744515 182048 256+ 30 10666078
340.00 1904496, 11013.52 87.00% 4404912, 7677 Ta52858s =353+93  3p0+38 1100373 Ll
350400 2p124564 11369462 87+53p 436003+ 10917 1964627, ~52865 348434 1135) 98
360400 2123937, 1174p+22 88.009 429628, 146530 2q79%38. =707 «no0 39976 11712010
370+00 2239C%1 1212548] 88442 4216520 18925 2,98% 11 -88%e04 455437 1208460
38000 2358073, 12527.01 6B.832 412035 23774« 2321074 -i075%;2 51597 1247c 15
39C.C0C 2481047 12944455 89+ 8g 400336 29243 244836« 1265047 579044 jeboteqy
40200 2608183 1337930 CTLWBE 386706 35378 2a7%113s T =j4E1e® 648437 1328398
41000 2739668, 13833.77 87e755 371097 422280 271407g¢ 166193 l2év4® 13714950 i
"420+00 28757g1 . 1430766 B9.987 353447 498460 2853962 -186Y038 Bpie63 19362935
430.00 3016475, 1480111 9016} 3336920 SB264. 2997394 -20824+80 bpee7e 1462658

Selb/S«lve PnYSICAL SEPARATIONS
Jm=2 LNGINE START COMMAWL:

90% v=2 THRUST LEVEL: Ll
TERMINATE ULLAGE BURN;
JETTISON VLLAGE ROCKETS:
LES VETTISON;

IGM IWITIATIUNG




. TAbBLE 9E (CupTtD)
ASTP (SA-210) LAUNCH VEHICLE OPERATICNAL FLIGHT TRAJELTORY
LAUNCH WINDUW CLOSING

S=lVe STAGE FLlounl PATA

9 g FLieny weecn EARTH FIAED =o=se R Te=e- EARTH FIXEU POSTTIUN AND yELOUTY (ECTUR CUNPONENTS sase
I i TIME POSITION VELOCITY PATH ANGLE X Y i vx Y 0Z
o 53 (SEC) (FT) IFT/8) (DEG) (FT) tF 1) (F7) (tFiss) (FT/8) (FTrs)
§§ 440400 3162199, 1531602C 9ce338 31177¢e 6765 ¢ 31460000 =2304°8" 977489 1511098
450+00 3313097, 15854014 90+46g _287610: 77863 339907, =2530°85 1075¢,8 156139,
o - 460+00 3469408, 16414495 90547 261133 B9 z28s 3,584 19e T =z786e40 117945 T 18339415
C!> 91 446%9.0g0 3614923 16935465 90605 23525] ¢ 1001 88° 3Jegstébe =2987+48 1277+83 16621907
o) 47000 3631368, 169846073 90616 23225) 1147y 34225130 =3g12°6Y  1287.8p 16667978
= 480+00 3798608, 175g8+01 90-731 200838 1148620 3791555 =3271°86 139 049 17149324
49000 397]?5]. 1805qg+8] 90°+778 166788 129320 3965939 -3539099 ]50;0;2 1763652
n Sp0+00 41498926, 18837.85 90814 130007 144906 414943560 =3816+g7 163733 1815023
51000 833248}, 1921121 Y0822 90389 (61692 T N3Z851Y¢ T T S{IO7Y0 I 7HQY?T 8585+ 99
520400 4521985 19833.22 90807 478070 179753 45181560 ~44])1°g® 1872076 19245+58
53300 4717727, 2p%85.96 90762 21250 199179. 471352g. -4727+42 201410 1983002
540.00 4920023 21172425 90068¢ 46787, 240069 49148760 505756 2165054 20444094
55000 5129222. 21895.48 Foe58) =~99078. «425270 5,22527. -54p3¢39  2327e8p 210% 20
560+00 5345703, 2265961 90446 ~154915 2666650 53368pg° ~5767%30 259182 2177915
57000 55696884, 2347g+40 S0°309 =2149537. 2928]7v 5558053 T Rk A s 4 K1 L —
580+00 58022234, 2433066 f0+107 -278171» 320525 5786692 ~656543] 4892430 232468496
o 10) 58348} 5893106 24672483 90+009 =303502° 331797 5a758%3ge. ~6719+85 2972413 2355343
S 11) 58401 5897907, 24689.97 S0°004 -304847, 332301 Su8go42e 672784 297645 23568448
12) 584+0) 5912318, 24693.89 S0+003 -308889, 334086 58947830 =6744+7%  2978¢;2 23567449
13) 593.8) 613325 24694466 90°001} -372096¢ 361567 6111267 5995062 2995458 434992484
9, EMR SHIFT TO 4,831,
19) GUIDANCE CUTOFF SIGNALG .
11) INITIATE TiMc BASE FOUR;
12) BEGIN LOX NPv

3

ORBIT INSERTIONe




TabBLE 9 (CUNTID)
ASTP (SA=210) LAUWCH VEHICLE OPERATIONAL FLIGHT TRAGELTOURY
LAUNCH WwWINDuS CLOSING
SelVe STAGE FLIGHT PATA

FLIGHT aLTITUpE RalGe  REEATIVE — VELOUCITY VE(TUR RZIWUTH LURGITUyg GEUCENTRIL — GEORETIC
i L i B VELOCITY  SPace FIREL  EARTh FlAey  (PUS, £xST)  pecLingTiON L, Tilupe
(SEC) (FT) (NM) tFr/s) (LEG) (DEG) (uke) (bEG) (beGe)
11 149085 192175, 35.997 67234+4¢g 464243 374,87 6021 284944 292107
2) 14217 1961740 37+)8)  67p7e82 40252 37196 ~bge197 28496} 29124
3) 14557 20623¢ 400461 6668487 46253 37210 T "Bge1sy T a%epod T 29ejé8
i 4) 148057 214894, 43370 667847 4690195 37223 ~8gejcb 2%4p43 2%+20¢
! 8) 15277 226727, 47+488 6709474 46111 37251 “bgegit 29097 29261
i ~_1%p-+00 296362, 59710 679356 4597 37307 “79+995 294,93 29%357
6) 16535 260300 Qe 67 6863429 454872 374349 =79e%32 29e365 29430
170+00 272002 64+583 6926495 450788 373886 ~79s878 2%+329 29v494
7) 17147 275621 684519 6747478 454763 B L o IR . . MR ASORS . R
8) 175+00 284179, 7Gs246 700207 45698 37427 ~79+8,5 294399 29%563
18p+0¢ 295%46. 754598 7061066 450608 374066 =7ve732 290469 290634
l"C°30 318422, B6e556 72423 ) 450454 37540 =79e6.5 2’.‘]9 “907‘0
20000 339672 F1e846 7913435 450324 370644 =79e493 2%.763 29929
210°00 359720, 109+479 7595479 454218 374763 79356 2949106 30+083
220+00 378587, 12le467 “7789.95 45136 — 37.%e% *79e2,5 BE | 7 MRS T T L |
23p+00 396300 1334821 7996477 454076 38apbe =79.p68 30+236 30+404
240+00 412870, 1464557 B214492 454038 384246 “78e9,7 30403 30571
4 250+00 428315 15%+686 B444456 454019 384441 ~76.729 30574 300743
” 260+00 442672, 173223 B6E5.94 454018 384651 =7645%6 304751 30920
270+C0 455951 187+182 894025 454035 38.87¢ ~Toe4se 30932 3lv102
28p+00 468177, 201+560 YZ20é+9% 45,068 3F113 T *7T8e250 3Te s RN NS
2%0+00 479368, 2164433 748517 4501168 393623 ~78eg067 31+310 3148
300-+00 489552, 231755 9776+5] 454184 39e625 ~77.877 3les07 310678
3i0+00 498758, 247 +5064 1G07E+4) 454265 37898 ~77+686¢0 3le709 3le881
320+00 507014 2634877 1039420 454362 40+182 ~T7+474 2le917 32+090
33p+00 514345, 280713 10723416 454473 40477 =77e+20p 34¢131 32+304
3%0+00 5207849, 2564991 11065686 45,600 I LRA b E— b TS 33T — JTesy————— —
350+00 52636 3164033 11922416 454742 41101 ~76+805 324376 32075}
36000 531107, 3384558 1179318 45.898 410427 "76¢503 1Z.808 32+984
a7p+00 535059 35344690 120799 460070 41766 “70e3}1 33en47 330223
38p+00 538256, 373452 1258ge82 460256 42118 “Toep4b 33272 33e468
%000 540740 393.869 12998480 460457 420479 =Toe774 334543 33+721
4C0+C0 542554 419.967 1393399 7 40673 H2852 T *T5e%87 T T 3304 “33+98)0
4lp+00 543747, 430.776 1360892 46905 430237 =73e]08 34907 349240
4Z0+C0 544368, 45%9.327 1436329 47153 430634 ~T74e870 34340 349520
430-C0 544466, 4824451 14857.22 47«41 44e043 “T4e549 31821 349e801

1) S=1b/5=1VB PRYSICAL SEPARATION: ~~—— — —~~ omoT oo 7
2) J=2 ENGINE START CcOmMANDL
3) 908 J=2 THRUST LEVEL];

4) TERMINATE ULLAGE BURN;

6) JETTISON ULLAGE ROCKETS:

6) DYNAMIC PRESSURE = 1 PSF;

j 7) LES JETTISONG
w) 16GM INITIATiONG




i Asff }S;-ZIE) deuc

_TABLE 9E (CUnT*D)
H VENICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLUSING
S=lve STAGE FLIGHT DATA

FLIGHT ALTITUDE KANGE RELATIVE VELOCITY VECTOK AZIMUTH LUnalTUDE  GEOCENTRIC  GEODETIC
—— 02 L AR l VELOCITY  SPACe FIXED  EARTH FlXey (PUS. EAST) DECLINATION  LATITUDE
(SEC) (FT) (NM) (F1/5) (DES) (DEG) (VEG) (VE6)  (DEG)
o 4490+C0 S441g6. 5g64781 15372083 470697 44,466 “740208 340909 35.0%0
b Z! __450°00 5:3354. 5332753 15911925 47995  44.903 ~735085 354208 350386
o @ 46000 542281, 557+604 16474458 462310 45-55?"“_“""‘737?7%'_""“—-*537%51' 35069
ig 2 9) 469.00 541103, S581.657 16993+76 480609 454770 730143 35790 35972
B3 E: 470+00 5409759, 5844375  17044.89 480642 45.815 =7300863 35.821 36egp4
. _48pgs0@ @ 539327. 612007 17566069 480983 né-27q =720673 360141 360325
o v 490+00 537392, 64G.49) 1811003 490341 460740 =720245 360468 3600652 §
a 500-00 535231 669.864 1867746} 490716 ___47.228% =71e799 360802 360987
Q 510+00 532928, 760e167 1927153 5p0410 47726 =71333 37144 37329 i
= 520+00 530558, 7310445 198949411 550524 48:246 =7g0845 370493 370679
ia 530+0¢C 528212, 7630744 20547046 5pe%62 480788 =730345 37 e850 300537
S40+00 526005 7970117 21234436 51423 490351 "evobC] 384215 38e4p2
550°00 524062, 831+620 21958422 51909 490938 "6Y024] 384588 360776
__560.0n 5225916, 867.313  22723.01 520422 500549 “680654 38,969 394157
s70.00 521462, 904267 23534048 520967 51191 ~68:036 37.358 39.547 TR
. 580e00 521045, 9424557  24395+45 530535 51855 ~670307 3%.756 39945
lp) 583.8) 521138, 957+528 24737.88 530758 520113 ~67+131 3%.910 400099
> 11) 584.0) 521147, 9584318  24755.04 530770 52.327 “67¢117 3%.918 40¢107
v 12) 58446) 5211764 9600692 24758099 530798 52+157 ~67.077 3%.942 40e132
13i 59383 521617, 997094 24694460 540230 520614 ~6he447 400313 40503

9) EMR SHIFT Tu 4e83:14
. In) GUIVANCE CVUTOFF SIGNaLj
11) INITIATE TIME BASE FOUR

12) BEGIN LOX NPV
13) ORBIT INSERTION,




il (A ! TaBLE 9& (CUNT*p)

ASTP (SA=210) LAUNCH VEHICLE OPERATIONAL FL1IGHT TRAJECTORY
LAUNCH WINDUW CLOSING
S«lves STAGE FLIGHT DATA

FLIGHT VEHICLE aTTITULE ANGLE T VEWICLE ATVITULE waTE 7 VEWIcEE ATTIT40t Esxon
i Iing PITCH YAW ROLL F1TCh YAk KoL PiTen Tan ROLL
(SEC) (DEG) (DEG) (LEG) (VEG/S) (DEG/S) (DEG/S) (uke) (OEG) (DEG)
1) 14085 ~64.007 -e103 001 004 -eg2? *0go =eggo =103 «Q01 ey
_2) 14437 =63.991 -e222 =001 __*p27 = =e}b2 =*003 ~ +Dp® -.222 =+001
3) 1454587 634630 1172 =+057 $133 -.221 -*053 T e36% T=lel72 T =e060
4) 140057 =634534 -e964 ~e332 -e048 254 -+0%0 ETY ] ~e¥63 ~s330
5) 154477 =~63.602 ~a193 ~e587 -e037 042 “0l0 s196 =192 ~e587
it leC«00 =63.870  =.301 ~e6b8 =e01l1 «00é -*040 *130 =+300 =eb63
6) 165435 ~63.930 -e269 ~+655 -+009 «000 *017 «07%70 269 -eb55
170.00 ~63.962 -s274 “~ebb4 =006 = =Bt @ =eD)® M. . 0274 ~eb64 o
7) 17147 =63.970 -e274 =+698 =+005 «000 -*0s7 o T T R T
i 8) 175+p00 “63+974 ~s315 =759 =002 -+00¢% *056 g2/ ~e315 -e759 ]
18000 50757 -a56% =sCle 1132 Ylhd 131 -le787 s 420 =000
19000 55,432 -sl30 ~eG28 -.225 w037 g L] “284 =e3t3 =-+0z8
200+c0 ~564713 «255 -e562 -e115 039 -ez? elbi ~e383 -s560
21000 =57.6060 «750 -e822 -e095 <052 -*028 w137 ~e406 “ab20
220+00 =58.710 1237 -e24) -sl26 047 Qa7 L] *s807 = =¥ @@ -
i 23C0.00 ~60«075 1684 +413 -e129 042 *067 o177 ~s404 19
s 24000 ~4ls108 2094 482 -+ 100 «CH40 -*030 elgl -+ 407 che7
e 25000 624107 2480 2178 -ell0 037 -2031 v 183 ~e408 + 185
260400 ~63.201 2846 ~s128 =112 «pl3é -*030 156 -s410 -sl20
27000 =644504 3.192 ~e45g =139 034 -*032 0177 -e411 -+ 440
280+00 654796 34529 ~s757 =e110 034 -*029 LTS -+ 415 =748 I
~ 290+g00 -664768 3.863 -2354 -e104 033 072 o148 ~e418 -e343 g
3pl.00 -67.875 44180 w36¢ =+114 «032 071 2155 -.427 0372
i 310.00 -69.026 44494 518 =sl16 031 -+029 v187 ~e43p 532
320.00 =7Cel0D 4799 «234 -.115 «031 -e028 v156 ~s436 v248
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1) Seib/S5«1vB PRYSICAL SEPARATION;

2) J=« ENGINE START COMMAND:

: 3) 90% J=2 THRUST LEVEL]

i 4) TERMINATE ULLAGE BURN;

? 6) JETTISON ULLAGWE RUCKETS:

&) OYNARIC PRESSURE = 1 PSF}

| 7) LES JETTISUNG e R e e ety e L iin jii
8) len INITIATION;




TABLE 9E (CunT'D)
ASTP (SA=210) LAUNCH VEMICLE OPERATIONAL FLiGWT TRAJECTORY
LAUNCH WINDUW CLOSING
S=]Vp STAGE FLIGHT UATA
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9) EMR SHIFT TO 4,6:1; :
10) GUIDANCE CUTOFF SIGNAL: 1 . —
11) INITIATE TIME BASE FOQUR: TRTES i )

12) Biwlh LOA WPV

13) ORBIT INSERTION.
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FIGURE 1E

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 2E

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
: LAUNCH WINDOW CLOSING
ALTITUDE HISTORY
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FIGURE 3E
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
VELOCITY HISTORIES
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FIGURE 4t
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
: LAUNCH WINDOW CLOSING
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FIGURE SE
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
EARTH FIXED PATH ANGLE HISTORY
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FIGURE BE

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
PITCH ANGLE OF ATTACK HISTORY
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FIGURE 7E
ASTP (SA-210) LAUNCH VEHICLE CPERATIONAL FLIGHT TRAJECTORY
| LAUNCH WINOOW CLOSING
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F IGURE 8E
ASTP (SA-210) LAUNCH VEHICLE GPERATIGNAL FLIGHT TRAJECTORY
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FIGURE SE
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
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. FIGURE 10E
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTIRY
LAUNCH WINDOW CLOSING
s INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES
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FIGURE 11E -
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
INERTIAL YAW ATTITUDE AND YAW ATTITUDE COMMAND HISTORIES
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. FIGURE 12E
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
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FIGURE 13E .
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING
INERTIAL PATH ANGLE VS. INERTIAL VELOCITY '
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FIGURE 14E
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
< LAUNCH WINDOW CLOSING
¢ ALTITUDE VS. INERTIAL VELOCITY
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