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Aerodynamic Heating Indicator

Aerodynamic Load Indicator

Altitude

Angle of Attack, Pitch

Apogee Altitude

Attitude Command

Attitude Error

Axial Force

Descending Node Argument

MFINITIONS AND SYMBOLS

	qVr	 dt	 q = dynamic pressure
niz - at

	

))	 Vr = relative velocity
at = total angle of attack

Product of dynamic pressure and „ngle
of attack.

Vehicle altitude above the reference
ellipsoid measured along the geocentric
position vector.

Angle between the pitch plane component of
the relative velocity vector and the longi-
tudinal axis of the vehicle, measured
positive nose up.

Apogee height of the osculating conic above
the reference ellipsoid, referenced to the
equatorial radius,6378165 meters.

Eulerian angle command,derived by the
guidance system and transmitted to the
control system.

Difference between the vehicle attitude
(pitch, yaw and roll Eulerian angles) and
the vehicle attitude command.

Component of the resultant aerodynamic
force along the vehicle longitudinal axis
(X axis of PASCS 8a), measured positive
toward the nose of the vehicle.

Angle measured in the equatorial plane
between the orbit descending node and the
space fixed launch meridian defined at
Guidance Reference Release.

Component of the resultant aerodynamic
force along the relative velocity vector.
measured positive opposite to the veloc
vector.

-t (Density) x (Relative Velocity)2

ix



Ground Range

Inclination

Inertial Range Angle

DEFINITIONS AND SYMBOLS (CONT'D)

t

Earth Fixed Cross Range

Earth Fixed Flight Path Angle

Ye component of PASCS 10 position vector.

Angle between the earth fixed velocity vector
and the earth fixed geocentric position vector
(PASCS 11), measured positive downrange from
the position vector.

Earth Fixed Position

Earth Fixed Velocity

Earth Fixed Velocity Magnitude

Eccentricity

Flight Azimuth

Geocentric Declination

Geodetic Latitude

Position vector/components in an earth-fixed
pad-centered plumbline coordinate system.
The Xe axis is coincident with the reference
ellipsoid no-ial, positive upward. The Ze axis
is parallel to the earth-fixed aiming azimuth
and is positive downrange. The Ye axis com-
pletes a right handed system. (PASCS 10)

Velocity vector/components in PASCS 10.
2	 . 2

Xe	 +	 Ye	 +	 Ze

Eccentricity of the osculating conic.

Angle defining orientation of the space fixed
coordinate system downrange axis, Zs, at
Guidance Reference Release, measured positive
east of north in plane normal to the space
fixed Xs axis.

Angle between the geocentric radius vector and
the true equatorial plane, measured positive
north of the equator.

Angle between the reference ellipsoid normal
through the point of interest and the true
equatorial plane, measured positive north of
the equator.

Surface distance from launch site to the sub-
vehicle point, positive east (0 0 - 1800).

Angle between the instantaneous flight plane
and the equatorial plane.

Angle between the instantaneous space fixed
position vector and the space fixed position
vector at Guidance Reference Release.

X
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DEFINITIONS AND SYMBOLS (CONT'D)

Longitude

Longitudinal Acceleration

Mach ,',Number

Mass

Navigation Coordinate System

Normal Force

Perigee Altitude

Period

Pitch, Yaw, Roll (Inertial)

Radius

Range

Relative Vehicle Attitude

Angle between the Greenwich meridian plane
and the projection of the geocentric posi-
tion vector in the equatorial plane, measured
positive east of Greenwich.

That part of the total measurable acceleration
directed along the longitudinal axis of the
vehicle.

(Relative Velocity) ; (Local Speed of Sound)

Mass of the vehicle,

This system is identical to PASCS 13 with
ideal navigation.

Magnitude of the resultant aerodynamic force
normal to the vehicle longitudinal axis, and
in the plane defined by that axis and the
relative vel*eity vector.

Perigee hoight of the osculating conic above
the reference ellipsoid, referenced to the
equatorial radius, 6378165 meters.

Period of the osculating conic.

Eulerian angles of vehicle attitude measured
with respect to the space fixed coordinate
system. Vehicle attitude is defined by the
ordered rotation of pitch, yaw, and roll.
(See illustration)

Space fixed position vector magnitude,

^
XS2 + YS2 + ZSZ.

Surface distance from launch site to the
sub-vehicle point, positive east (00 - 1800).

Pitch, yaw and roll angles of the vehicle in
an earth relative system. The roll axis is
the projection of the velocity vector in the
local horizontal plane; the yaw axis is in the
local, vertical plane, positive toward the
center of the earth; the pitch axis completes
a right handed system. Vehicle attitude is
defined by ordered rotation-pitch, yaw and
roll,

xi



vs



Relative Velocity Velocity - relative to the atmosphere (in-
cludes wind velocity).	 1

1

Semi-Major Axis Length of the chord in the orbit plane
connecting the apogee and the perigee of	 j
the osculating conic.

Space Fixed Cross Range Ys component of PASCS 13 position vector.

Space Fixed Flight Path Angle Angle between the space fixed velocity
vector and the radius vector (PASCS 13),
measured positive downrange from radius
vector.

Space Fixed Position Position vector/components in a space
fixed earth centered, plumbline coordinate
system defined at Guidance Reference Release.
The Xs axis is parallel to the reference
ellipsoid normal which passes through the
launch site.	 The Zs axis is parallel to,,
and positive in the same direction as, the
earth - fixed firing azimuth. 	 The Ye axis
completes the right handed system. 	 This
is Project Apollo Standard Coordinate

. System 13.	 (PASCS 13).

Space Fixed Velocity Velocity vector/components in PASCS 13.

Space Fixed Velocity Magnitude Xs2	 +	 , Ys ,	+	 Zs

Time Instantaneous flight time referenced to
first notion.

Three Sigma (30) Three standard deviations.

Thrust Total effective thrust magnitude, 	 i

FTX	 +	 FTY	 +	 FTZZ.

True Anomaly Angular displacement of the vehicle C.G.
from the perigee, measured in `he direction

F of the motion.

^f
Velocity Vector Azimuth The angle between the velocity vector pro-

jection on the earth's surface and true
north.	 `N

a

t
A

xiii
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Vehicle Weight

X4 Position Vector

Instantaneous total vehicle weight.

Vehicle c.g. displacement components in 	 fw
a space fixed, right handed, target
coordinate system with its origin at the
center of the earth. The X4 axis passes
through the descending node of the orbit
plane. The Z4 axis lies in the desired
orbit plane 900 downrange from the X4 	 j
axis. The Y4 axis completes a right
handed system and is perpendicular to
the orbit plane.



DEFINITION AND SYMBOLS (CONT'D)

AFETR Air Force Eastern Test Range

AFB Air Force Base u

AHI Aerodynamic Heating Indicator

APS Auxiliary Propulsion System

APSO Apollo Soyuz Program Office

AS Apollo Saturn

ASTP Apollo Soyuz Test Project

B-7 Trajectory Data Tape

C C-Band Radar Stations

C/0 Cutoff

CS Command System

CCSD Chrysler Corporation Space Division

C.G. Center of Gravity

CM Command Module

CSM Command and Service Modules

DELTA Increment

(OP) Parameter Increment

DIA Vehicle Diameter I	 I

DM Docking Module

DRL Data Requirements List

ECF End Conditions of Flight

EMR Engine Mixture Ratio

F Average Longitudinal Sea Level Thrust`
3

y

FPR Flight Performance Reserve

L	 FT Flight Technology

g Acceleration of Gravity at Sea Level (9.80665

m/sect)
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DEFINITIONS AND SYMBOLS (CONT'D)

E

GCS Guidance Cutoff Signal

GET Ground Elapsed Time

kk
	 GFD Government Furnished Documentation

f
GH2 Gaseous Hydrogen

GMT Greenwich Mean Time

e
GRR Guidance Reference Release

GSFC Goddard Space Flight Center

H-1 S-IB Stage Engine

i Inclination

IBM International Business Machines Corp.

IECO Inboard Engine Cutoff Signal

IGM Iterative Guidance Mode

IMU Inertial Measurement Unit

ISP Specific Impulse

IU Instrument Unit

I
J-2 S-IVB Stage Engine

KSC Kennedy Spaceflight Center.	 Q

LAC Loss of Attitude Control

LC

i

Launch Complex
a

LES Launch Escape System

LH2 Liquid Hydrogen	
>,

LMSC/HREC Lockheed Missiles and Space Company/Huntsville
Research and Engineering Center

LOX Liquid Oxygen

LSA Level Sensor Actuation 	 -

LVDC Launch Vehicle Digital Computer

xv



DEFINITIONS AND SYMBOLS (CONT'D)

L/V Launch Vehicle
ig

LWC Launch Window Closing f

LWO Launch Window Opening

MDAC McDonnell Douglas Aircraft Corporation v
s

MSFC Marshall Space Flight Center

NASA National Aeronautics and Space Administration

N2 Liquid Nitrogen

N/A Not Applicable

N/D Non-Dimensional

NPV Non-Propulsive Vent

OECO Outboard Engine Cutoff Signal

oI Orbit Insertion s=

OT Operational Trajectory

PASCS Project Apollo Standard Coordinate System !'

POT Preliminary Operational Flight Trajectory

PSF Pounds Per Square Foot

q Dynamic Pressure

RP-1 S-IB Propellant

RSS Root-Sum-Square

S-IB First Stage of the Saturn IB Launch Vehicle

S-IU Saturn Launch Vehicle Instrument Vehicle

f

S-IVB Second Stage of the Saturn IB Launch Vehicle

f

SA Saturn s"

Sc Spacecraft
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DEFINITIONS AND SYMBOLS (CONT'D)

SIGMA (o') Standard Deviation

(E) Summation of

SLA Spacecraft Launch Adapter

SM Service Module

STA Vehicle Station Location

T Telemetry Stations;
Time Base One Time

TO
i

Time Base Zero

T1
E

Time Base One

T2 Time Base Two

T3 Time Base Three

T4 Time Base Four

TN Technical Note

UHF Ultra High Frequency

USA United States of America

USSR Union of Soviet Socialist Republics

VHF Very High Frequency

W Flowrate



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. (81/0

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 specif-ed 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, pertinent 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

	

y (inn)	 de )	 (deg	 Steering  (lbs)

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

Z
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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 pound

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 of S-IVB stage attitude control. The nominal sim-

ulation also includes the S-IB 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 stimulation and from GRR to

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

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.

2



LOX LH2 Total
Pounds Pounds Pounds

Total on board at GCS 2208 1792 4000

(1) Unuseable 440 948 1388

(2) Total Available 1768 844 2612

3 sigma FPR allocation (estimated) 1173 688 1861

Remaining launch window allocation 334 70 404
(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 LH2 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).9 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 and 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.
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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 eval ting 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 at1	 y	 approximately 12.20 GMT on July 15,1975 from

	

{	 Baikonur Kosmodrome, Kazakhstan. The Apollo will be launched approximately

	

}	 1

7.5 hours later from the Kennedy Spaceflight Center and will subsequently

rendezvous and dock with the Soyuz (References 1 and 2).

	

4	 ^

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

Operational 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.

4
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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

Kosmodrom.e, Kazakhstan, and inserted into a 188/228 km. (101,5/123.1

n, mi.) earth orbit at an inclination of 51.78 degrees. After insertion,

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

1	
success.

Subsequently, Apollo will perform an orbit transfer to rendezvous with

i
the Soyuz and then dock on the 29th Apollo revolution. The two vehicles

I
will remain docked for approximately 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 experiments, five additional days,

5



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

are available in References 1 and 2,

2.1 Mission 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 (LWC) constrained by the 37,4 degree

6



.	 AFETR minimum launch azimuth limit.

f

3) Optimum Flight Azimuth (computed as specified in Reference 5);

j	
Nominal = 45.158 degrees east-of-north;

!	
LWO - 48.463 degrees east-of-north; and

LWC = 37.400 degrees east-of-north.

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

73.55 x 10 7 N/(m x red.) or 75. x 106 kg/(m x red.).

5) Vehicle attitude command rates <_ 1 degree/second during

boost flight.

6) 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.

7) Nominal flight environment is he Patrick AFB 1963 atmosphere

model with a July mean variable azimuth wind.

8) Aerodynamic loads during a full lift, free fall abort from

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

9) 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;



Descending Node Argument

Nominal	 156.887  de&;

LWO	 157.775 def, ;

LWC	 154.802 deg.

10) Continuous communications and tracking cover^ige during powered

,'light.

11) S-lVB stage pitcl, and yaw inertial attitude rate limits of

+ 0.3 degree / 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

obtained from the Government Furnished Documentation (GFD) listed in

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



LAUNCH VEHICLE AND FLIGHT ENVIRONMENT

F	 Detailed launch vehicle and flight environment data are displayed in

Appendix A, A discussion of these 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 IA.

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 2.7. 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

3
the vehicle mass with the associated center of gravity and moment of	 x

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

4
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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 5A. iOrbital

aerodynamic data were provided by Reference 12.

3.4 Propulsion Systems

The S-IB stage is powered by eight H-1 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 a 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 Engine Mixture Ratio (EMR) and, 6 seconds later, to

facilitate an EMR shift to 5.5:1 for approximately 31.9 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 obutined 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,
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Four solid propellant retro-motors (TE-M-29-5) mounted on the S-IB/S-IVB

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 eacl

(Reference 15),

Three solid propellant 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 (vacuum) hypergolic rocket

engines. This system provides roll control 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 commar_ds,'initiates guidance and control functions,

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.



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 Launch Vehicle Digital Computer (LVDC) provides pitch,

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

T1 (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 T1 + 9.8 and T1 + 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 T1 + 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 Tab_ , 3B.
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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 flight. 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 AP,S provides total attitude control during the orbital flight

phase while the IU is active.

3.7 Flight Environment Description

The 1963 Patrick Reference 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-

f	 f ile is the July mean variable azimuth profile defined in Reference 24,

-._.plemented by data from Reference 25 for altitudes above 27 kilometers.

Inertial pitch and yaw plane components of this profile are depicted in

Figure 7A.

ii
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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-IVB Propellant

From Planar Launch	 Node	 Azimuth	 Required for Yaw Steering

(min)	 (deg)	 (deg)	 (lbs)

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
i

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
i

pounds of S-IVB stage propellants are utilized in the nominal case to steer

to the target orbital plane. The LWO 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 steering to the target orbital plane. The LWC trajectory simulation

target 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

i
Y

f,
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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 IGM 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 lA provides a vehicle weight breakdown. It shows that the nominal
a

OI weight is 68,744 pounds, which includes a 37,400 pound payload and
7

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

(1) Unuseable	 440	 948	 1388

(2) Total available

	

	 1768	 844	 2612

15
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1

LOX LH2 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) Unuseable determined by MSFC/MDAC to assure the required 6,7 m/sec
depletion cutoff thrust decay velocity increment (Reference 36),

(2) Total available LH2 includes a 460 pound bias,

(3) The Flight Performance Reserve estimate source is Reference 30,
since the ASTP (SA-210) OT FPR is not yet available.

The preceding table shows that the SA-210 launch vehicle can insert the

specified payload (37,400 pounds) into the prescribed orbit, provide the

required 500 pound launch window allocation, and assure the estimated three 	
i

sigma FPR with 315 pounds of useable residual propellant in the S-IVB stage,
	 i

This excess propellant provides approximately 333 pounds of additional pay-

load capability, Consequently, the current 	 predicted SA-210 payload cap-
	

i

ability for the ASTP mission is derived as follows:

Payload capability	 37,400 + 333 1 37,733 pounds,

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

from GRR to orbit insertion, Convenient summariesof the end conditions



of flight for the S-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-IVB/CSM separation conditions, Corresponding separation conditions for

the launch window trajectories are included in Appendices D and E. 	 I
3

i

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 predicted 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 Flight Ph- ale,

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 (T1) is

0.2 second after first motion. The phase ends at S-IB/S-IVB physical

separation, which is 1.379 seconds after Outboard Engine Cutoff signal

(OECO). This phase includes 11-1 engine burns, H-1 engine thrust decay,

and ullage rocket ignition.

4.2 S-IVB Stage Powered Flight Phase

This phase begins at S-IB/S-IVB separation and ends at Orbit Insertion (01).

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 bvrn, 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 simulated

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 Reference 32. Ideal attitude control, with prescribed

rate limits, is simulated during this phase.



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 W 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 is 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 nomirFl stage

thrusts, flowrates and specific impulses

i
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The GFD used in this analysis is listed below.

Government Furnished Documentation

DRL 444-V3c

Description

a. Mission Definition and
Constraints

b. Targeting Conditions

c. Sequence of Events

j. L/V Mass Characteristics

k. L/V Aerodynamic Data

1. Tracking Station Network
Description

21

Identification

PM-SAT-ASTP-8010.1,
Revisions B and C.

GFD/Groundrules for
SE&I Tasks, 10-8-74,

ICD 68M000OIC; GFD/Ground Rules
Approval Form, 10-8-74.

IBM 70-207-0001,(Rev. H).

IBM 70-207-0001,(Rev. H).

TMX-64771; S&E-AERO-YT-77-71;
TMX-53139.

S&E-ASTR-SD-93-70; S&E-ASTR-
SD-110-71; ED13-74-23,

S&E-AERO-MFP-38-74.

B6 Tape 3951/55491/13974;
B5 Tape 28311; S&E-ASTN-SAB
(72-20); S&E-ASTN-PE(73-66);
SP-544B.

EL52(74-62) (as amended by
telecons from J. L. Crafts
10-24-74, and 11-4-74).

R-AERO-AD-68-19; R-AERO-AD-
68-9; TMX-53657; TMX-53401;
TB-FT-74-7.

CCSD TN-FT-74-13,

MSFC
Approval Date_

10-8-74 and
11-12-74

10-8-74

10-8-74

10-8-74,
10-24-74, and
11-4-74

10-8-74

11-12-74
a

10-8-74 d. LVDC Equation Defining
Document

10-8-74 e. L/V Guidance Equations

10-8-74 f. Flight Environment

10-8-74 g. Control 'Systems Specifi-
cations

10-8-74 h. L/V Reference Trajectory

10-8-74 i. L/V Propulsion Data

r,

_._u.._



MSFC
Approval Date	 Description	 Identification

	

11-12-74	 ;. Tracking Constraints and	 GSFC STDN No. 705.
Groundrules.

	

11-22-74 	 n. S-IVB/SC Venting Sequence and 	 GFD/Groura Rules Approval
Flowrates.	 Form, ASTP (SA-210), DRL

444-V3; A3-250-ADW3-M,

	

11-22-74 	 o. S-IVB/SC Attitude Timeline.	 GFD/Ground Rules Approval
Form, ASTP (SA-210), DRL
444-V3,

	

11-22-74 	 p, S-IVB/SC and	 LMSC/HREC A782929;
S-IVB Orbital Drag Data LMSC/HREC A782759;

LMSC/HREC A782810;
LMSC/HREC A783126.

i
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TABLE 1

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

a

LVDC
FLIGHT
PROGRAM

TIME SEC EVENT

(0.00) 0 Guidance Reference Release (GRR);
Initiation of Time Base 0.

_-- Time for S-IB Mainstage Ignition.
--- Hold Down Arm Release Signal.
--- First Motion.
(0.00)1 Lift-Off Signal; Initiate Time

Base 1.
(9.80) 1 Initiate Pitch and Roll Maneuvers.
-__ Mach One.
--- Maximum Dynamic Pressure.

(100.00) 1 Control Gain Switch Point.
(120.00) 1 Control Gain Switch Point.
(127.87) 1 Enable S-IB Propellant Level

Sensors.
(128.80)1 Arrest Attitude Commands.

(0.00)2 Level Sensor Actuation;
Initiate Time Base 2.

(3.00)2 Inboard Engine Cutoff (IECO).
(0.00) 3 Outboard Engine Cutoff (OECD);

Initiate Time Base 3.
(1.10)3 Ullage Rockets Ignition.
(1.30)3 Separation Signal.
--- S'-IB/S-IVB Physical Separation.
(2,70)3 J-2 Engine Start Command.
--- 90% J-2 Thrust Level.
(8.70)3 Command 5.5:1 EMR.
--- Ullage Burn Out.

(13.30) 3 Jettison Ullage Rocket Motors.
--- Dynamic Pressure = 1 PSF.

- LES Jettison.
(35.00) 3 Command Active Guidance Initiation.
(42.00) 3 Control Gain Switch Point.

(206.10)3 Control Gain Switch Point.
(328.10)3 Command MIR Shift to 4.8:1.

--- Guidance Cutoff Signal (GCS).
(0.00) 4 Initiate Time Base 4; .

.Inertial Attitude Freeze,
(0.60)4 Begin LOX NPV.
--- Orbit Insertion.

26

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

	

0:01:13.25	 73.25

	

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

	

0:02:45.17	 165.17

	

0:02:51.4- 	 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

	

0:09:43.18	 583.18

	

0:09:43.38	 583.38

	

0:09:43.98	 583.98

	

0:09:53.18
	

593.18

!f

is
i
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TABLE 2

'ASTP MA-2107 LAUNCH Vr-KTCLE OPE2rTIoNAL FLIGHT TRAJECTORY
NOMINAL

POWERED FLIGHT TRAJECTORY EVENT SUi,;iMARY

_	 -
- - - - - CPACE 'F I XEC. - - - -

EVENT FLIGHT ALTITUr-,E vELoCITY FLIGHT PATi; AZIi,i UTH GEODETIC
TIM'	 (SEC) (Kt^i) (rl/S) ANOLE (DEG) (DEG) LAT.	 (DEG)

GUIDANCE-REE.- RELEASE _-I7.2D_ 009 408.57 90.000 90.00 28.63

_	 FIRST ivGTIDN` _ __ ._ .w^.__. x"00
_...	

.09 408.57 90,00`0. 90000 28.63

MACH ONE 57.74 7.34 582.61 55.674 79.83 28.64

_	 _ VAX. DYN. '_PRESSURE 73.2.5- -	 12:70 73-8.0-8 _-57;218 72.56 28966

TILT ARREST - 129.00 47.78 T986.00 64.087 54928 28.93

-	 I_NBOARD ENGINE CUTOFF 130.07 54.16 2242.7(;: 65.422 53.18 29900

OUTBGAR6 ENGINE CUTOFF 139.47 57.36 2307.OP 66.020 52.94 29004
Nv

S-IS/S-IGB "PHYSYCRL 
,SEp" _ 1-407.95- 58:5-5 23U6.30 66.290 520'94___..__ 29_-e_075

J-2 - ENG. START COMMAND 142.17 59.87 2301.54- 66.554 52.95 29.07

ULLAGE CASE JETTISON 152.77 69.22 2315.93 613.566 52.85 29.19

.	 LES JETTiSON 171.47 84.18 2395.4' 71.827- 52i56 --29.41

INITIATION 173.00 86.80 2412.91 72.405 52.54 29946

k	 EmR S111FI ^	 5.5:1/4.6:1 469,00 164.97 5470.16 90.b17 51.00 35931

S-IB 5TA(--E IVPACT 531.00 *00 406.5- 102.756 89.97 31.67

4 GUIDANCE CUTOFF SIGNAL 	 583.18	 158.57	 7811.74	 90.008	 52.94	 39.35	 -66.34

g	 ORBIT INSERTION,	593,18	 158.72	 7818.46	 90.001.	 53.39	 39.77	 -65.67

r
W

e	

,

LOSMIGITODE
POSITIVE
EAST (DEC-

-8096p

-80.62

-80.61

-80.59

-80.2K

-E 0.20

-80.16

--S0. 14

-80.12

-79.9G

-79.73

-79.6,9

-72.32

-76.99
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TABLE	 3

ASTP	 (SA-210) LWi4ll VEHICLE OPER'TIONAL FLIGHT TRAJr7CTOR^
NQvIiiAL

S — If3 STAGE END CONDITIONS OF FLICI-iT

FLIGHT TIME:	 DECO + 1.:79 SECONDS 1409847 (SEC)
RADIUS: 64318G4. 00
ALTITUDE: 58649. (m)
SPACE FIXED VELOCITY: 2306.30 w/S)
SPACE FIXED FLIGHT PATH ANGLE: 66.290 (DEG)
SPACE FIXED FLIGHT AZIMUTH: 52.938 (DEG)
tARTH FIXED FLIGHT AZIPfUTH: 45.040 (DEG)
GEOCENTRIC DECLINATION: 28.890 (DEG)
GLCUETIC LATITUUE: 29.053 (DEG)
LOK6ITUEE:	 (POSITIVE EAST) —80.j.42 (DEG)

SPACE FT4EG FOSITION A JD VELOCITY COMPOWNTS

X5 6430759.	 00
YS 57698.	 (v; )
zS 100526.	 c.^)

892"."i].	 _.	 (M/S)
Y 273.9F?,	 (U/S )
ZS 2109.05	 (M/S)

VEHICLE ATTITUDES AND '1TTITUDE RATES

PITCH ATTITWE ANG LE —64.005	 Wr 6)
YA W ATTITUDE ANULE (Ct_G)
ROLL ATTITUDE ASV--LE .00)	 WFG)
PITCH RATE 9005	 WE:; /S)
YAV! RATE -•026	 (DEv/S)
RCLL RATE —.00C,	 (DES/S)
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TABLE 4

ASTP (SA -210) LAMCI .1 VEHICLE OPERtTIO[,ji-kL FLI(.-HT TRi%JFCTORY
NOMINAL

S-IV3 S'T;'iGE E14U CONDITIONS, OF FLIC.I.iT

FLIUhT TIt-,,E:	 GCS
waliUS:
ALTITUDE:
SPALE FIXEF VELOCITY:
SPACE FIXED FLIGHT P;TH ANGLE:
SF'ALE FIXED FLIGHT AZINIUrH:
Et-Rllt FIXEC FLIGHT AZIfvlU`(H:
GLOLENTPlC DECLINATION:
GLOGETIC LATITUDE:
LONOITUVE: (POSITIVE EAST)
INCLINATIOPI:
UL.5LENDINO !AOCL ARGUMEW1 9'
Ii`;EkTIAL kANGE ANGLE:
tiYL,ILHT:

583.183 (SEC)
65281i_ 0* (M)

158569. (M )
7811.74 (OWS)

go.00o (DEG)
52.939 (DEG) 
!) 1.244 (DEG)
19.]65 (DEG)
'9.353 (DEG)

— 1,6.342 (DEG) 
51.77B (DEG)

ir6.^.83 (DEG)
7.s2r3 (DEG)

68F',76. (LBS)

SPACE FIXED FOSITIUN A140 VELOCITY CW41ONFNTS

XS 6228746. (1)YS
111048. (n;.)

ZS 1951237.
^S —2"331.18 (tai/S)
Y5 —247.58 ( vvs)
ZS	

_..._ . _._	 .
7451.68 (,\;./S)

VEHICLE ATTITUDr; ANGLES

PITCH ATTITUDE ANGLE (DF ( )_	 .._	
YAW AT T I-TUDE ANGLE _ _ _6.358 )MFG)
ROLL ATTITUDE ANGLE .511 (u-'(2)

OSCULATINZ CONIC PARAMETERS

* PE- "IGEE" XLTITUDE .._.:	 __ 142.07 (xj 9 )

* AP= OGEE ALTITUDE 550.35 (r\ ,)
ECCENTRICITY .00(:6
SEMI-MAJOR AXIS 6524.37 (Kv)
TRUE 00 ALY 194.117 ( L ^G )
PEP I OD 87.41 (h I N)

RE,F ERENCE D TO EQUATORIAL RADIUS ( 6378 9 1.65 KM

i



TABLt 4 (CONT I D )

ASTP (SA-210) LAUNCI , VEHICLE OPERATIONAL FLI(,HT TRAJ s` CTORY
i-a C);vi I i,, A L

S-M:3 STAGE rNL CO314DITIONS OF FLIGHT

FLIGHT TIME:	 ORBIT INSt_.KTION 5Q30193 (SEC)
IiAD1US: 6528178. (Ni)
ALTITUDE: 156718. (m)
SPACE FIXED VELOCITY: 78189.,6 (M/S)
SPACE FIXEC FLIGHT PATH ANGLE: 00.001 (DEG)
SPA C E FIXED FLIGHT AZI"MUlH: x3.3.86 (DEG)
EARTH FIXED FLIGHT AZIMU I H: r i.?0 (DEG)
GEOCENTRIC DECLINAfION: ;:9. r, 76 (DEG)
GEUUETIC LATITUDE: 7.9.765 (DEG)
LON(.,ITUDE:	 (POSITIVE -EAST) —(,5.675 (DEG)
INCLINATIOt: 51.7po (DEG)
DESCENDING BODE ARWj' Ei 4 r : 156 , F 8 7 ( DEG )
INERTIAL RANGE ANGLE: 18.x12 (DEG)
jgEIGHTI 68744. (LDS)

SPACE FIXED I a OSITIUN AND VELOCITY COPPONFf^TS

XS 620497a. (.)

Y'5 108557 • (	 )
ZS 20257279 0.1
XS —2421.37 ( m/s)
f5 —249.83 (Ni /S )
5 7429.87 (M/S)

VLHICLE ATTITUDE	 ANGLES

PITCH ATT'ITUCiE A N GLE —99.767 (DFIG)
ATTITUDE Q.NG1.p.E -6.36(. (DEG)

ROLL ATTITUDE Ai4GLE .293 (UE:G)

OSCULATING COiglC F'ARApoETERS

_* --PTERIGEE= 'AL11TUUE:	 149.96	 (K .>
* APOGEE~ ALTITUDE	 164.93	 (K )

ECCENTRICITY	 00011
—^	 SEMI—MAJOR AXIS	 6535.61	 (K-)

TRUE ANOMALY	 359925,,	 (01-G)
PERIOD	 87.64	 tJzN)

—^ —* REFERENCED TO EOUATORIAL RADIUS (6371.s.1.65 KM)
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---TABLE .5_

--	 ^	 ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL (LIGHT TRAJECTORY
NOMINAL

S-IB STAGE FLIGHT DATA

	

- - _	 .MACH	 PTTCH ANGLE

	

FLI GHT	 Mg55	 THRUST. _
	 _pRAG	

LONGITUpINAL	 DYNAMIC	 q.H,I•

TIME	 (TOTAL-1-	 ACC LERATI.ON 	 PRESSURE	 N0,	 OF ATTACK

(SEC)	 (KG)	 (N)	 (N)	 (M/SEC2)	 (N/M2)	 (KG-M/M2-RAD)	 (DEG)

17020	 594950.	
0•	 0•	 .000	 0. 	 ,000

1) - __ ._ _ o,	 _Rol..__	 ou n_
2) • 00 _. _ ,. 588040	 7252697 t 	 X15 ^___-_ .__. 12.354	 ---26. __ _	 -

	

573697
^
,	 742804.	 3362.	 12.963
_._. 152..	 , 04	 6.188

- -- -	 -5.00	 6	 126.	
09	

3.305	 --

10,09 _	 559243.	 7478481.	 12984.	 1.	 .27^

	

•370	 575.	 28E9.	 ,

15.00	 544737,	 7526089,	 29355.	 13.783	 1448.	 16672.	 915 

	

0.00	 530193,.-	 7575584._•-	
_51496,	 14,213	 2822.	 60040,	 ,21	 -2.729

	

164810.	 ,28	 -1.528
25,00	 515622,	 7627083,	 74535.	 14.669	 4753. 

30.00	 501035,	 7684378	 101 841	 15,1S3  7?9n	 _ __378.6.4s`1^____.._

35.00	 486433,	 7747227,	 132698.	 15,671	 10424a	 769803.	 .44	 -•874
7.424077.	 .54	 -•5ni

40,00.	4718239	 7816387,	 167549-,---	 _ 16.226	 141029

45•o p	 457190.	 7891597.	 216128•	 16.801	 18201.	 2469476.	 065	 -.155

442548,_ _.	 7966841,	 -- -.262833,	 17,408	 22546,.	 4024302.	 .77	 ,055
50_•00	 493824.	 17.626	 6232783,	 092	 .05626757,55.00	 421908.	 8032200.	

32792
792	

_?Z534 7^_	 _ t .n0	 -6.04.3 ._
3) - 75 .7_4_ __-- 4.19 900 	 80	 19,-_--6^Z]	 ._._.	 1^e617	 _ _2.2._-	

12893710.	 1.25	 .013
65.	

__
00	 398598.	 8154309.	 737612.	 006

	

18.6!3	 ,

70:.00	 383903,	 8216203,	 643791.	 19.729	 34608,	 174294580	 1.4 -7	 • 

8249414.	 585295,	 20.476	 350079	 20818147•	 1.63	 ,03n
4) 73 .25	 374354,	 32634.	 8687001.	 2000	 -•170	 -

80000	 354529.	 8307374.	 463795,	 22,125	 2	
2.25	 -•176

85. 00	 339855.	 8339051.	 377115•	 23.428	 28087.	 34723980.

90.00 __.._ _..325275.._	 8360336.,___	 292265,	 __ 24.804	 231162,_ _____-404633Fi0._	 2_•52 ._..	 -•02? -_.___ __
90	 2!8321.	 26.233	 18495.	 45743362.	 2.80	 •029
95.00	 310703.	 8368877,	 50451972.	 3.11	 _•_089

10 0. 00	 296146,	 8368955•	 159006.	 27.723	 14457.

105. 00	 281610,	 83598819	 113991.	 29.2.81	 10985.	 54533032.	 3.44	 -•237

	

75529.._..__ 30.969_	 8071.	 57947217.	 3.77	 °•717
110 . 00	 267102,	 8347196.___	

0	 5823	 60729840,	 4.13	 -1.154	 --

11 5. 00	 252621.	 8332429.	 39301.	 32.83.

120.00	 238174„	 8311736.	 12506.	 34.848	 4127.	 6?955703, ____ 4.SOY ____1.642

---	 -	 8284897.	 -3291.	 37.044	 2897,	 64711968,	 4.91	 -2.308

125. 00	 223765.	 65834831.	 5.26	 -2.837

5) 129+00	 212276.	 8261620.	 lo340.	 38.973	 2171•	 5.72	 -2.o28

6) 13 3. 07	 200631.	 8226907.	 °18567.	 41.100	 1642,	 66754710.

8185753,	 °26962.	 42.759	 1328,	 67334071.	 6913	 -1.167

7) 13b• 07	 192074.	
875	 -25833	 964.	 67`^4°6A8.	 6.42	 -0297

8) 139. 47	 166324.	 2094.	 .	 15.547 
	 67983858.

	

57	 185750,	 _-_ 157 344,	 -23428. ___._ ____•973 -	 850. __.	 6.46 	 -•026___
9} 140 • 

	_ 10) 140.77	 185646.	 168338.- -22961,	 1.031	 83p.	 68006426,	 6.46	 .020

	

11) 140.85	 185631. 159698.	 °22779.	 983	 822•	 6P015192.	 6.46	 .039

1) GUIDANCE REFERENCE RELEASE;
2) FI RST MOTION:	 ^d
3) 1MACH ONE;	 Q
4) MAXIMUM DYNAMI C PRESSURE;

5) TILT ARREST;
6) LSA ; INITIATE TIME BASE TWO;	 ^ b

7) IECO;
8) OECD ; INITIATE TI ME BASE THREE; .

9) INIT IA TE UL^AGE BURN;

	

ID) SEPARAT I ONv SIGNAL:	 _ ^^

11) S- I E/S- IVB PHYSICAL SEPARATION.



_ TABLE 5	 (CONT.0)
- r ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOM INAL -
S-IB STAGE FLIGHT DATA

T SPACE FIXED --- _ --- SPACE FIXED POSITION AND VELOCITY VECTOR COMPONENTS ---EL^MT  -----
TI ME RADIUS VELOCITY PATH ANGLE X Y Z DX DY DZ
(SEC) M)(M)- -'(M/S) (t)EG) (N) (fit) (N.) (R/S) ("/S)

1) -17+20 6373379. 408.57 90.000 6373353. 127u0. -12670. .00 2RO.1^ 2.qO.'r
2) .OD 6373379, 40	 578. p._^_9	 00 °•_637334 1 7694. -7686._ -.45___ ?Q7.0Z_ 2i-.A7-

5.00
_

6373414.
. -- --408.75 _ -87.954

_
6373382. 19133. -6236. 14.81 =Q^,BR 2RQ.°2

10 .0 0 6373528. 409.55 85.593 6373493. 20572• -4786. 30.76 287.63 28°.43
15. 0 0 6373732, 411.43 82.965 6373693. .22009. -3337. 49.55 297144 290.12
20. 0 0 6374035, 415.61 80.108 6373992. 23447. -1883. 70.43 2A-^ .s5 201.60

25. 0 0 6374449, 422,79 77.081 6374401. 24885. -416. 43.42 2A7.40 295.6E
30.00 6374984. 433.59 73..959_---- ._637493(!. 263?1• -	 1078.._ 1)Q_^58 207.12 302.48
35. 0 0 6375651. 448.76 70.845 637559n. 27756, 2615. 145.87 286.95 312.65
40.00 6376460, 468.83 67.842 6376392. 29190• 4212• 175.24 286.85 326.7P
45. 0 0 6377423. 494.12 65.054 6377346. 30625• 5890. 2n6.70 286.70 ';4x-22
50 .0 0 6378547. 524.90 62.565 6378462. 32058• 7672. 239.96 286.74 360•40
55.00 6379843, 561.08 60.529 6379748. 334926 9583. 273.95 2.96.62 30'.01

3) 57 .74 6380624. 582_61 59 .674__.- 53805 3._	 _ _--- . 34277 . _	 -SJ1095s-- 2^1:94. 286+x52 4111:8f?
-

65.00 6382930.
_

646.71 58.130 6382812. 36356. 139n1• 338.81 286.33 47n.5a
70.00 6384724. 699.57 57.476 63845910 37788. 16369. 373.11 216.21 517.94

4) 73 . 25 6385984, 738.08 57.2.18 6385841. 38718. 18108. 396.34 286.14 553.00
80000 6388852. 829.01 57.089 6388685. 40649. 22117, 446.42 285.70 637.41

85 .00 6391202. 906=03 57.2'03 6391012. 420769 25484. 484.7; 2aF.1r' 'In.38
90000 6393749.- 991.53 570700. 6393535. x}3499. ?9R37* 524.24 2,94,10 -'02-14
95. 0 0 6396503. 1085.68 58.226 6396258. 44918. 33420• 565.10 283.25 882068

100.00 6399468. 1188.77 58.873 6399187. 46332• 38080. 606.65 2x2.37 OA2.5K
1D5. 0 0 6402650. 1301.00 59.608 6402326. 47742• 43263. 648.75 281.53 Ing2.00
110.00 6406051, 1422.78 60.429 6405675. 49147. 49018, 640.76 280.53 1?I1.R0

115, 0 0 6409672. 1554.90 61.323 6409233. 50547. 55401. 732.40 279.51 1342.82
120.90, 6413513. 1698.D3 - 62. 269 6412999. _.

--
51942. 62468. 773.46 278.53 1485.76_

125.00 6417573, 1852.94	 -
_
-	 630265 6416967. 53332• 70282. 813.37 277.37 1641.61

51 129•00 6420977. 1986900 64.087 6420283. 54439• 77115• 844.20 ?76.39 1776.22
6) 133. 01 6424579. 2130.24 64.904 6423781. 55562• 84636. f475.91 275.42 1072.20
7) 136.07 6427333. 2242.70 65.422 6426447. 56387. 4057?. 401.45 37u.6R 2p3u.nz

8) 139. 47 G430517. 2307.09 66.020 6429521. 57320• 976199 903.38 274912 21n9•10
9) 140.57 6431545. 2307.10 66.234 6430510. 57621• 99938. 894.68 274.01 21n5.94

__
10

__
140.77

_6	
17	 .

__ _. _	 --__2506.53
--6..274 -- -	 -F4 06A?^. --

5	 76, 10.35x. A42.A4 ?7i,4o ^1op.0c

11) 140. 85 6431804. 2306.30 66.290 6430759• 57698. 100526. 892.11 ?73.98 21n0.ns

1) GUI D ANCE REFERENCE RELEASE;
2) FIRST_ MOTIoro
3) MACK Rt.E; -
4) MAXIMUM DYNAMIC PRESSURE;
5) TILT ARREST;
6) LSA ; INITIATE TIME BASE TWO;
1i IECO;
8) OEC D;	INITIATE TIME BASE THREE;
4) INITIATE ULLAGE BURN;

10) SEPARATI ON SIGNAL;
11) S-IB/S-IVB P HYS I CAL SEPARATION.



TABLE 5 (CONUQ)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IB STAGE FLIGHT DATA

^FLIGHT ==- EpRfH p IXEQ -=---- ____
__	 - °- EARTH FIXED POSITION AND VcLO^ITY VECTd	 COMPONENTS ---y -

TIME POSITION VELOCITY PATH ANGLE	 X Y Z OX DY D2
(SEC) (M), (M/S) (DEG) (M) (IV) (M) (m/s) (M/S) (m/s)

1) -17. 20 90. .00 Nip, 90. 0. -01 .00 -.00 -.00 
2) _ .00.	 _- 90 ^__^0.__ N/A -__ 9^a ^, ._. S2` -- .---	 .00	 _ --..^0^.. ___, _._ . ^_ =..0--

5.00 125, 14.59 .482 125. -0. 0. 14.59 -009 -.O1
` 10.00 239, 31,47 .563 239. -10 -04 31.47 -025 -108

15. 0 0 443, 50,39 .555 443. -39 -10 50.39 -.37 .01
20•. 0 0 747, 71,42 1,343 747, -4. 20 71.40 -.32 1.47
25- 0 0 1161. 94,69 3.365 1161. -69 is. 94.54 -.49 5.33
30.00 1697. 120944 5.847 1696---- _-.^60. _ 119.84 .-_.@L	 __ __^ 11.99
35.00 2367. 148,93 8.627 2363. -14. 144+ 147.30 -1003 22001
40 .00 31859 180.51 11-599 3172. -20. 287. 176,89 -1018 35.92_
45. 0 0 4166, 215.42 14.670 4135. -26. 510, 208.50 -1.31 54.13
5-o-00 5327.. 253.96 17.776 5261,  -33. 836. 241,99 -1944 77.06
55,00

---
66829 295.66 200991 6557. -4n. 1290. 276.24 -1.63 105.40

3) 579 74 7511.  319.09 ._22 -_Z94 - 73389 .	 ^45, . - _ 1602,____ _ _ 294,39_ ._ -.1.-76 __123.09
4 65.00 10015. 385.50 27.654 9647. -59. 2689. 341.74 -2002 178.37

70.00 12024, 438,77 30.993 11442. _.-	 -69, 3695, 376.45 -2018 225,39
4) 73.25 13471+ 477.16 33.121 12703. -769 4483. 399,97 -2.26 260.19

w 80000 16881. 567.08 37.411 15574. -92. 6514. 450.77 -2.59 344.06
85. 0 0 19800. 642.95 40.428 17924. -107. 8412. 489.71 -3.23 416.61

_90000 23099. 727.19 43.231   20473,.  -125. ^ 0695. 529.99_ -4.04	 _  497,90_
95.00 26819, 820.03

-
45.801 23227. -147. 13406. 571,62 -4985 587.93

100.00 31004. 921,69 48.185 26191. -173. 16590. -5,54 687.27
105.00 35701- 1032942 50.393 29370. -203. 20296- 657.26 -6914 796.16
110.00 4o955. 52.471 32765• -235. 24370, 700,46 -6.80 915.37
115+00 46815, 1283.12 54.442 36375• -270. 29469. 743.44 -7.41 in45.77

120.00 53334. 1424.55 56.314 40199. -309. 35050. 786.00 7.87 11AA.Of,

125.00
„

60568. 1577,76 58.107 442349 -349+ 41373. 827.59 -8.40 1343.25
5) 12940 66910. 1709.43 59.489 47609. -3849 47012. 860.01 -8978 1477.31

r' 6) 133.07 .. 73903. 1852.36 60.807 51175• -420. 53316. 893.28 -9.04 1622.72
r 7) 136.07 79435. 1964.09 61 645 53895. -447. 58352. 9 2.0,52_ -'9.24 1734.99

8) 139.47 66011. 2027.26 62.450 57034. -479. 64379. 923.1° -9.25 1An4.84
9) 140-57 88171. 202601 62.694 58046. X489. 66368. 914.71 _._ -9.22 180 8.54	

-10) 140.7 7 88564, 2026.04 62.738 58228. -491. 66729. 912691 -9.21 1808.65

11) 1409 85 8B719. 2025.77 62.755 _58300• -492. 66872. 912.20 -q.21 1808,74

1) GUI DANCE REFERENCE RELEASE;
. 2) FIRST MOTIONS

^
3. 

MACH or^E
f' 4) MAXIMUM DYNAMIC PRESSURE;
k 5) TILT ARREST; red ^y

6) LSA;	 INITIATE TIME BASE TWO; b7) IECO; -
8) DECO;	 INITIA TE TINE BASE THREE; - - _- _ __.__...._	 - -_- ---	 --•__ __--- ____	 .^_.. _	 .__..-_	 .___ .___9
.-)-VITIATE UELAGE BURNT

^_.._

10) SEPARATION SIGNAL;
11) S-I8/S-IV8 PHYSICAL SEPARATION.

t̂yyW



-	 ----	 - --- ------ -- - TABLE 5 (CONT10)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY ^_-+ -

NgMINAL
S-IB STAGE FLIGHT DATA

FLIGHT ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZIMUTH LONGITUDE GEOCENTRIC GEODETIC
TI ME VELOCITY SPACE FIXED EARTH FIXED (POSE EAST) DECLINATION LATITUDE
(SEC) (KM) (KM) (M%S) (DEG) (DEG) (DEG) (DEG) (DEG)

1) -- -2 -0 0090 .000 ,00 90.000 N/A -80.621 28.466 28.627
2) 000 4010 0000 1.82 900000 _ N/A 80.621^- 28.466 28.627_

.00 .1<"„ .001 14970 89.986
-

N/A -e0.621 28.466 28.627

10.00 olln9 .002 31..52  89.971 _ ^N/A -80.621 28.466 289627
15 Q6

.443-
9004 5().46 89,942 N/A -80.621 28.466 289627

20000 9747 9007 71.45 89.796 29.211 -80.621 28.466 28.627
-	

-_.
25,00 1. .161. .022 94.57 896392 38.121 -80.621 28.466 28.627
30.00 1.696 .065 120.21 88.713 40.269 -80.621 28.466
35.00 2.363 .149 148.60

_
87.747 41.766 -80.620 28.467 28.629

40. 00 3.172 .294 180.06 86.480 42.734 -80.619 28.468 28.629_
45. 00 4.135 .519 214.91 84.920 43.347 -80.617 28.469 78.631
50.00 5.261 .847 253.50 83.094 43.743 -80.615_ 28,471 28.633
55 .00 6.557 1.303 295.42. 81.025 43.984 -80.612 28.474 28.636

3) 57.74 7.339 1.616 319.03  79.828 i 44.075	 ^_ -80.610 28.476 280639	 --_J
6 5. OQ 9.647 2.705 386.20 76.518 ' 44.303 -80.602 28.483 28.645
7 0 . • 00 11.443 3._712 440.42 74.126 44.429 -80.595 28,490 28,652

4) 73.25 12.705 4.500 479.85 72.562 44.503 -80.589 28.495 ?8.657w41 80.00 15.577 6.530 570.79 69,362 44.601 -80.574 28.508 28e670
8 5 .00 170930 8,425 647.35 67.089 44,610 -80.561 28.520 28.682
90000 209483 10,702 734.32 64.970 _-^--	 _ 44.609 - _-_80.541} 28.535 -?$1636
95.00 23.241

-
13.405 829.24 63.040 44.622 -80.525 28.552 28.714

10 0. 00 26.213 16.576 932.72 61.300 44.652 -80.502 28.572 28.734
10 5• 00 299402 20.262 1044970 59.744 44.693 -80.476 28.596 28.758
110 . 00 32.812  24.511 1165.27 58,346 449730 28.623 28.785
11 .5.00 36.443 29.376 1299920 57,097 44.773 -80.410 28.654 28,816
120 a 00 40.295 34.911 1445.01 55.987 44.824  -80.37n__ 28.689 ..-A52._
125 . 00 44.368 41.177 1603.11 54,994 44.872 -80.325 28.729 28.892

5) 1290-00_ 47.78246..760 1735.81 54.278 44.913 -80.284 28.765 28,927
6) 133.07 51.397 52.894 1879.66 53.620 44.960 -80.239 28.804 28,967	 ^----
7) 136. 07 54.161 57.971 1991.52 53.179 44.994 -80.203 28.P36 28.999
b) 139. 47 579357 63.922 2054.66 52.942 45.028 -80.160 28.874 29.037
9) 140.57 58.389 65,884 2054.05 52.937 45.037 -80.146 28.886 29 .049

10) 140,77 58.575
_

66.241 2053.25 52.938 45.039 _8 0.1 43 28 • gam- 29.0152
11) 140.85 58.649 66.382 2052.93 52.938 45.040 -80.142 28.890 29.053

1) GU IDANCE REFERENCE RELEASE;
2) F I RST !MOT ION;
3) MACH ONE:
4) MAXIMUM DYNAMIC PRESSURE)
5) TILT ARREST;
6) LS A; INITIATE TIME BASE TWO;
7) IECO

8) INITI ATE TIME_OECO ; EASE THREE;
^	 9) IN 1fiIATE ULLAGE '9URN;--

---

10) SEPARATION SIGNAL%
11) S-IB/S-IVB PHYSICAL SEPARATION.



K

f

_	 --_ -_- TABLE 5	 (CONTvD)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IB STAGE FLIGHT DATA

FL G
TNT _--

VEH ICLE
pTT'ITUDE ANGLE_ 	 _-..___ _ _ _ vE06CE ATTITUDE RATE VEHICLE gTTITU0 E

°-	 ..
ERROR

TIME PITCH YAW ROLL PITCH YAW ROLL PITCH YAW ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (DEG) (DEG) (pEG)

1) -17.20 0000 .000 -449842 -.0O3 .003 0002 coon 000 .0002)) ._ too	 ^_ _- -.045 .044_ -44 .80_8 . -...053. *003 .002 _ _ - •_045 , Q44. .0.34
5.00 -.017 -.016 -44.843 -.001 .001 4003 -.001

_
-0023 -.001

_ 10,00 -.011 -,020 -44.843 .002 9000 1000 .007 -.022 -1001
15.00 -.662 -.005 -40.739 -.202 0006 1.001 .148 .121 -.897

-.__- 20.00 -2.000 .023 -35.771 -.329 -0002 1.003 0191 .166 -1929
25.00 -3.847 -.039 -30.773 -.406 -0000 1.000 .271 0116 -,.931

_ _30 .00 -6.078	 __'3_02 _ -_25.771 -04_81____ _- .nn2^_ _1.Q00 	 _ -,328 .-.132-35.00 -8.614 -0010 -20.770 -9532 .001 1.000 .399 .140 -.92840,00 -11.374 -0009 -15.771 -.570 -.002 1.000 .481 .127 -.929
45.00 -140300 -0021 -10.773 -.598 -9004 0999 .543 .082 -.931

-5000 -17.433 -.043 -5.777 -.685 -.007 10000 .614 0019 -.935
55,00 -20.888 -9075 -.804 --699 -.006 .922 •601 -.066 -,Bog3) 57.74	

i
-22.814	 _---- --IA41._- folu__ -_ --	 -.705  __'.aOL	 __ _-,068_ 960.0___ -,083 105065 ,00 -27.958 -.080 -.001 -.711 0000 .000 ,610 -008(1 -1001

_ 70.0Q_ -31.483 -.099 -0000 -.697 -.004 -.000 9606 -0099 -0001
w 4) 73 i 25 -33.737 -.094 -0000 -.688 .002 _6000 -597• -9094 -1001

80,Q0 -38.262 -1111 .004 -.634 .015 .001 •549 -0111 .003
85.00 -41.287 -.013 0004 -.592 .006 -0001 .608 -0013 .004
90 .00	 _ ._.__-44 91 1 0 _	 .047 7 -opo _-1510_ _000_0_ !005 _7..L002.__. 0512 .047 .R00
95,00 -46.690 .055 -9002 -.513 -.004

- __
,000 .461 0055 -.002

10 0.00 -49.220 .020 -0001 -•503 -,008 4001 .440 0020 -,n01
105.00 -51.574 -9031 .001 -0510 -.019 .001 •580 -.031 .001
10.00_ -549104 -9086 .005, -9504 -.007 .001 .530 -.086 0005

1 5 .00 -56.599 -.164 .007 -.494 cool 0000 0506 -.104 .006
120.- 00 -59.05_5 -.094 .007 -.490 .002 -.Don .515 -.094 .007
12$ .00 -61.608 -.180 .007 -.473 0011 -0000 .422 -0180 .007

5) 129.00 -63.529 -0158 .007 -.484 .003 -0000 .470 -.158 .006
6) 133.07 -64.056 -.153 .004 .0250 -cons -.002 -.058 -0153 ,004
7) 136.07 -64.048 -.16P .002 .002 -.n02 -1001 -•049 -.16A 9003
8) 139.47 -64.014 -.085 .001 .010 .005 -0001 -.015 -.085 .00!
9) 140.57 -64.006_._ ^._.._-.092 1_ _._ -.005_ .	 _	 00 - O2_0 0--^00- --- -' 007 -.092  .00 1

10 1	 .7 4.005 -.097 .001 .005 ='•024 -.000	
_

_-.006 _ -.69 N001
11) 140.85 -64.005 -1099 -001 .005 -.026 -4000 -•006 -0099 .n01

1) GUICANCE REFERENCE RELEASE;
2) FI R ST _MOTI ON , _ 1
3) MACH ONE;

^

4) MAXIMUM DYNAMIC PRESSURE;
5) 'TICT ARREST;
6) LSA-;	 I N ITIATE TIME BASE TWO;
7) IECo;
8) OECO;	 INITIATE TIME BASE THREE:
9)	 INITIATE ULLAGE BURNT

10) SEPARATION SIGNAL; r -"`1
II) S- I B/S-IV8 PHYSICAL SEPARATION,



-	 --	 - -	 - -	 TABLE 6.	 -
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOM It" AL
S-IV8 STAGE FLIGHT DATA

F- GHT MASS' HRUST DRAG LONGITUDINAL DYNAMIC INERTIAL PITCH ATT, PITCH ANGLE
T°ME (TOTAL) ACCELERATION PRESSURE- RANGE ANGLE COMMAND OF-ATTACK.
(SEC) OG) (N) (N) (M/S2) (N/M2) (DEG) (DEG) (DEG)

1 ) 140,85 1396530 40499. 3725. .263 8229 1.066 -63.999 0039
2) 1 42 ,17 13 9621. 40337. 3232. -.266 704. _639999 - __- 9384
3) 145.57 --
	

- '139397.	 -- 735425. 2368. 5.259 473. 1.172 -63.999 1.539
4) 148.57 1387530 934345. 1736. 6.722 336, 1.227 -63.999 29280
5) 152.77 1377830 1024475. 1100. 7.428 208. 1.305 -63.999 29890

-
160000 135898. 1034592 536._ 71609 89. 1.443 -639999 4.463

6) 165,17 - ``134613. 1032592, 315.. 7.669 48. 1.543 -630999 5.552
_ 170200	 133415. 1034917. t90. 7,756  27. 1.63 -63.999 -6A569 	 -

7) 171.47 133049. 1035492. 160. 7,782 22. 1.667 -630999 6.876
8) 175.00 1280200 . 1036335, 107. 8.094 14, 1.737 -639999 7.616

180,00 126774. 1037282, 83. 8.182 7. 1.839 -58.999 11,845
190.00 106754, 43. 8.341 2. 20046 -56.105 19.471
200,00 1217969 1035066. 150- 8,498 19 20259 -57.288 180820
210000 1193110	 _1034398. 6e 89670 2aiL7$ -^58.Z31 . 19.411
2 20 .00 116825. 1037443, µ	 3 , 81880 0. 2.703 -59.364 199828
230,00 1143339 1035546, 2. 9,057 0, 2.934 -60.729 19,873
24 0 ,00 111847* 1035230, 1. 9.256 0, 3.172 -619738 20.216	 {
250.00 109363. 1034881. 1, 9,463 0. 3.416 -620817 200484
260 .00 106879. 1037645, 0, 9.709 0. 30667 -63.938 20.643

--'--
270,00 1043880

- -
1038526.-

-	
0. --,.	 9.949 _ _- 0 0 - _ -3---925-_-.---_ =65.266 _- - 2 ?556

2 0 .00 101897. X036118. 0. 10,168 0. 49191 -66.443 209504
290.00 994110 1036101, 0. 10.422 0, 4.464 -67.420_ 20.639_

F`
300.00 96925. iO36088. Oo 10.690 0. 4.745 -68.534 209601
310.00 94440. 1036058, 0. 10.970 00 5.034 -69.680 20.486
320000 919559 1036020. 6. 119267 0. 5,332 -70.821 20.330
33 0 .00 89471•

351
1035957. 0. 11.579 0. 5.638 -71.956 20.126

__	 --r	 _
34 .00 86987. -1035893,

-0.---11.909 0.
-	 ---

5.953
- -----

-73.093 190869	 j

350.00 84503, 1035824. 0. 12.258 0, 6.278 -74:232 19.517
360. Co 82019. 1035750. 0. 12.628 0. 6.612 -75.361 199213
370.00 795360 1035633. 0. 13.021 0. 6.957 -76.496 110874
380.00 77053. 1035502. 0, 13.439 0. 7.312 -77.634 18.500
390 , 00 745700 1035393. 0. 13.885 _00	 _ 79677 -78.776 18.9073_r--
400.00 720880 1035288.

_
0,

T
14.361 0. 1.055 -79.922 17.596

410.00 69597. 1039200, 0. 14.932 09 8.444 -81.169 169997
` 424,.00 67107. iO367129 0. 15.449 09 80845 -82.342 16.434

430.00 646210 1036641. 0. 16.042 0. 9.260 -83.428 15.966
i

--- -- S-I6/5-IVB P hYSICAL SEPARATION:_1)

-..	 2) J-2 ENGINE START COMMAND; _ _
3) 9011 J-2 THRUST LEVEL;'

 _..__ _ _

4) TERMINATE ULLAGE_ BURN;
- b-)

_ 	 _
^ JETTISON ;UILAGE ROCKETS*__.

6) DYNAMIC PRESSURE = 1 PSF)___.._..7)-E-
JETTISON;

8) IGM INITIATION;



c

TABLE.Fz.
LAUNCH VEHICLE

_QNT'Q)
O
-
PERATIONAL FLIGHT TRAJECTORY

_

-	 -	 -	 --	 -	 - gSTP	 (SA-210)
NOMINAL

S-IVB STAGE FLIGHT DATA

F GHT THRUST-	
.	

DRAC _
--

t_ONGITUDINAL
-	 _DYNAMIC

PRESSURE
R	 -

INE TI AL
RANGE ANGLE

- TT.PITCH q
COMMAND

PT T CH	 NGLEC	 pp
OF ATTp.CKMA55

TIME (TOTAL)
(N)(N)

ACCELERATION
tLERA tN/M2) -	 (DEG) (DEG) (DEG)

(SEC) (KG)

440,00

-

62135•
_.

1036573• 0,
16.68 

2
0.

_._ .0^,^_..

9.697

1Q•L29_

-84.579
-^.•^3Q_^_

15.443
14•^5.^1._ -

50.00
---- T- 

59650. - 1035595.._.	 _ 0.
0.

_17.361. __
18.114 0. 10.586 -86.888 14.220

------	 460.00
9)	 469..00

57166.
550040

1035502.
873924, 0, 15,979 0. 11.010

11.058
-87.936
-88.002

13.635
130580

470,00 54777. 818292, 0,
0

16034
16.605

0.
0, 11.544 -89.123 13.079

80 •^0 _ 52682. 874810,
874311.

 _
0, 17.277 0. .12•.044 -90.268 12.511

490.00
500 0 00

505.04..
48525. 874399 0• 18sQ19 ^^-_

0.
-__	 19.560

13.090
_-a^.ae8
-92.751

^^L^SS_..-_r
119166

510,00
5209.00.

46447.
44369

788 438.
874345. _

0. 18.825
_ 13.638 -93.954

-95.051
10.439
9.833

530.00 42291,
_.

874300, 0. 20.673
21,739

0 .
0.

14.202
-_.14.784 -96.179 918.98

_5:40,00- --	 -	 550, 0 0
40213.
38135.

_	 874175,_.	 __
873955.

0,__
a. 22.917 0'

15.385
i6.n06

-97.336
-98.81

8.561
9 

860.00 36057. 873673. 0•
0.

24.230
25.698

_y -
0•

-- -	 -
16.648

-
-999961 6.766

-	 570.00
580,00

33979.
31902.

873214.
872571, of 27,351 0. 17.312

179528
-99.748
-99.748

7.393
7.551

w	 10) 583.18 31242. 812292. 0.
0.

27.920
19,555

0.

0'J 11)	 583..38
12) 583.98

312259
31188.

.610616,
24715 . 0. .792 0. 17.583

18.912
-99.748
-99.767

7.600
8.236	 _ ..

13) 593.18 31182. ^- 4. -0000 _	 0. _ ^.

EMR SHIFT TO 4.8.11
10) GUIDANCE SIGNgLi
11)	 IN ITIATE

_
TIME BASE -URiF0

12)	 LOX_$EG IN NPV:-_
13) ORBIT INSERTION,



F^

----	 - - -__.. TABLE 6 (CONT!D1ASTP (SA-21 .0) LAUNCH VEHICLE OPERA TIONAL FLIGHT TRAJECTORY
NOVINAL

S-IVB STAGE FLIGHT DATA

FLIGHT -----.SPACE FIXED ----- --- SPACE FIXED POSITION AND VELOCITY VECTOR COMPONENTS ---

TIME RADIUS _VELOCITY_ PATH ANGLE X Y Z- DX DY DZ

(SEC ) (M) (M/S) (DEG) (M) (M) (M) (M/S) (M/S) (?J/C,)

1) 14- 85 6 31 8 07. 2306.30 66.290 6430762. 57698: 100532• 892.11 273.98 2109.05
2) 142.17 6433024. 2301-54 66.554	 -- 64312 •--23 58260 _-- 318. -	 879,3 ^7^ A7 _	 ._2109 +14
3)

_
145. 57 6436088. 2294.02

_
67.230 6434869. 58990• 110492. 849.24 273944 2113.42

4) 148 9 57 6435724._ 2300.98 . 67.794 6437385, 59809. 116855. 828e64 272.68 2129.20
5) 152.77 6442327. 2.15.93 68.566 6440809• 60953. 81258529 801.83 272.02 2155.60

16Q,9,^___ -	 6448306._ 2344.96 69.862 6446444. 62917•_ 141612._ ._-	 756.54 271_._05. 2202996
6) 16^^1^ 6452410. 2367.1-2 70.762 6450-373. 64317. 153093. 724.43 270.32 2237.27

17	 s^` = 6456115. _ 2388.67 _ 71 .582 6453699_--- -__65^ • 163974• __69!1058 269.64^ ____226' .SIl
7) 171c47 6457218. 2395.43 71.827 6454712• 660160 167313• 685055 269.43 2279,37
8) 1750.00 64598259_ 2412'-91 72.405 _64°7095. 66967V 1754064 664.30 268.89 2304.03

180.00 6463409.
_	 -_
2438.35 73.190 6460342- 68309. 187014. 634.95 267.97 2338.93

140o0C 6470257. 2489_907 lt}.483 6466435. 709780_ 21k735i 585.01 265071 2404071
200.0() 6476730. 2542.83 75.686 6472042. 736?20 2351160 536.37 263.16 2471,68
210,00 6^^F328330 2599085 __.76-538 ---647716476240 0 2601750 ^_ 4871-44.T---260s^? _ 2,5401.45

220.0(3
__-

64885739
-2660.22 i370g3v 6481790• 7 E328-8" 285 319	 0 436.35 257.24 2611922

230500 64939570 27224,29 780`81 6485927. 813849 3124070 388.88 253496 2ya84v4z
24pv00 6498989. 2791.68 79098(3 6489566. 839060 339626- 338075 230043 273T.72
250,00 6503674. 2862.44 80.9.26 6492702. 863910 367609. 288.29 246.53 2F37,19w00 260-00p 6508020• 2936.64 31,SWp 6495330. 88	 8,,6, 396377. 277.35 242.26 2916.99
270;00 6512034# 3014,69 82x$636497447,. 91235• 4..259580 _---- _185.86 237. 6 	 __ .._ _-2`99.°.5x.6_.--

280v00 6515721. 3396.43 83,463 64990450 935870 456378. 133.47 232.63 IOA4979

290.00 65190870 3181.58 840213 6500115- 958869 4876620 80039 227.18 3172.944

300.00 6522141, 3270.36 64.913 65006510 981299 519835. 26,71 221.22 3262076
310.00 6524890. 3362090 85.566 65006470 10030g_e 55_2926• -27081 214.78 335502

320.00 6527344. 3459.32 86.175 6500092. lo24230 5869640 °83.28 207,.85 3452.07
330. 0 0 652950 9. 35590 71 86.740 6498978. 10 4465• 621978. -139.75 200.34 3551=52
340.00 65313950 3664.18 87,263 64972940 1064290 658001. -197.28 192937 3653080

350.00 6533012. 3772.88 87.744 6495029- 108310• 6950650 -256.00 183.76 3759.69

3f,0.00 6534370. 3885.97 88.185 6492170. 110102. 733207. -316,03 174954 3869.16
370.00 6535478. 4003.61 88.586 6488704. 111799. 772461, -377,40 16400 398?•37

380.00 6536350. 4125099 88.948 6484617. 113394. 812868. -440,25 154.18 4099.54

394 4 0 0 6536998. 4253.34 89.273 64798949 1.14880• 854466. -504.68 14,2098 - . 422.87
----	 --400.t^0 6 37 43 5 92	

--- .__-^g.a
r61:

64745 t-. 11	 251 0 Ag7s0o'. -	 50 83 . 111 0̂ ; -^64	 -v....43 46

410 .0 0 6537676. 4524.49 89.812 6468472• 117498. 941417. -638,83 118.28 4477.60

420.00 6537736. 4668.98 90.031 6461735. 118614. 9868700 -709.08 104.75 4613.63

430 .0 0 6537632. 483.9.42 90.215 6454284. 119590• 10337070 -7AI,4S 9093.1 4754.78

_1) S-18/S-IVB pHYSI CI L S pARATION;
2) J-2 ENGINE START COMMAND;
5) 90% J-2 TrHRUST LEVEL:
4) TERMINATE ULLAGE. BURN;
5) JETTISON ULL AGE ROCKETS;
6) DYNAM IC PRESSURE - 1 PSF+--._, 

Y) ES JETtyS00

8) IGM INITIATION;

i



Y=v^^

TAnLE 6 (MJID)
ASTP (SA-210) LAUNCH VEHICLE OPERATIO14A L FLIC•HT TRAJECTORY

S-IVG STAGL FLI,, T DATA

"FCIGHT `-	 =---- -SPACE rIKEU ----- --- SPACE FIXED POSITION Atin VELOCITY vECTO r COKPONENTG ---

(ih'E HADIUS VELOCITY PATH ANGLE X Y
(m)

Z
(M)

DX
(hi/S)

DY
(M/S)

DZ
(M/S)(SEC) (':) (t.4/S) (DFG) (m)

440.00 6537382. 4976.45 90.363 644609;:. 120417. 1081985. -856.17 74.95 4901.68

4z)u.00 6537008. 5140.45 90.479 643715,. 12108b. 1131761. -933.47 58.56 5054.65

4c0.00 6536530. 5312.03 90.562 6427419. 121585. 11x3100. -1013.58 41.09 5214.27

9) ic9.0( v536C 2, 5470.16 90.617 641796:i. 121880. 1230697. -1088.44 24.69 5360972

470.00 6535973. 5485.73 90.628 641687(,. 121904. 1236065. -1097.01 23.05 5374.88

4to.00 u635317. 5644.66 90.716 6u05467- 122050. 1290530. -1184.o7 5.86 5519.07

490.0(1 65345&8, 5810.14 90.778 6'9317,. 122019- 1346464. -1274.28 -12.23 5668.67

500.00 6633749. 5983.00 90.1310	 _ 6579971. 121801. 140392-5o -1367.74 -.31.37 5824949

510.00 65328b5. 61.63.90 90.816 6365811• 121388. 1462977. -1465.03 -51.54 5987.04

520.00 6532001. 6353.54 90.798 6350655. 120767. 1523691. -1566.£x5 -72.82 6156.88

51- 0.00 531126. 6552.55 90.751 673446-. 119926. 15i.b142. -1672.97 -95.63 6334.66

°)"0.00 .11-1--l"96. 6761,aC J0.674 6317181. 116849. 1650414. -1783.69 -120.09 6521919

^,^0.00 6982.2 90.568 6296769. 117519. 1716599. -1899.66 -146.23 6717.34

500.00 b528927. 7215.32 90.432 6279168. 115918. 1784798. -2021.51 -174.18 6924.16

570.00 6528462. 7462.56 90.293 6258304. 114026. 1855121. - 2153.18 -204.67 7142.25

E,00.00 6046261. 7724.b6 90.039 6236097. 111819. 1927692. -2287.95 -236.96 7374.45

10) Sb3.16 65281b0. 7811.74 90.008 6228746. 111048. 1951287. -2331.1.8 -247.58 7451.68

11} 53.31. 652810. 7516.94 90.003 622828• 110996". 1952778. -2333.26 -248.21 7456.28
10

lc) 5<3.9$ 65[d17`J.. 78io.13 90.002 6a26b7i,. 110849- 1957251. -2339.41 -248.44 7455.78

6526176. 7618.4b 90.001 6204978. 105557. 2025727. -2421.37 -249.83 7429.87

9) EI R SHIFT TO 4.8:1;
lu) GUICANCE CUTOFF SIGIALi
11) DtITIA.TE TIME. BASE FOUk;
12) ErEGIN LOY (JPV :'

-- --	 13) OtiBIT It SERTIO -N.



TABLE 6 (CONT.D)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IVB STAGE FLIGHT DATA

----- -^	 ---- EARTH FIXED POSITION AND VELOCITY VECTOR COMPONENTS ----FLIGHT
._

---_ EARTH FIXED
_TIME POSITION VELOCITY PATH ANGLE X Y Z DX DY DZ
(SEC) (M) (M/5) (DEG) (M) (M) (M) (M/S) (M/S) (M/S)

1) 140. 85 88726. 2025.77 62.755 58303• -492= 66878. 912.20 -9.21 1908.74
2) 142.17 91316. 2020.30 _ 63.047_ 59500• __.	 -504._ 69?68,__ 899.A7 -9,^ 1808.8.0

T -
	 3 145. 7	 - ` 97957. 2011.07 63.801 62507• -535. 75420. 870.25 -9015 IR1300

4) 148. 57 103820• 201-6973 64.455 65088. -563. 80882. 850.33 -9949 1828.68
5) 152.71 112071,. 2029.95 65.360 68605, -603. 88617. 824.53 -9.52. 1854.93

160.00 126422, 2056.0 1-16.881 74410. -671. 102202, 781403 -9,35 1902105	
{

6) 165.17 136800. 2076.50 (,7.938 78369. -719. 112125. 750,23 -9.21 1936.21
170.00 146584. 2096.46 ^ 68.901 81923._ .^_._ _-_763$ 12^?5^+ 	 .._ _ 721s52__- _.._9.05

-^^-- -^ 7) 171017 149577o X2102.75 69.188 82976. -776, 124449, 712.98 -9100 1978.17

8) 175.00 156813. 2119.17 6`1.868 85458. -808, 1314794 692.67 -8.89 2002,75
180.00 16715P. 2143.2n 70.791 88849. -852. 141580. 664.67 -9,86 2037.57

190. 0 ^ 188174. 2191,93 72.314 95253• -9420 162287. 617,45 -9.23 2103.14
200 .0 0 209690. 2244901 73.730 101199. -1037. 183650. 571,63 -9.75 2169.96

210.00 _	 _231716. 2299._55 75.08?  106685.  ^1Z3. ^ _	 __20569..._5? 5 59	 __ -In-41---- -	 2238.66	
-^- 220.0(1 254286.

_._._	
2358071 76.364 111711. -1246. 228430. 479.58 -11.17 2309.41

230.00 271'434. 2421,77 77.583 116276. -1361. 251888, 433.27 -11.96 2382.66
240.00 301195. 2488.33 78.744 120375. -1485. 276090. 386.41 -12983 2458.11
250 .0 0 325600. 2558.44 79-837 124004. -1618. 301058. 339.36 -13089 2535.80

a 260.00 350686. 2632.17 80.866 127161• .- 7631 326814. 2.91.95 -15.16 2615089

270-00 376489._ 2709.89 81.833 129842-..- _^i`^2 s- __353385.__. 244413 ._._- 16.60	 --------	 R08-02.- __^ -
280.00 403048.

_-
2791.42 82.745 1320429 -2096. 380800. 195.56 -18021 2784.51

290. 0 0 430400. 2876.49 83.596 133752. -2287. 409084. 146.44 -2n.08 2872.69
300.00 458582. 2965.30 84.388 1349699 -2499. 438263. 96.86 -22926 2963.63

310.00 487632, 3057.96 85.123 135687. -2733. 468366. 46.59 -24.71 3057.51

320. 00 517592. 3154.58 85.805 1358999 -2994. 499424. -4.45 -27.44 3154.46

330. 0 0 548501. 3255.25 86.435 135596. -3283. 531466.  -56.33 -3n.46 3254.62

340.00 580402. 3360.05 87.015 134770. -3604• 564527. -109.10 -33981 3358.11
` 350*00 613339. 3469.14 87.546 133411. -39609 598640. -162.87 -37.50 3465.11

360.00 647355. 3582.66 88.031 131509. -4355. 633842. -23.7.75 -41.55 3575.80

.370.00 682498. 3700.78 _x,8.470 129052. -4793. 670169. -273.79 -45.96 3690.35

380.00 718817. 3823.66 88.865 1260299 -5276. 707662. -331.08 -5(1.75 3808.06
390 .0 0 756360._ 3951.55 89.P18 -5809. 7463639	 __ 383.74 -55.94 3_931.SP

+^O^-^- 7951 0. --1	 +0- 	8 -- g^3.529 118230• - -6396. 7)46315. -449„90 -51.58 41159.36

4 10. 0 0 835335. 4223.82 89.799 113424• -7042. 827569. -511.64 -67.67 4192.17

420 .0 0 876886. 4368.89 90.033 107991. -7751. 870177. -575.39 -74.20 4330.20

430. 0 0 919893. 4519993 90.229 101910• -852P. 914191. -641.01 -Pt.26 4473.51

1) S- 1 8/S-IVu PHYSICAL SLpARATION;
2) J-2 ENGINE START COMMAND;
3) 90% J-2 THRUST LEVEL:
4) TERMINATE ULLAGE BURN';
5) JETTISON GLL AGE ROCKETS;
6) DYNAMIC PRESSURE - 1 PSF;
7) LES JETTISON%
E1-) 2GM INITIATION;



rd

rd

TABLE 6 (CONTID)
ASTP	 (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IVB STAGE FLIGHT DATA

FLIGHT ----- ----- ---- EARTH FIXED POSITION qvp VELOCITY VECTOR CONPOh'ENTS ----EAR FIXEp
TIME POSITION VELOCITY PATH ANGLE X Y Z OX OY DZ
(SEC) (M) (M/S) (DEG) (M) (M) (M) (M/S) (M/S) (?-'/S)

440.00 964420. 4677.57 900387 95164- -9378. 959667. -708.64 -88.91 4622.72
45.4. 00 1010535. 4842.18______ 90.9 87730•- _--'03 0 8 . 1OIl6666s _	 -77858 -97,14 4778,18-.___._..
460.00 ^ 1058311. 5014.36 90.596 79584- -11323. 1055254, -851.01 -106.04 4g40.4R

9) 469.00 1102795. 5173.03 90.653 71623. -12316. 1100398. -918.72 -11407 5089.51.
470.00 1107823. 5188.56 90.664 70701• -12430. 1105495. -926.54 -115.14 5103.97
480.00 11589.5.5. 5348.11 90.756 610419 -13622. 1157267. -1005.85 -123.32 5251.22
490. 0 0 1211686. 5514.12 90.820 50574. -14898- 1210538. -1088.01 -131996 5404.10
500.00 1266084. -5687.50 _--qD .-852	 39p7t .^162b3. -.12653?1L_.-...._,__13_7,3,10
510.00 1322227. 5868.91 90.857 27101- -17724. 1321831. -1261.69 -150.94 5729.70
520.00: 138197. 605.•06 90.837 14023. -19284. 1379991. -1354.44 -161.26 5903.53
530 .0 0 1440882. 6258.59 00.787 -1. -20952. 1439929. -1451.10 -172.54 6885.59
540900 1501981. 6468.35 _90.705 -15012- __ _ -22730. 1501733. -1551.96 -184.86 6276.69
550 . 00 1565999. 6689,38 90.593 -31056. -24653- 1565497. -1657.60 -198019 6477.73
560. 0 0 1632256. 6922.89 90.450	 -48182.^ __ =zfi706• ___ 16?51326L_^_--.13^.^4 -?t	 .6t - _.66897$___
570.00 1700878. 7170.66 90.305 -66464. -28911. 1699333. -1888.98 -228.68 6913.60

~
580.00 1772011. 7433.45 90.093 -85967. -31283. 1769648._ _ -2011.8 1 -245.80 7151.81

10) 583.18 1795205. 7520.49 90.009 -92433- -32074. 1792537. -2051910 -251.41 723102
11) 583.38 1796672. 7525.71 90.004 -92843. -32124. 1793984. -2053.53 -251.74 7235.74
12) 583. 98 1801074. 7526.89 q0-002 -94077- -32275. 1798325. -2058.70 -251.40 7235.51
13)_593.18 1868556.__ 7527 ,12 90 . 091_ -113374._ 734557. 1864794_._  _2-135.32 --.-7244.55 .-_	 ..,_7213.75

9) EMR SHIFT TO 4.8:1=
10) GUIDANCE CUTOFF SIGNAL;
11) INITIATE TIME BASE FOUR;
12) BEGIN LOX NPV;-^__	
13) ORBI T INSERTION.



_ TABLE 6 (CONT•D)
ASTP (SA-210) LA UNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IV9 STAGE FLIGHT DATA

FL l	T ALTITUDE RANGE RELATIVE VELOCITY VECTOR AZI(UTH LONGITUDE -GEOCENTRIC GEODETIC
T IME VELOCITY SPACE FIXED EARTH FIXED (POS.	 EAST) DECLINATION LATITUDE
(SEC)

(KM)-
(KM) (M/S) (DEG) (DEG) (DEG) (DEG) (DEG,)

1 ) 14 0
' 8 5 ..

58.652 66.388 2052.93 52-9383 45.040 -80.142 28'890 29.053c) 14 2! 17 59.874 68. 7 45 204$.36 .J. _ 52.948 _ _	 .-45s^50	 ___.. _-82.1_5 _2$:9D-5-	 .-- 29068
3) 145.57 62.950 74.811 2035.74 52.956 45.175 -80.081 28.943 29.106
4) 1.4 8 -57 65.°597_ _ 80.192 --	 2-03R.13 524911, 45-087- 80.042 28,977 29.141
5) 152 . 77 69.215 876807 2046.91 52.8 47 45.119 -79.986 29.026 29.189

160 # Ckl 75.2'21 101.164 2072._36_ 52,741 45-183 -7(-).88cl_ 29.11 0 299274
6) 165 .17 799345 110.911 2092.81 52.668 45.230 -79.817 29.172 299336

___-1709, o 839 ()69 -120. 162 21 12.89 52,603 45 ^ 274	 _ _ 79.7_ _	 .29..,23?.__ 29. 395
7) 171.47 84.177 123,003 2119922 52,584 45.288 -79.729 29.249 299413
8) 175 '00 86.798 129.895 2135.72 52.536 45.321 -790679 299292 299457

180.00 90oL,02 139.792 2159.91 52.467 459363 -79.606 2Q-355 29.519
190 . 00 97.291 160.057 2208,75 52,340 45.438 -79.457 299483 29.64••^.
200 . 00 103.806 180.938 %2up-99 52.217 459511 -ln,303 29.614 29,780
210.00 19.953	 _.. 20.456 . .__ 237,6. 66 52x099- ----45:.5@4 -- ^'	 X144. 29' 0 2 .916
220.00 115.738 224.632 2375,93 57.986 45,658 -78.980 29.889 30,056
230.00 121.168 247.492 2439910 51,878 45.735 -78.810 30.033 30.200
240 . 00 126,248 271.060 2505.76 51,776 459814 -78.635 30.180 30.348
250 . 00 130.933 295.361 2575.96 51.678 45.893 -78.453 309333 300501

N 260-00 135.380 320.420 2649.77 51.584 45.973 -78.265 30.489 30.658
_ 270.00  1.39.447	 _ _ 346 9266 _ 2727.56 51.494 !{6,053_ -78.071 - 30.6_51 _309620

.280.00 143.189 3729 930 2809.16 51.410 46.136 -77.870 30.817 30.981
290.00 146.611 400.440_ 2894.28 519330 46.219 -77.662, 30.988 31=158
300.00 149.723 428.825 2983.14 51.254 46.303 -77.447 31.165 31.335
31 0. 00 152.533 458.117 3075.86 51.183 46.388 -77.224 31.347 31.518
320.00 155.049 486.349 3172.52 51,117 46.474 -76.993 31.534 31.706
330*00 157.278_ 519.557 3273.22 519057 46.564 -76.75_4 31.727 ?19R99
340:00 159.231	 -15

.-
8.07 _	 51.003

-.__46.656
-76.506 31.926 32.099

350.00 160.917 585.043 3487.20 50.955 46.751 -76.250 32.131 329305
360 . 00 162.346 619.400 3600.76 50.914 46.849 -75.983 32.343 32.517
370 . 00 163.529 654.889 3718.91 50.879 46.951 -75.707 32.561 32.735
380 . 00 164.477 691.552 3841.84 50.852 47.058 -75.421 32.785 32.961.
390_• 00 165.204 729.438 3969.76 50.333 47.170 -75.123 33.017 33.193-- 400-00 165. 22 8.5 4 4102.	 3 50.82'2 - 4 -28^__ 33- 25^--- 33':433
410900 166.048 809.076 4242.11 50.818 47.409 -74.494 33.503 '53.680
420.00 166.197 850.942 4387.23 50.825 47.539 -74.161 33.758 339936
430.00 166--183 894.250 4538.31 50.841 47.676 -73.814 34.020 34.199

1) S-IB/5-IVB PHYSICAL SEPARATION;
2) J-2 ENGINE START COMMAND$ J

3) 90% J-2 THRUST LEVEL;
4) TERMINATE ULLAGE BURN;
5) JETTISON ULLAGE ROCKETS;
6) 'DYNAY jC PRESSURE = 1 PSF$_.	 _7T

LE	 E I SO	 i
8) IGM INITIATION



i

TABLE 6. (CONTOD)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IVB STAGE FLIGHT DATA

FLIGHT ALTITUDE per` BELgTI VE VELOCITY VE CTOR AZIMUTH LONGITUDE GEOCENTRIC GEODETIC
_- TIME _ VELOCITY FIXED_SPACE EARTH FIXEp (POS,	 EAST) DECLINATION LATITUDE --.(SEC)

(KM) (KM) (M/5) (DEG) (DEG) (DEG) %DFucG)
_

(DEG)

440.00 166428 9390061 4695.99 50.866 47-820 -73.454 34,291 349470
450 , 00 165.751 985.442 4860.65 50. 902 47.972 -73.079 34,571 349751

' 4601P00 165.374 1033,466 5o32,89 50.949 48.132 -72.688 34.859 35.040
9) 1 469 -00 164.970 1078-153 5191.61 51.005 48-287 -72.322_ _35.127 35..309

k" 470-00 164.921 1683.203 5207.25 51.014 48.306 -72.281 35-157 35.389
480.00  _	 164.374_ 11349548 5366.76 _ 51,112 48.500 -71.858 35.454 35.646
490900 163.736 1187,481 5532.84 51,223 48.706 -71.418 35.779 35.962
50 00 00 1634032 1242,073 5706.29 51.346 48_. 922 -70.962  36.in2
510,00 162.286 12 8.400 5887* 77 51.482 49.151 -70.487 36.434 36.618
520 , 00_ ._ 161.525_ 1356_-543 __	 6078.01 51.634 49-394 _	 -69.994 36.776 36.960
530,00 160.776 1416.593 6277.62 51,798 49.647 -69.479 37.126 37-312
54 0, 00 160.075 1478.646 6487.47 _ _	 51,976 49.913 -68.944 37.487 37,673
550 , 00 159.462 1542.806 6708,59• 52.169 50.194 -68.385 37.857 38.044
560 .00 1589979 1609-188 6942,20 52,380 50.49 0_ -67 .801_ 38_,238___- 38 .426._
570,00 1586656 1677-921 7190.07 52.606 500800 -67.19.1 38.630 38.818

-- 5800 00,_ 158.542_ 1749.148_ 7452.97 52,854 51.133 -66.55 39. 034 _39 ,222.
10) 583 8 18 158.569 1772.365 7540.04 52.939 51.244 -66.342 39.165 39.353

w	 11) 583. 38 158,572 1773.8_33 7545.26 52.945 510251, -66.329 39.173 39+362
12) 58 5 .98 158.581 1778.238 7546.45 52.971 51.279 -66.289 39.198 39.387
13) 593.18 1589718 1845.798 7527,12 53-386 _51.720 -65.673	 _ ._ 39. 576 39.765

9) EMR SHIFT TO 4,8S1i
10) GUIDANCE CUT_OFFSIGNAL,i
11) y IN I-Tt gTE TI ME- BASE FOURi
12) BEGIN LOX NPVt
13) ORBIT INSERTION.



TApLE 6 (MJID)
ASTp (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOWUNAL
5-IVG STAGE FLIiyHT DATA

.R
FL7GTiT - -WERICL-- E ATTZ1'UDE 4i4GLET	- 'JEHIC^.E l 7T I TUDE RATE	 - VFHICLF ATTITUDE FRROR
TIME PITCH ROLL _	 PITCH YAW -	 ROLL ___YAW ROLL

(HC) ^-- (DEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (DEC) (DEG) (DEG)

1) -.,)99 . U01 •Otis -.u26 -.00L -.0(16 -.099 .001
2) 142.17 -6 :985 -.207 -.001 .033 -.137 -.003 _ .0 14__.___ -.207_  -,001
3) 145.57 _,63.592 -1.066	 - -.062- -138 -."202 -.056 .407 -1.066 -.065
4) 148.57 -b3.512 -.894 -.340 -.06U .225 -.098 .489 -.693 -.345
5) 152.77 -63.811 -.204 -.566 -.038 .039 -.004 .189 -.203 -.567

160,00 -63.872 -.298 -.685 -.Oil .005 - .034 -128 - .297 - .686
6) 165.17T

_- .
63.931 - 269 -648 -.009 0000 .005 .070 -.269 -.648

170.00 -- -- _=63.963 -.274 -.717---- --.,	 -.006 -.000 -.031- :017 _ - -.27 LL . _.- .	 -,717	 _-
7) 171047 -63.971 -.274 -.769 -.005 .000 -.040 .029 -.274 -.770
8) 175.00_ -63.976 -.315 -.645 _ _	 -.002 -.008 .044 .025 -.315 -.645.

180.00 -60.758 -•762 .037 1.172 -.041 .109 -1.758 -.358 .053
190.00 -55.852 -.b25 -.097 -.2z0 -.023 -.143 .253 -.294 -0100
200.00 -57.126 -.993 -,608 -.117 -.017 --035 .164 -.297 --610
210.00 -58.094 -1.1_18 -.644 -.097  -.010 .064 _ .139 -_ .313 -.646
220.00 ------ -	 - -59.163 -1.219 -.030. -.128 _.007 .057 .201 -.330 -.034
230.00 -60.548 -1.277 .513 -.130 -.009 .055 .1A0 -.326 ,509
240.00 --61.594 -1.434 .433 -.101 -.017 -.042 .143 -.321 .429
250.00 -62.663 -1.596 .003 -.11.1 -.016 -.044 .154 -.326 -.001
26+0.00 -63,783 -1.759 -.443 -.113 -.016 -.045 .156 -.330 -.447
270.00 -65.091 -1.884 -.601 -.130 -.013 _	 ,051 .176 -.337 -9606
280.00 -66.303 -2.039 -.071 -.110 -.018 .055 .141 -.335 -.075
290.00 -67.271 -2.251 .505 -.104 -.019 .056 .147 -.343 .499
300.00 -68.377 -L-434 .428 -.114 -.01.7 -.047 .156 -.354 .422
310.00 -69.524 -2.601 -.046 -.115 -.017 -,048 _1.56 -.355 -9053
320.00 -70.668 -2.773 -.524 - .114 -.017 -.048 .155 -.361 -9531
330.00  71.804_- -2.944  -.547  -.113 -.01_8 --_-__ -- _,0552_. _ _ __------.,-15!L	 _.__ ___-365 - 555
340.00 -72.933

_ _
-3.116 -.026 -.114 -.018 x052 .155 -9373 -.034

350.00 - -74.124 -3.292 •479_ -	 -._114 --..017	 - .__._.^d51	 _  _	 _..107 _-.387 .474
360.00 -75.244 -3.454 .453 -.114 -.015 -.049 .115 -.393 .446
370.00 -7b.380 -3.616 -.042 -.114 -9016 -.050 .116 -.398 -.049
380.UG -77.519 -;,.775 -.540 -.114 -.015 -.050 .116 -.402 - 548

_Z0663 - -- -3.V:) _. _- -:11_ -_ x.016 ._950-.- .1.15 -
400.00 -79.807 -4.092 -.029 -.115 -.015 .049 .115 -.418 -.037
410.00 -81-044 -4.218 .439	 _ ___._ -.125_ . _T -.913_ .046 .124 -.425 .431
420.00 -62.235 -4.363 .525 -0110 -.917 -.050 .104 -.426 .517

` 430.00__._ -83,313_ -4.533 ,030 -1113 -.015 -.051 .114 -.435 .021

1) S=IF/S-tm PHYSICAL"SEPAP.ATIdWi
2) J-2 ENGINE STfinT COMMAND;
3i-'§O% J-2 THRUST LEVEL)
_4) TERMINATE ULLAGE BURN;

JETTISON ULLAGE !?OCKETS;
_ ..6 ). OYNAMI_C_ PRESS_Qf E _. =_1_ ESF.)

7) LES JETTISON:
8) IGS^^ INITIAT_IO^:___



t Now

TAPLE 6	(CO,JID)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTOPY

N0 =;1NAL_
S-IVU SIAG--: FLIuhT DATA

F2IG7iT  VEHICLE ATTITUDE HNGLE 1EHICLE ATTITUDE KATE VFHICLF ATTITUDE FRROR
TIME PITCH YAW ROLL PITCH YAW_ ROLL PITCH_ YAW ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/S) (DEG/S) (DEG/S) (DEG) (DEG) (DEG)

44u.G6 3 -,+.68u -.488 -.118 -.014 -.052 .118 -.441 -.498
450.00 -85.618 -4.824 -.568 -.115 -.014 .048 	_ ._114_ -.446  -.877
460.00____ -©6.773 -4.965 -.091 -.116 -.013 .047 ,116 -.456 -.100

9) 469.00 -b7.819 -b.087 .334 -.11b -.013 .047 .116 -.463 9324
410.00 -87.930 -5.103 .382 -.102 -.022 .051 .071 -.433 .376
480.00 -66.999 -5.302 _ .568 -.121 -.006 -,056 .121 _-.478 .557
490,OC -90.157 -5.387 .026 -.11u -.013 -.053 .109 -.472 9016
500.00 _ - _-91.286 -5.510-.512_ _	_ ._	__._-•121__ - --__-•008 __.- --	-- _ _ .123_____ -. -._465 _----=_,52 _----

^^ 510.00 -92.611 -5.550 -.532 -.110 -.006 .040 .IL12 -.486 -.545
F 520.06 -93.844 -5.693 -.089 -.111 -.018 .047	_ .110 -.482 -0099_

530.00 -94.940 -5.868 ,388 -.111 -.016 .047 .109 -.491 .371
540.00 -96.063 -6.006 .573 -.114 -.012 -.054 .114 -.501 .561
550.00 -97.218 -6.121 .024 -.116 -.011 -.055 .116 -.505 .012
560.00 -98.374' -69230 -.529 -.116 -1011 -. 055 114 	_ _- -.509 	_ -..541
570.00-" -100".005-	- =6.-441 --.22D

_ _
0020

_
.005

_---____--
.086 -.043 -.533 -.215N 580.00 -99.787 -x.368 .574 ._'	.025 .011 -._016 _'041 _

	- -0542 -	0578-
10) 583.18 -99.765 -0.359 ,511 -.000 -.001 -.022 -.019 -.533 .512
11) 583.38 -99.765 -6.359 .506 -.000 -.001 -.022 -.019 -.534 .508
12) 583.9E -99.765 -b.36u .493 -.0pu -.001 -.022 -.019 -.534 .495
13) 593.18 -99.707 -o.36b .293 .000 -0001 -.022 -.020_-- -.54.0 .295

9) EMR SHIFT TO 4.6:1;
10) GUIDANCE CUTOFF SIGNAL;

r	 11) INITIATE TIME BASE FGUR
BEGIN LOX 1,1PV;

--13^

12)

i

^d

g^

io

t



TABLE 7
A57P (SA-210) LAUNCH VEHICLE OPE R ATIONAL FLIGHT lk„JLLTOHY

NOMINAL
S-1B STAGE RE-ENTRY DATA

FLI GHT MASS THRUST URAG _ LONGITUDI NAL DYNAMIC A.H•I.-_-	_ ..	_ MACH

TIME (TOTAL) ACCELERATI ON PRESSURE Not
____.

(SEC) (KG) (N) (N) (M/SEC2) IN/M21 (KG-M/MZ-RAu)

1 1fo ods 45975• llylyvs lizab5a
_	

.,155 -azz --'^BpT5-193:'^`b.̂ -___-	_...

1 4 1 . 00 459304 -598275. 1100199 -15.421 807. 680319311. 6046
142 . 00 456346 °-62086•d 96371.`...- ' -	

_-___--
-15.7)6

-___-- p7._79.._____._ JRo57 .-- - 6.43
2)	142 . 97 453470 0. 85284• -1.881 6Z5. A8216682o 6442

i"	 143.00 45347. 00 8498	s 1.878 623.	- -	682 2 1112. 6.92
160#00 45347. 00 11568• -•255 850 1.8814474. 6.72
180.00 45347• Of 120y, € 027
200.00 45347. 00 1950 -0004 1. 68907389. 634
220000	45347.	 Os	 6-60 ^- 	-0001	 00	68909327.	5.89
2.40.00	'(53479	 00	 450	-+001	 0•	68910203.	5.70

-	3)	243.00	45347o	 02	 E150	 -0001	 Oo	 68930314•	5070
_	260.00	95347o	 0.	 55•	 •00100 	689109850	5970

280 0 0th	45347.	 00	 125.	 -0003	
_
	

C._ __. 	
^ 89I234a.	601A

300*00	453479	 p.	 5930	-.013	 40	68917248.	6.74
. 320 • .00	453470	 p.	 522q-o	 -0116--y 3^^	e89_65176•	6985-
341. 0 Po, _	453470	 p.52002• 	-1.147	 381.	693351649	6.42

rn	 360#00	45347. 
	̂ 	

73! 47710	6.03p.	538629. il.437 	 3781..	 _
380 0 00	453470	 Do	33984220	-74.942 	230910	1121121366o	4•!6
400 0 00	45347•	 00	1115992•	-24.610	 68419	1166 5459. 	1.14
420 . 00	--	45347.	 0•	532371.	-11.740 	_47590	118236171#	969
440 0 00	45347•	 -	 Of	5007569	-11.043	 4916.	-1193 0_037.	_	052---- --

440 0 00	45347.	 00	489301•	-10.790	 4935•	1202B7100•	•41
48p •00 1453 $47 *	.	476976.	-	 -- _	 _^. __._._-- --	_., _.

0	 10518	 '18729 	1^ID 3686. 	•3i
500"00	45347.	 Of	969541•	-10.354 	 4842•	121797682.	•31

540#00	4534	
_^	

.	44•	 p.	
y5^ly-i..._._..	._ _.	.. _ .

102 	 4801'•	122424731•	•28
4)	531.00	45347.	 0•	461481.	-10.177	 4770.	1227+2058.	•2i

1) PHYSIC ; L-5EPARATIONi
2) RETRO-ROCKET BURNOUT;

S-1 5 STA G E APOGEE;
41 S-10 STAGE IMPACT_



c

TABLE-7 ICONTi-6
ASTP ( SA- 2 10) LAUNCH VEHICLE OPLRATIONAL FLIGHT TRAJECTORY

NOMINAL
S-18 STAGE RE-ENTRY DATA

	

FLIGHT	 -^- SPA CE FIXED	- ^	SPACE FIXED POSIT I ON A N D VELOCITY VECTOR ComPONENT5

1 E	RADIUS	 4SLUCITY	PATH AN-GLE	
X_._. 	 -Z	 uX	 UY	 D.

	

( SEC)	(M)	 (M/S)	(DEG)	W	 (M)	 lM)	 IN/S)	(M/5 - ]	 (M/5)

I I q o.8b 6431804, 2306.30 ,291` 6 l i 3 0 I b 9. a76-qS-, -Ty'P-.a __.__8g2-I-r 274.OM 2109.05

411 . OD 6431937. 2304.87 66.323 6430887. 577_40_+ 100831• 840.04 273.98 2107.81 

142 . 00 64328549 22 4006 66 .5 	 b43 7k9« X01`1• 102^31a 873.14 273	0 ^p9'2 73 

2) 142 .9 7 6433729. 2271.32 66x762 64326p9s 582790 104957• 854081 273.82 2084.38

143 . 00 6433756. 2271.16 66e768 --- - 	..
6432634• _ ^ _._.--582870 10541119• 859.51 273.82 2084.33

lµ 160000 6447626• 2197.67 70.3 78 64457930 62930. 140286, 690;53 272.34 2068.52

180.00 6460593.
_-

2138.27
--

79.844 ^45767p:'-`-^^59. i81^83. 	49a6y6_..___tTp^67 1066.68
20Q • 00 6469996• 2095951 79.514 6465740. 73751. 222754• 307.75 268•6A 2055.31

220 . 00 6475851• 2068.55 84=337 64b999z• 79104• 263789. 111.56 166.60 2047.93

_240!00 6478163• 2	57.72 89.245 6470444_a 8 4414• 304661• ._	-71.32 264.39 2039.38
T -

31 243. 00 6478204. 2057. 50
_-

84 . 484 8'170184# 8€62 0_7 sIQTbaa
_ .. 100.7Y-26OdAl 2034.00

2601P00 6476135. 2063.21 940165 6467100. 89679. 3553560 °262•l1 16II•0t_._.___- 20_24.65

280 . 00 6872167• 2,084.8? 94.024 64599590 ^id4r^: 385	hi. °4^OD Z59•Sa 2015.69•

300 . 00 64638530 212Z.29 10305o 64490 1 8_• 100 0 589 426098• ^644.17 256.82 2006.43
___^	-_ 3200.320 . 00 6451987.:64 ^ _^_

2.174.83
_

!08x287 6934171,_ 	_106166.
-_. --_ 4660$6. 9032.51_ 253•9B 1992.20

340.00  6436580. 2232.10 112.S86
__	_: 6415735. 110216• 505734- ^1019.63 250.96 1969068

- _.	__.
36O.Dp

_^_-_...	__
6417904.

^._.__.._
222(•71 146.565

-6393728• -	- ---115200• -" 54419. - ^1163+24 2`17.15 1880.20

380.00 6399289. 15°08.54 118#843 6372061. 1201181 577333• °840.41 246.52 1224.18

400 . 00 63	0501. 61 113.9 63417290 1	120• ^` 54 	+	^300.06 853#99 972139

4z0 . 00 6.!86378. 474.53 112.936 6356764# 130262• 600337. °224.19 259.75 319.18

14 000
-

638295	. 935.5 -6 • •	32111	2
_-^

^63 h2638 • X3-54'9.Za
^__ _

Tipb4'#pi	̂191^ 2b2^57 2H9.83

460.00 6380037# 420.79 108.703 6349043. 140747• 612133. -168961 462.8.2 242+07
k...	_..
. 4 p • 00^

3.333
d^

_.	 -.	
- T^i 424^aZs 1p3 j-qb.005-•_..._, s.j777

-6a
__ ...	

i- j 51^:7Z y62e'7Q	_ 2^12.8Z

500 . 00 6375306# 411.52 104.721 63429459 151254• 623853. w139.36 262.38 288980

p• 3321I*---.-.--gUS.7Z_ -	1D-j .*	S .a__..., 6-37'00Z5B....._ 1 569~3. 621163. ^ 12Y 7Z 761.36 2tl6.20

4) 531.00 6372307. 406.53 102.756 63388559 159376. 632307• ^-IZ5•Z2 261.79 284.69

- _ -	-...._._ --323..3 _
1) PHYS ICAL SEPARAT1ONi
2) RETRO-ROCKET BURNOUT i
3) 5-18 STAGE APOGEE;
4) 5-L8 STAGE 'IMPACT.



7	(CONT•0)TAoLE
ASTP	(SA- 2 10) LAUNCH VEHICLE OPERATIONAL FLIGuT TRAJECTORY -

NOMINAL
S-18 STAGE RE-ENTRY DATA

F61GHT -+--- EARTH FIXED ---- EARTH FIXED PoSI TI UN	AND VELOCITY VECTOR COMPONENTS ----

- TIME POSITION' VELOCITY PATH ANGLE X Y
iri) tril5)

^T.
tMlS)

Ol
(H!S)

(SEC) tU) (MJ5)	11
(ULG) (M) (())

1)
_<. x_49.2..__.- ._-b3^T2_ _ __T80-•79

1 140 .8 5 8871	. -2025. :62.7__ S`830^..

141 . 00 89000• 2023.74 62.789 58431• -493•
^ry^Z^._--

67131•
-	68Y31

910.15
 .32.

-9020-99ie 1807.511792i

1 4 2 . 00 90952.
92828.

2 02.750
1989.52

63eOO9
630227

-59333•
60193•  -5110 70666• 880012 -9.16 1784.12

2) 142,97
1'13 . 00	_ 928850 1589.23 639234 602199 L5114 70711#• 87942 °9016 1784•06

1768.17
160.00 124464. 1,906.i6 679231 73748• °661• 1008800

7j-.361	j
71J-By
S2S•4^

-8.3R
°7`00

__.,_ T
176ib5

180 . 00 161132,
1,95818•

18 8.37
11#88.43

72.296
77#688

6138•
94776.

- 6 16*
-9399  1713519 33n.41 -5.28 1756.11

ZQp•QQ
220 . 00

- -_	-
2292.24•

----- 	__
1756,55

..
83.327 --49678• °10259 20b4i4• 151.85 -3.22 175p,p7

240 . 00 261,576 9 1743.72 899109 10QB519 mIQ66. 241350•. -34.44 e.g3 1793.38

3)
_ --.

243 . 00
._.

2663529 1743.43
-

890981
- - - -1007Qb•

_
-10680 246b78+

276l4µ.
-bzo 3^

-220.67
-01#4
1 089

1741.31
1736.00

260900_ 293121. 1149.07 94.913 98300• °1056•___,_ __ _ _ - i727^9T'_.

300.00 354865. 1818.69 106+103 82017• 8856• 34525b9 ^593971__	. 8.31 1719.04
1ip8o711

.o
._..__	"-
320000

-385630• -1	&1 111.292 -6827.1 33•
-375•

37^53j:
4135599

-^.`62-
-964.97

11,	9
15.82 1690.55co 340.00 4166b8. 	_.	.__ 1946.38-_._- 116.132-^ 54809•

-O2993	• -31• 44677q. -1106.05 	- 17+68- ^-	16GaT20
1949.!(4;op•QQ

380lOQ
947775•
1#742019 1237.(8 1266031 9354• 9992 499 474109•

1#g 7 i; a
-798.00
-264.23

6.56
-4.7-8

945.39

400`oil
420.00

483757.
485672.

322.78
192.58

140.84
163.789

-163•
-4437.

224•
1-53. 485652• _ -188931# - -1.88 39090

-_	_ _._
440.00 .

^
48602.9• tea. 181 175.710 -7891 • 142• 485	5. X1	.18' •27 •0

-8.06
460.00ya^TQO--._- 4859799 134.95 179.125

179 . 393
-108119
-13322.

1500
-t'S7.

485859.
4&SbYe.

-134.71
- 1-17.3-1-_-	--

•38
_	--0 34 -	-7. i2---w85^

...__.
1	.	6

5QQ9 00 4858100 104.99 178.956 -15534• 162• .._
485562•-

-	rIS^	
",..__ -104.43_.^.4qv ^ •13-0b5__

-5.69
_._	_.4068

520 00 48577.1.
4$57519

9 4.40
89.76

17B.Sb2
179.778

-I7b1T•
-18528•

159.'
1590 485398• -89.54 -'15 - 6.31

4) 531 x 00
-

)) PriY 5 1'A	SEPABATIDN:
2) RETRO-ROCKET BURNOUT;
3) S-l b STAGE A OGEEI

41 S -IB STAGE IMPAC T.



TABLE 7 ICU-NT-ID)
ASTP (SA- 2 10) LAUNCH VEHICLE OPERATIONAL FLIGwT TRAJELTORY

NOMINAL
5-lb STAGE RE-ENTRY DATA

	

FLIGHT	ALTITUDE	RANGE	RELATIVE	VELOCITY VECTOR AZIMUTH	LONGITUnE	GEOCENTRIC	GEUULTIC
nkILQCTM --Sp AZE r IUD"- ^EA m H_TTX D-__ (.

FO:s•'_E7i5Tj DECLINATION -_ LATIT-UDE

	

(SEC)	(KM)	 (KM)	('M/S) 	(DEG)	 (DEG)	 (Ur-u) 	 (Lcb)	(Otu)

1) 1	O • _46. 3d 2 8052. e	3 ^-qG.®-^_? •053-
141.00 58.762 66.638 8050.82 52.994 45.041 -80.14n 28.891 29.054

i 142.00 59.703 68.413 103 q
•5^- - -	530$7-- 	- S^O^ib -- --	-^g0^i27 	

_
ZS•9p2 94,063.-

2) 142097 604582 70.12ti 2016.91 539042 15,052 °80.115 282913 29.076
43 . 00 600608 70.175 2016.69 53.043

4	•014?
--80 o 1 i 4: -_

_ 28:91_y_. 29061 7
160 , 00 74.539 99.867 1923.09 $3.230 45,190 -79.89g 29+102 29.266
180.00 87.575 134.512 1855.19 530407 45.369 - 7 V-. -6 14 5 _ 29 . 321 29.486.
200 . 00 97.048 1680994 1865.74_ ^}- 53.579_ 	_ 459561

-
•79.391 29.539 24.704

220 . 00 i02.972 2	3.37q	1 1774.32 53.7 53 458766 -`19,l3c 29.755  29a911
24_ • 00 1050354 237.689 17658 53.997 45.982 -78.88 29.969 30.136

3) 243 . 00 105.405 242.834 1761.31 53.953 460016 -780814-4 3'•002 --	30 169 -
260000 104.196 271.491 1767.85

-
S4.IQ3 460212 -78.624 3EA!83 30.351

280 . 00 V90197 3069322 t792094 64.282 96.453 ;"'%^a3T6 3¢•3 5" r -30.56
_ 300.00 91.263 3409724 1836.10 =4.463 46.707 -78.106 30060_9 30.778

p 320.00 79.456 3759236 4895.58  54.649 116.974 71 042 _ 30.821 30 991
` D 340000 64.119 14()9.847 1970.52 54.062 47.250 -77.571. 31tO33 31.203

360 . 00 45.512 444.054 1976.60 45.296 47.486 -7031' 	- 3*24j 31.412
380 . 00 269954 472.598 1249.85 59.163 47.396 -77.096 31.415 _31.566
400 . 00 18.187 482. 	77 326.87 5.356 5.76 =T7.O11 31.478' -3j+b5p

_____-.-- 420.00 I4.p69 485.078 194042 85.0-42 45.376 -760994 31.492 319664
940 . 00 10.649 485.645 158.37 ^^.^22 ')9:8i^ - -. ^T6'.99^' -	- 31 . 495 3{:637-- -	-
460.00 79729 485.755 134.95 89.877 65.1_27 -76.989 319496 31.668
'440-00 5.21 485w779 117.56 -- 89:^3^ _74:705 - -= 76:484 - -30496 3i•666
500x00 29998 465.809 104.58 899852 57.458 -76a98g 31.496 31.668
b	0 •	0	

.
1.01 •	51 94.E - 89. 2.3 jbla u	141 ive9B'il°.._. ___. 31X493 _3r-4-636a`

9	4) 531*00 0000 485.868 89.78 69.970 52.596 -76.98A 31.496 31.668

!) I + HYS IC^L gEPARj^TIDNi
2) RETRO-ROCKET BURNOUT)
3) 5-1 5 STAGE APOGEE!
4) 5-I6 STAGE IMPACT.

-b

r



TABLE 8

AS.TP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
TRACKING AND COMMUNICATIONSNETWORK

CAPABILITY(') GEODETIC(2) LONGITUDE(2) ALTITUDE(2)p	 STATION
LATITUDE
^e	N)_ (Deg E) (Meters)

Merritt Is. CS, T, C 28.508 - 80.694 19.0

Wallops Is. CS, C 37.861 - 75.509 4.0

Bermuda CS, T, C 32.350 - 64.658 22.6

Newfoundland CS, T 47.741. - 52.720 123.0

Ascension Is. C -7.955 - 14.328 544.2

Madrid CS, T 40.457 -	4.167 766.0

Tananarive C -19.003 47.315 1319.6

Canton Is. C - 2.792 -171.688• 12.0

Hawaii CS, T 22.116 -159.673 1145.0

Vanguard(Ship) CS, T -25.000 -155.000 0.0

Notes:

i

(1)	CS denotes UHF command system; T denotes VHF telemetry; and
s

-

C denotes C-band radar. Reflects total station capability.
3

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

{

50
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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) Event

7:39:43.18 0:09:43.38 583.38 (0.00)4 Time Base 4 initiation; Maintain
inertial attitude;

7:39:43.78 0:09:43.98 583.98 (0.60)4 Begin LOX NPV;

7:39:52.98 0:09:53.18 593.18 ----- Orbit Insertion;

7:39:53.58 0:09:53.78 593.78 (10.40)4 Begin LH2 NPV;

7:40:03.18 0:10:03.38 603.38 (20.00)4 Initiate a maneuver to align and
maintain the S-IVB/CSM along the
local horizontal, nose leading,
position 1 down;

7:40:43.78 0:10:43.98 643.98 (60.60)4 End LOX NPV;

7:51:04.58 0:21:04.78 1264.78 (681.40)4 LH2 NPV;

7:51:23.18 0:21:23.38 1283.38 (700-00)4 Initiate a maneuver to align and
maintain the S-IVB/CSM nose three
degrees above the local horizontal,
tail leading, position 1 down;

8:19:53.18 0:49:53.38 2993.38 (2410.00)4 Initiate a maneuver to position
the S-IVB/CSM for separation;

8:28:53.18 0:58:53.38 3533.38 (2950.00)4 Begin LH2 NPV;

8:29:40.18 0:59:40.38 3580.,38 (2997,00) 4 Begin inertial attitude hold;

8:43:53.18 1:13:53.38 4433.38 (3850,00)4 End LH2 NPV;

8:44:00.00 1:14:00.20 4440.20 ------- CSM separation; SLA panel jettison;

8:54:00.00 1:24:00.20 5040.20 ------- CSM docking;

9:14:53.18 1:44:53.38 6293.38 (5710.00)4 Begin LH2 NPV;

9:22:53.18 1:52:53.38 6773.38 (6190.00) 4 End LH2 NPV;,



TABLE 9 (CONE'' D)

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

I	 ORBITAL FLIGHT SEQUENCE OF EVENTS

't

	Soyuz GET	 Apollo	 Program
Approximate 	Nominal Flight Time 	Time
_HR:MIN: SEC)	(HR:MIN:SEC)	SEC	(SEC)	 Event

E
9:51:53.18 	2:21:53,38 	8513,38	(7930,00)4 	Initiate a maneuver to position

the vehicle for docking module
extract io;; ;

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 	9240,2.0	-------- 	Docking module extraction;

10 :14:53.18 	2:44:53.38 	9893.38	(9310.00)4 	Initiate a maneuver to align
and maintain the S-IVB/IU along
the local horizontal, tail
leading, position l down;

14:59:59.80 	7:30:00,00 	27000,00 -------- 	End of IU battery lifetime.

NOTES: 1) Launch 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 Llight time, respectively, However, the non-
programmed events do not deviate from the nominal flight times except
for 01, which is GCS + 10 seconds for all simulations.

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

i

i

i

f
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VEHICLE ATTITUDE ANGLES

PITCH ATTITUDE ANGLE	 105.597	(DEG)_ ..	 __ . 	 .(..^...	_.
yAw AT^T^'UDE ...ANGLE	 6	(DEG)
ROLL ATTITUDE ANGLE	 178.342	(DEG)

OSCULATING - CONIC PWANETERS _ ----

-*-PERIGEE-

t a

--	 .. _.... 
-*-PERIGEE--ALTrTUDE

APOGEE ALTITUDE	 166.12	(KM)T
ECCENTRI^Y_
	_—	_. _	_ _ 

SEMI-MAJOR  AXIS 6537923	(KM)
A— TRUE ANO LY —.
	_.^_.,. — .	

287.407	--(DFG)

r
PERIOD	 87.67	(MIN)

f	* REFERENCED TO EQUATORIAL RADIUS ( 6 378 . 1 65 KM)
t

ORIGINAL; PAGE IS 53

ASTP (SA=211F)' tAUNCW -VEHICLE OPERxT-ImACFL`I(,HT--TRAJECTORY-`_.._
NOMINAL_

-	S~IVB/CSM SEPARATION
_ 
CONDITIONS __

FLIGHT TIME:	S--IVB/CSM SEPARATION_ 4440.2.00 (SEC)
f	 RADIUS '::

.
6535126,

ALTITUDE: 1630o1. (M)_
SPACE FIXED VELOCITYC 7811.12 (M/S)
SPACE FIXED FLIGHT PATH ANGLE: 90.059 (DEG) .- 	...	.._..._._.SPACE 

}-FIXED' FL"IGRT— AZT U 
y

T	M	(
^.. _	_.	_ 

	65^46—.s
_......	_

EARTH FIXED FLIGHT AZIMUTH: 44.761 (DEG)
GEOCENTRIC DECLINATION: -•3.044 . (DEG)	=
GEODETIC LATITUDE:  - 32.217 (DEG)
LONGITUDE:	(POS'IT'IVE EAST) -152.184 (DEG)
INCLI NATION: 51.789 (DEG)
_DES" ^0 DING N0bE' TRGUMEj T: 156.582  (DEG

	-.

INERTIAL RANGE ANGLE: 789686 (DEG)
WEIGHT: . t5-• IVB7IU/DMfFIXF,D 5LA)  37132-*€_ -

XS
Ys

--	- Xs
YS

S

SPACE FIXED POSITION AND VELOCITY COMPONENTS

	

1269052.	 (M)
---1.x-4-9 32	 _ W

	

-6408336. 	 (M)
	_7659.90

	
^TM/S)

	

135.57
	

(M/S)

€fm / 9)



TABLE 11--1
AST? (SA- 2 10) LAUNCH - VEHTCLE- OPER AT IONAL FLIG HT TRAJECTORY

NOMINAL

_.FA-LGHT--._-_.---.--MASS-	_- _. _ THRUST_ _	__ DRAG-	_

URBjTAL FLIGHT DATA

_	ON-jTODINAL- _ _ PITCH-ANGLE_____ AXIAL- NORMAL
TIME (TOTAL) ACCELERATION OF ATTACK FORCE FORCE
(SEC)

c9". s A

(KG)

311s2,

(iv)

0--

(N)

14

(M/5LC2)

-.000

(DEG)

e.23s__

(N)

-4.

(N)

I #	 _._.—_
2) 593.78 311819

--
00 40 - .000 8.277 - 1f0 I.

--- 6a30.Oa_.__ _. _3.117b:	- 0*	_ 4. x1000 -- - .	ja0 7O.ft- -A-4,
3) 603438 311731 0e 40 -.000 4016 •4e Is

_ -	b`t3a9B -- 3.113a ^ — _	_._.GA..	_— 31	- _	-:OQO__ -- - - 0,005__ --
800000 3I102e 'js 3. -e00f2. -,222 - 3e 00

tett3^.CEO ^i4Lg	cr 0, 3e o. -sA5; °3• - Y .._^3	_.—	,^

12QàF^xJ g) 3I010p Q9 ^. °0000 4,.017 °°coo 39
aL _	. _	_ 126%928 0.0	- i=a -1Q0?_--_. °0073 °'2e Q0
6) 1283.38 30995 0 00 2. -•000 -.075 - 20 `20

-	1$QQk O --- e 341'3.^5s_.: -- - --	_01 _ _	6141 -- .-	°x.009- ._. _ - .23960.5 - 49 5e
I6QQAQ0. 309?, 5P 04 Bs .(300 -1180278 30 7e	.
I	-ns 30909 36 .000 °17.6•Qfl5 3. Oi 

20001. 0Q 309950 O9 3s 0000 •176 0912 3c f10

-.- Z -Q0AAh.-.--____.3.f139^	_. _	_f3a --	._ -	_.- _Ottoti__ '.0.60927 3s_	.. 0a
24©0:000 309950 +3v 3s 0000 •1769947 3s 0.
2690+40.._..-_ .3s .4]00.-- =1760971 39 Do.

2800 0 00 309950 00 2. 0000 -1760996 2e 00
7) 299 3o 38 3099S0 0e 20 __-.--	-'	Q----.--^ -11XG 0̂._ _	_._-2e_..	_. _	p •	_..	 _

3000101/ 30995e 00 2e •000 - 1750327 29 00
320000 Ss	_ sOQO	_	_ -1.29.069 _ _ 3s_	_..- ?(•r
3y0`Js00 309950 09 61 •0000 -820806 -I0 60
3533.1.33.._ 30_9%5:e_	_.--.- --__.__.	0:_	__._ 5.0.. -50.0054 -3e__ ___.	54	 j

91 3540+38 309849 as 50 ••OOD -58.057 -30 50	 j
_aAfto00___.... __--..30480-t.__ -9flD0 . -59.398 '20 S•	 ;'
3800it00 309340 Oa 6, -0000 .130066 -20 60
`1 OODAbtl_ _______ _.3."$8.4! _--_ _ . _	_	__. 4a	_ __.	_--- --_ _.7.0._ ••000-_ _ -86.739 '_0. 79
4200900 308420 Os 8, 4JD9 -100.420 10 as	 1
4 4'.70.00 _.	3Q79.6 9 1704-.- 90 "000 -114.109 39 8.

10) 4433.38 30788• Os 90 4000 -116.495 30 as

-- I.J...9.RBIT .IxSERT1.41 i _ILNFRTlM-,A lIIUD.E._.H9LU -AhkD-6 OX _NPV I.H PROGRESS;
2) BEGIN LM2 NFVI
3 ^^jNl _TIATE . _7y_M+NEyV^)?_TO_ AI 1GN AND -MAINTAIN THE S - IVB/CSM ALQNG

THE LOCAL HORIZONTAL, NOSE LEAOING, POSITION I DO*N;
_ `j. E N O._ L 0 X

) END LH2 NPVi
b) (NITIA _T (1 MANEUVER _TO ALly_N AYD MjjNTAIN THE _STI : Y81CSM NOSE

THREE DEGREES ABOVE THE LOCAL HORIZONTAL9 TAIL LEADING,
POSITION 1 DOWN]

7y INITIATE A MANEUVE R TO POSITION THE S-IVB/CSM FOR SEPARATION)
8) BEGIN LH2 NPVi

9) BEGIN INERTIAL ATTITUDE HOLD;
I.0 )_. 9NP Lt12 NPV;	 -_-



r

S

TIME
(SEG1	USO1__

yryp•2p	168ji3.

TABLE	11-1	(CONTOD)
ASTP	(SA-210) LAUNCH VEHI CLE OPERATIONAL FLI G HT TRAJECTORY

NOMINAL
ORBITAL FLIGHT DATA

DRAG _	_LONGITUQINAI. _	PIj 4„ AN^ L L	_.__AAIA6_. _

(TOT.AL)	 ACCELERATION	OF ATTACK	FORCE
(N)	 (N)	 (M/StC2)	 (DLG)	(N)

et.	7.	_	.000	-:-l 6.86	9.

N4RMA^_
FORCE

(N)

6•

-	--

_	 r
t

_	r
4600-00 16843• D. 8• .000 -127.808 40 60
ItgooRID 1684.3!-------__ _	-._. ^i.	_ _ __.a	___. _ _	_.- --.._	aDDO------ ---- `-141.•517	_ __	_4-	_
$060*00 1681130 Of 71 9000 -155+232 6.

29.725z^.__ _ Il3. -$	_ •DO'J .__._ _	°157e989 7. 3.

f 52QsQO_ 297258 0. 6• 2000 -168.950 6• I•
5^1GD•ri0 29725.	: Oa 5, ^OQo	- 177.33
5G00t00 297'25• fl, 6. .000 163.612 6. 2•

--- -5gf1QuQ0__. _ __2.9T25.- 0•-	-	_ _	O..__ 1000_ 149.905 6• 4r

6000-00 297,25• 0. 8. .DOd 136.199 6a 60

6Z0f1j.OD. _ -2-972-5-. Oar!____._. _._ 1&2d	34	_-_ _	44__
13) 6293.38

646.211
29725•
797n1 •

Or
T1.

9•
fir`-.____

.000
_	• QQ£?

116.103
-.------L11.Qz172

4.
 11.

8•

6600000 29655- 0. 90 .000 96-107 Is 90
90

6Z73sA&_..__._. 29615t.,_	_._. 0:	___9_a_- _	-.DOO 83-234 -10
E

680000 296150 00 99
_9•

-.000
-•D4.O_

61.411
67.714

-19
-3.

90
90 O O7000 -tQO..__ 2961 - 5-	_ D•

7200 . 00 29615• Of
0.

90
8.

-0000
DO_0_._

54.015
40.31__

-5•
_:St. _.__-.

7.
_..._-?•

^1

{,.

Y74DO.fl0

7600000

29615.

29615- 0. 6.
`tom-

-•000
-.QOM

26.616
12 -

- ___
-59
-4.

30
l t._

1^
L+^

-_ ZiQOxDQ.-_	_ _29	y_5 s._ Il. - - - _ _	----- -

6000s00
8200. Q0__.

2.9615•
29.61-5^_

0•
^_^

3•
4.	-

-.000
-.000 -	-

-•772
r I'i • 958 . _

-3.
-49

0.
1 • ^ • 'd

_	 _
8900.000 29615•

_.	_	.	-
09 $• -6000 -28.138 -40 2•

^5) e513-=3	. ^ ^__	9 L5 • _ ^Os_	_ _ ._ 5:^._^. -----	''!S1Q^ __._.. X35. Sq_I 3.. -__- _	 _
0600100 .296150 00 3• •0000 •15.772 -30 Is

v 88'00:fl0	____-,_ 29435!_T_	_.__ _	_.Q^___._	__-._4•	__	__.__ --	--000 30 -497 -40 Z•
16)

_._
8942.38 296159 Of 6. -0000 .9-342 -30 5•

9000000 296.150 _0.	_ 6.a _.	-0000_. 55-402 -3. 50

17 )
92,00000
9242,20

296159
14b9a9

00
0

6.
4

-0000
-.000

41.724
380474	_

-4.
-3.

4.
 39

9400*00 146959 0• 4. -0000 282039 -3. 20
.960DLA00-	__ __14.695__---.__ _	___ _.0-0- Y.,______ _._	--OOO_ 14.346 -3. 1

9800-00 14095. 00 3. -.040 .642 -3• 00

J1.1_CS!)._,SEPARp T.L.QrL;	5LA PA161. J-Ull.SON:-
12) CSM DOCKING;
13).:..REG^N L }(2_.NP_V a
14) END LH2 NpV;
15) INITIATE 	A,MANEUVER TO POSITION	THE VEHICLE FOR DOCKING_MOQULE

EXTRACTION;
` 	46) BEGIN	INERTIML	ATT IT UDE	HOLD ; _ --

17) DOCKING MODULE EXTRACTION;

ML

i



TABLE 11-1 (CONTVD)
ASTP (SA- 2 10) LAUNCH VEHICLE OPERATIONAL FLIG HT TRAJELTORY

NOMINAL	 -
naBITAL FLIGHT AIA7.A--__

FLiG.H_T__ ___ _ bA.S-S--- ----__,__T3IRLSL_ -	_OR AG--_ __.__.__L NGITUD-INAL-	PITC.H ANGLt-.	AXIAL_ _ _	NORMAL_-

TjME	 (TOTAL)	 ACCELERATION	OF ATTACK	FORCE	FORCE
(5 E L)	(KG)	 (N)	 (N)	 IM/5LCZ)	 (DEG)	 (N)	(N)

_4 8 1	 989-6.38 1465. _O. 4. -0000 -5.754	-_._.:!! 	_ ---a* --
10000.00 14695, of 8• -6000 -440'16 -60 6.

1'695. 4	_.___	...._____0-9_	- _	_1is,	_	__ 9 DID O__ -_-_11.8.7.35- 50 10,

104!3 ®900 146959 0, 5, 0000 179,948 5. 09
T -	_ -:	IQ-6Os 1ti0-_ - -.! bs5a_. -	- Day_ 1799955	1 - -5_0 __ _ 00_

10800.00 146950 O0 59 0000 179,961, 5 0 0.

LO V1LID ;4695. __Jl_a__ 4_, .GElO 179.9&?	̂. - 4-

11200.00 146959 Oa 46 0000 -1799998 4. 00
I I q ue RIM_.___- .._ I169.59 _ _113 3-0 x000 -179•$76 as 09

11600 4 00 146359 Of 3, 9000 -179.953 30 0•
_.	 1._18.€199!0 14-695-a.	 __ aa._ . .30 .000 °179@93-4 an Q.

12000.00 146959 09 3s •000 -179.919 31 D9
122 00x00 1 46gs• ^.^ _.	3.r__..___ __ _fizDD_ ___.-_ ._°.1791912-__-__ -3,___

1240,04--, n 146950 00 3, 0000 -179.913 30 09
14.69-- 01. 3m_	_ 1000	_ _ -1790922 39 0^

12800,00 14693+ 00 30 •000 -179.938 39 06
13000,00 1.4645._ 0, as 0000 -179.459 as 0•
132 0.0 . 00 146959 04, as 9000 •179o482 30 09

_	 "Suct•00 14695. 0.	_ _ 3. .000 --	179_996__ - -	1,.	-	-- 0',-n
	 13600900 14695• 0. 2. 0000 179.977 26 as

_-_	138-0L1!12LE-- -	- 14-69^! _^_ ... -	---0i	_. sZ _oODO.- _. ._	.	179.962 _	._	20_- 4)t_.
1400000 146959 00 20 0000 179.952 20 D•
14200%Ott- _06950 20 _.	__	_ ,000 _	179 .9 47 2. Os	 -
14400000 146959 04 2, 4000 179.944 26 0,

-	
-	14-690 .000_-----._._19,+9.,̀1!-.	_ _ _Q.t - _ 2:_	___ __ •000 179.944 2. 00

IMBOD 900 146950 09 3, 0000 1790945 30 00
_	- -146-9.5 o. 	..	_. -	09 ___ _ _	4:_	_	_ .000 179.945 40 as

15200900 1146959 0• 4. .000 1790945 40 at

15400.00 14695- 0. 5, .000 1790946 50 0.	 ti-

I5600 1 00 146950 0. 69 •000 179.948 60 Be
I SAgn . o0 146950 o. 6. .000 17 9.959 .0
16000*00 1146959 00 59 .000 179.963 5. 09
16200!00__ _ 14695• -01 _	5s__ •000 179.977 59 0•

16400 . 00 14695• as 4• •000 179•(95 4. 00
16600100_ 14695• Oe- 49 •000 -179.983 40 0•
16800900 14695• 09 30 •000 -1790961 3. 0.
1700.0!_G'^.,  1.4635•__ u..Ot 39 .000 - 179.941 30 0•

17200 . 00 146950 09 3, •000 - 1799~25 30 0•
-	_	17..400t:OD-__ _-_.._ __ 1 ` (695 • __ -._	9s _ _	3:_ •000 -179.	ib . 3. 0•

17600900 14695• 0. 30 •000 -179.915 30 00

Ji
__18-.L- INITI AT E A MANEUVE R TO ^ 1 GN AND MAINTAIN THE S-lVB/IU ALnNS

THE LOCAL HORIZONTA L, TAIL LLAU NG, POSITION	l DOWN;



TABLE	11-1	(CONTrD)
ASTP	(5A- 21 0 ) 	LAUNCHVEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
-	 - OgaiTAL FL16HT D_&TA __ ___

FLLGI(T_	_ CiASS___ T1113U5L _	ORLG_ __.. ^AN^iITPPiN^1L PITCH AXIAL NORMAL
TIME (TOTAL) ACCELERATION OF A T TACK FORCE FORCE
(SEC) (KG) 1141 (N) (M/SnLZ) (Jcb) teal (N)

QRD__	____.._^.t7g•92--._______..__'la_
/ 6 0 0 0000 14695• 00 4, •000 -1?9.936 46 Or

-	 1aZ 0.190_	_ 141 6950- 00 -	3_S	..__ 6000 -179-i56 3• 0!
18400.00 14695, 00 30 .000 -179.977 3. of

_._	 I875nS1	0.0 _: _. 19.	95.?	- -	Q^ _ -_ __3.a- _._	 0000 179,999 3. _0-0
18800ROO 14695• 0• 30 0000 179081 3. 00
19o00 00O 1144 .15 Q0 Z. aQ C1(7	_ _1 . 9 s966	_^ 2s.____._ _	0• _____ __
19200.•00 146950 09 2, 9000 1799956 20 0•

:_.	 194051100._--_	- _ _146 g5.s_ 0.9	_. $.a_ •000 179.450 20 00
19600 9 00 146950 00 20 0000 179.447 2. 0.
19800.00 __1.4695._ __..--___01 3•	_ 1000 179.947 32 09	_
20000 0 00 146950 0o 3, +000 1790`47 39 09

Y	21120e. 14E85. as 4. ss"L00 __iZ._9-?Q
20400000 146950 09 49 4000 179.948 40 0.
.20 cutill  L46.9-5.D-_ ___ ---	__	0•__._ s	_ 0000	___ _-	1a4 e 94$ 6, 0•
20800900 1416950 04 6, 0000 179:1 49
21.000%0O_ 14695• 0. 6._ 	_ :000 179453 60 0.
21200000 14695• Of 60 .000 119.960 6. 00N

_	_	 2141 eve0 14.6415. O.. 5^ ^fl00	- - 17g,.^7Z_	_ .--_	S. 0•
21600000 146950 Of 50 0000 179.969 5• 0•
21.a(Z0t.00. 146-950._ 0._ _	40_. 0000 _-1.79.991 40_. 0•
22000 . 00 146950 0• 4, 0000 "11790969 44 0•
2220Q!OO 1469S_t -___ _	_	09 31.__ 9000 -179.949 3t _ 0•	 ji

-	 22400.00 14695• as 3. •000 1796932 30 09 !
21600•n0 14605. 0. 4. - e000_ -179.921 'i. as

22800.00 146959 as 4, 0000 '179.918 4. 0•
2 3 000. 0 00 146959 __.	 as 4. .000 -179.923 4. 00
23200 . 00 146959 00 40 0000 -179.935 4. 00
23400-00 14695• 0. 4, .000 -179.953 42 O,
236C3-DQ 14695• 00 40 •000 - 179.974 40 as
23800.00 - 146950 0. -	3. _ --	.000 179.995  40	____.__ 0•	

-_-2400 0900 1`16950 0• 3, .000 179.986 3. D.
24200lOO 14695• Ot _ 3, .QOo__ 179.970 3. 00	 -
24400000 14695• 00 29 0000 179.959 20 of

i24600.30 14695• O. 20 .000 179.953 20 0•
24800000 146950 00 20 .000 179.950 20 0.

1 4.64.51 -_ 3, 0000 179.95Q 3. 0•
25200*00 14695• 00 30 .000 1790950 3. as
25400,Q0_ 1'1.645•. __--0. _41 .000 1790951 _	40 0•
25600.00 14695• 00 5• •000 1799950 5, 0..
25800 0 00 14695._ _	_	0,	_ 6, •000 1796950 6, 0•
26000.00 14695• 09 7• 0000 179.950 7. 0•

_	-	̂424^)!)!Sl1L^ 146956 al- __.____7.r
264GO-00 146950 0. 7. 0000 1790958 7. 0•



TABLE - 11-1	(CONTID)
ASTP	ISA- 2 10) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
_ —MB LTAL FL I G H.T—DAIA_ _

TmRAW--- DRAG LONGITUDINAL PITCH ANGLEt xAXIALA NORMAL 
TIME (TOTAL) ACCELERATION OF A T TACK FORCE FORCE
(SEC) (KG) LNI 00 (h)/SECZ) (N) (N)

26600 . 00 214695. n.- _ ,__--6q -- . DOl1— _ _ X79..964	_ _	6;_ _ __.._fit 	_	. ---

26800.00 06956 Oa 5. •000 179.y83 5z Olt

-	19 _.000-.	_.179,998 5s _J1:_.	 _

19)	END OF	IU BATTERY LIFETIME•

Ln
w

i
1

lii



i

x
s

e )	 y

TABLE 11-2
ASTP	($A - 2 10)	LAUNCH VEHICL E ©PERATI O NAL FLIGHT TRAJECTORY

NOMINAL
_ 0BH.LL-A_L_f Ll fiHT_ QA_lA

fLTG,H.L___ _	̂r^°"_PACE-_Ei.XED. ---.-SPACE FIXED POS I T IO N AND VELOCITY VECTOR COMPONENTS ---
TIME RADIUS VELOCITY PATH ANGLE X Y Z GX DY DZ
(5ECI (M) _1.M/S) (UEG) (M) (M) (M) (M/5) IN/5) (M/5)

1) 593,18 6528179• 7818•Y6^__._...909001 6204978• __ !?75 55 7 --•-- 1sL25.727! _	-24?1! ? _ ..__	9.83 ?.`f_ZLs7___
_---

2) 593078 6528178- 7818.96 900001 6203523, I08407. 20301850 -1426.70 -249.91 7428.12
60Il.011- 6528177* 7618n-40 90.00.0 610,8265- 106850 9 107631.0• -2481985 -250-80.- 74.09979

31 503#38 6528177s 7810,37 40.000 6179858. 1068014 2101359• -2511.80 -251+27 7399964

41)	_ 693-45_ 65281`0.s __ _	7818902_ 690996_ 60.705886 956881 2399180- -2867,91 -256.65 7268.47
GOOD 6528462• 7816.56 89'979 55203004 543680 3989846, «4.165.67 -271#47 6608-49
Rn0._O0 54793Sf.	7n^i^d^. ^$^$^__._.._ 1#w^.^9b9^___ ^6s17c	_ `(.h..RN6, -̂$^_. --"`sj^j.lgL2 -X7603_	_ Z! - LH- _.

1200,00 6530832v 7812076 69-936 .3.297220. -551516 563711^6• -6736.66 -265,60 3947.92

5) 1264:,18 6531426,. 7813.,21 89,930 2951349, -'72146* 587572`14 "7021.56 -258082 3414.86

6) 1283.38 65316069 7612,05 69.928 2720053. °76939- x937783+ -7095.66 -256.56 3257.91

19()0x00--- 653262(}. 7811+12 69.91.9 186889o- ^1054279 62589080 -7979904 '134.77 2190.57
1600+00 6535165# 78V,7* 67 89+910 333988• -150164- 6524898. -7796949 -200:55 406977

6x37 ___rl2-.D1.7_E:____«16.4113!	._ 6420112: __	-7bl1t.19_'__-15D*33_-._	.7-L449!57
2000.00 65400899 7807• 16 89.915 -2705387• -2097580 6950601- -{110019 -92.06 -3423.11
22.00s0Q- 65422241.. 7805.:89 89.424 -40372809 -2219266 5143143+ -6145434 -29.15 -gS13901

240Q•0p 65938874 7800.38 89.949 -5140224• -121352, 9043706- -4831.67 34.75 -6128.79

s. 240-0 4Q__. 6544958• 7602*79 89.972 -59516660 -208203, 27;9942+ -3244+28 95.99 -7095.70

28()09()0 65453876 7801.20 89.996 -6425709- -183367• 12323730 -1973.82 151.08 -7659•Y.3

2993.38 _._	6545215• 7799-87__.	-.----- 94,'.^i.7---_.__°65380()5• -149685_,_ - _^26a 19 4 q - _	_317.3 9 125063	-- 7790-95

3000.00 6545200. 7799.83 90-017 -65357010 -148-386• -314736. 376.90 196.97 -7766413

32Q0.Q0__ . 6544478. 7795.91 9Q•035 -6275662+ -105361• -48534104 120d•98 231.16 -7475.95

3400.00 6543343• 7798-68 90-048 -5660506. -568226 -528181166 3913034 251.67 -6741.05

8) 3533.38 6542922,.- 779 9.03_ 90.053 -.5069325• -22769• -9135784• 4931.43 ZS7.64 -6035.70 

9)
_

3580,38 6542074. 7799.25 90.055 -4829666, -10646- °4912817- 5263.16 25.6611 -5749.46
654j927. 7799.36 90-()56 -47251'()66 -55839 -4524395. 5396.39 258.06 -5625.16

3800 .00 6540352- 7801.01 909059 -3,5222860 45422+ -55106850 6574.96 249.56 -4190.87

4000.00 . 65387134......_ 7803,56_ 90.061 -2119899• 933029 -6I84827- 7382,56 226+98 -2518.29

4200000 6537069-
-_

7806.79 90.060 -597130• 135366- -6506332• 7772.90 191.70 -700.96
9409.00 6535448. 7810.39 9v0059 959826. 169275• -64623656 7722,55 145684 1158.94

10) 4433.38 65354800 7811-00 90.059 1216799. 174002- -0416544+ 7670699 137.33 1466010

1) ORBIT INSERTION - ; 1, NERT IAL .A T TIT U DE, HOLD__AND LOX NPV IN PROGRESS;
2) BEGIN LH2 NPV;
3) INI T IATE A MANEUVE R TO ALIGN AND MAINTAI-N TH E S-1V8/CSM ALONG

THE LOCAL HORIZONTAL, NOSE LEAQINGv POSITION 1 DOWN;
4 ) END LjDA_ Z1P.y_i._,._
5) END LH2 NPV;
61 INITIATE A MANEUVER TO AL.LGN ASP MAINTAIN THE S-1VB/C5M NOSE

THREE DEGREES ABOVE THE LOCAL HORIZONTAL, TAIL LEADING,
P OSI TIO "v  1 DUAN;

7) INITIATE A MANEUVER To POSITION THE S-;Va/CS M FOR SEPARATION;

8 L X5 1-N ._ 2LZ_NPV;
9) BEGIN INERTIAL ATTITUDE HOLD)

101 END LH2 NPV',



TABLE	11-2 ICONTIO)
ASTP	(SA-2101 LAUNCH VEHICLE OPLKATIONAL FLIGnf 	TRAJECTORY

NOMINAL

-- - ----, .-. -- --.-. _ _. _ -- ---- - ---4 tta 1 T A L F 4 •  6 H1. D A T A

FLIGHT SPACE FIXED ^° •-- SPACE FIXED FUSIr10 N AND WEL OCI TY VECTOR COMPONENTS-•-

T14E RADIUS ^:LOCITY PATH ANGLE X 1 L OX u^ OZ
I S E,  C) CMi CG/ 51 tUEui 1PiI In! tM) Ipt/5 m/Si

---^--- -s-Y6111.20._. 4i3512 ._-X1054 12--AyAS7-• 1?5932° 1.658*99 J3P-'SL-- -1 2e 667-
4600.00 65336^5e, • 78{3.93 y 0•05M 2962532 9 i93i / 2• -6048SSS. .?77^1 6 92.07 2955169
4300 +40 6531294- 7617.05 'x"7.1157 33253rC4• 205735• -`̀+2910846 6;129.67 33.54 "686.99

5000.3C ,0174 52i -26053 59sb Gi

!2i t7040, 10 45As),Ilp. i61	•Ar. `) tit C` .: ' 5!67919• 2052010 - -`F97208, 47'1-L8 - 324?.? 6199.92

5200 .40 65.2930;6 792U. rC, 9C+ 4 311:1 + 952946 -27.1U54q JF':7•@i -b	. » 8 2V49•A
_`?yL?.II	:tp--- -6 2s}_	_ _g*::-•'.^. 0•"!._ A;- $9866. i73^?,'.* -14P23:a.` j /SJ45a" ;36.28. 7661.15

5600.07 :523178. 7810.9:! 525039• !4:uG; a?0506 ^'G.,c9 °^•27 7418.12
5 8 0Q •a t) °++S.Ztie. 7F.i19.74 y0•:7i0 331/700* 1630069• 115+3p 7bE7„7$

OUCC400 5:.56'1.: ?81960` c^.99(1 :,74T.	20. 51,'52	. 4081436• - •0, 4.<.7° -Z-4,4473 6060.50
62okl400 ,»17?,; 7610.2 d9-967 -,{854331. 7.^•"^• 361 45- -5e^9,:^ ^::x`13 5813.46

13) 6293.3; d527711• 7810.:1 '39.7x7 41537'05• -13;E.0- :1;8"38• 51-033r'41 •2:3:7: 5145.01

'itlr!s.0r__.._._ +̂ ^+	nE;iSl^ _____ 99.9 ,IA8 . 1f9• -283:`^• =5;079?. : ' 46,Sit ? 33.56 4910.61

6600.130 ^^3:;	7f• 78136)7 o9.9^d 23100236. -d3L730 of	106i• -%3676•79 ^21s--i1 Z737.v6
6773.58 065.1.722• 7b 89,^17 993037 -1) at) • 4. h45:tOaI- •-77i7.41 "166.CO. 1195•J9

6800.00 6x32.327• 7811.49 690'16 797200• )27"7.1• 835566 lal-I? 1	1 . 14 944.31
7000.110 "534708. 7610.26 y9#911 •-770921• -1550120 648777;2• -77ay•SO - 1	9ruD -912.76

7230.00 6531096. 78096G9 ;'•415 -Z285b47• -178Qp6• 0!7,945. -1310.56 -d9643 -,722.54
__ _.79^OJLilA.-- -.?! a??.ldtL.a-	- -Z	.-ti's_ 43 - 2-7 -. -.16.7.0557._. - 190`132-!_ .^y085; 9, -•64^a.5C --ASo	r -_ .	̂.^377•Q3.

7600800 6,91027. 7806:45 89.9411 -4847200. -02043 . 4387jU2, - • 244.91 20.13 -5781.96
78110.00 6542236. 7805.90 89.947 -5z986370 -1326040 ijjj 	SC16. '4726663 73.76 -6657.35

8000.06 6542831• 7803.3U 89.49p -6323770• -1626734 1670952- -1997052 122.50 -7542.31
8200.00 65'12810• 78x1.83 90.011 -65401530 129`2O• ..156.25 163.64 -7798.5$

6400.00 6592293- 7800.72 90.030 -63857630 -980740 -1418918• 1602.61 194.93 -161203)
15) 8513.36 6541721. 7809936 90.039 -6136115. -75:15• -22663970 2704.27 207.64 -73j3.65

8600.00 65412420 7800.25 10.043 -5869576. -Se9p6• -,8846414 344')•66 214.73 -6996.15
8800000 65399380 7800.63 90.052 -5020943• -13015• •41905550 5001.43 222.0' -$982.16

16) 8942.38 6538894. 7801.47 90.0Se -4239991. 184996 -4977877• b94Z•Oi 119.52 -5050.97
9000.30 6538454, 7801.94 90.056 -3887883• 31070• -5256880. 6275655 216.68 -4630.93

9200.00 6536892. 7804.19 90.058 -25343940 7211380 -6025156• 719yo26 199.03 -3015.62
71 9 -9C 62-2---	-0 - 6$3657	.--b-- - 78	. 7 --- -y	---- 90!058 -1242339• 8	•-0741.-__ 613 94 00 • 733__.._2.32--	--- -

199.00 -2667008
---	--

9400.00 6535316• 7807.18
__ -	-- --

90.058
---8036952.

-- - -
109936• -6451581. 7708.11 170.23 -1221.06

9600600 6533758• 7810.64 90.057 $19660. 140300• -0511549. 7784992 132.02 631.80

9800600 65322270 7819.19 90.056 2097032• 1622696 -6201074• 7416681 66.69 2958.69

1 - 11 CSM SLPARA T IJNI SL A PANEL JETTI$ONI
121 CSM DOCKING;	 D
131 yE4I N LM2 NPVI
141 END LM2 NPV I	 `L7
15) 1NITIATL A McNLJvER TO P OSI T ION THE WLMI(.LE kVk DUCkjNr. i10D ULL	 Go

EXTRACTION)
- !1_-WL%lN-1nERlA L- -AllllM E- -bul.l^ j - - - -- -	 - -- -

I?) DOC K ING MODULE EXTRACTION:	 .b

^
an



TABLE	11-2 (CUNT-D)
ASTP ( SA- 2 10 1	LAUNCH VEHICLE OPERATIONAL FLIG HT	3RAJECTORY

NOMINAL
QRBITAL FL1SiK_T__PATA

__fLlrittl__ __	----- -_$FACE_F1AEI7 -	_ --- SPACE FIAEA Pa 51 T IO N AND VELOCITY VECTOR COMPONENTS ---
TIME RADIUS VELOCITY PATH ANGLE x r z ux DY Dz
(Sc	) (m) (,4/5) (,)EU) t,^t1 tt1) (n) I n/Zol

181	 9 	S^s	5 ._. -6.53-1 5 1 FA0 _______231-5.s7^ y9.00055	-- 3Z25^4tb • 1b9^4I2a ^^9.132a7• 1098°21 53°81_ 377Q!7S1
10000400 6530717- 7817.41 90.055 3458085. 174b76- -x537173• 6620.05 30.61! 4146.01
102000011 6529244. 781@.89 90.053 46720840 176919• -4557561. 5455•SS -11646 5602.45
Ig4r0000 6527836. 7821053 900050 5619387* 1689880 -3317615• 3971.89 -64936 6737.67
IQ6QLts.0.0 7822,21 900043 62"5613• 1514639 -16882216 22613.21 -109093 7487*73

61 q 00900 652552 2. ?821096 9	s0 032 6514859. 125477 a 351147- 9. 	741	3 1'18058 78	9°0	30
11000200 65,45 8 463 . ?820096  g0? (117 _ .__.: 64 -U S ] Li 9263,6+ 12056680 -1444.73 -178.14 7e6403Q
11 2 00.00 652463(, +0 7818.47 890 998 591,25620 5649222 2693275. ^3225.06 -197010 7120.69
11400-00 55219770 7817.77 89.976 513g15E40 144690 4926887• -4a2U•17 -204047 6151.56
116C O.00 65259S5. 76th.IO 896955 4032946. "260.76. 21305510 -6139.60 -200=01 4632.87
1180Q!Q0_,_ 65274119 781'fa59 69.936 27017006 -64678 594169$0 -7106.69 -164.16 3140000
12000600 65293589 7813.31 719.922 IZ16387* °990449 64142900 "7673039 -J5^?198 1463052

12!:21___...-._.. _	8909 1 5 "3381489*. -1272860___ 65 2 15 7 4 6 _ _..°7#Qlizt °_ 23!11 '34 .!74
12400.00 6533906. 7811*16 69.916 -18744386 -1478524 6257510• -7484699 -81.66 -2232015

"-	 12600.00 6536083. 7810.05 49.925 -3304021• -159675* 56372269 -6742063 -36610 -3941012
12 8 00000 65379210 7808.75 69*941 -445456520 -162197* 4696097• -5616.44 10.89 :5425°14

rn	 13000907 6539269. 7807%	25 89.461 -55292650 -1554064 3487bn1• -4170.88 56.58 6599-S3
' J	 13200000 6540039• 7809,62 69.983 -6198406. -139825• 20814154 -1488.80 96.37 -7397.$6

654 2	. 78	.	3 90.004 -6515417. -116477- 5569650 -666.43 133089 7774.37
1360000 6539848* 7802.71 90.022 -6462`343. -h68159 -9911811. t192044 161022 -7709037

,``	 138p.0.0Q,____6`^39034* 7801.95 90.037 -6043037* -62630• -1497580• 2982054 176.93 -7207014
14000.00 6$37897. 78Q1.96 90.046 -5280856. -1594140 -.5854400• *4603+04 186015 -6296.67
14200.00 6536558. 7802.91 900051 -42.19228. 211110 "4992421• 5961.91 182.62 -5029040
14400.00 65351290 7804.611 90.054 -2918206. 564129 -9647114. 6985065 16ad.71 -3476066r

_	14600.00 6533660- 780?.51 90.054 -1451365. 679640 -0369813• 7613*14 145.33 -1725.14
14800000 6532201, 7810.77 90.053 981160 1140/100 -6530468. 7808991 113494 126069
150000 .00 6530756. 7819.23 909053 16425230 133131• -0319428. 7560.37 76.42 1974.12
15200*00 6524317• 7811.49 90.053 3093523. 144318• -b74b154. 668U9u5 35.00 3711971
15430.00 6527890. 7820.18 90.052 4368208• 1470369 -4848762• y6U5.49 -7.86 5239.42
15600.00 6526497. 7822.04 900050 5393447. 1412470 -30;1311• 4377052 -49065 6468067
15800000 6 5252tSi, _ . 78220 94 90 . 045_ 6110337._ 127 91 0 0 -228 5 999e 1736-84 °8705 7328°04
16000900 6524095. 7822 . 90 90 . 036 6477724. 1064480

76.Vt_36. _
919•39 - 120.57 7767.75

16200,00 6523296. 7822*08 90.022 6474622. 796840 791399• -960.11 -145.70 7762.80_
16400.00 65229240 782(1.73 900005 6101387. 487586 13063450 -1?64.15 -162004 7314°11
16600.00 6x23075. 7811.11 69.984 5379594. 155240 3689105. -44lY.Jt> -166°70 6448.41
!6800000 652382. 7817098 89.963 4350676. -18063• 4861202• -5820.81 -165.55 50521	71
1 , 7000. 	0	_._ bS25L94•______7816!Q1___ 89.943 3073466. -50063• 5755700* -6890019 -151.93 3686.71
17100.00 6526657. 7819•77 89.928 16208310 -78659. 63219120 -7566.81 -131970 1948.49
17400.00 6528953. 7813973 89.919 755320 -102259. 6527715. -7811.41 -103.13 94.78
17600.00 6531186. 7812976 89*918 -1474405• -1195860 03614640 -7612.95 -69028 -1754932

18) INITIAT-f-^.:MANE^ ER.TO AL1C^N ANir .. Nj1INTAli^ THE S-IVB^ i1 . ALONG----
THE LOCAL HOR IZONTAL- 'TAIL LEAPING, POSITION I DOWN;

1Mf



r -

TABLE 11-2 (CONT•01
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIG"T TRAJELTOkY

NOMINAL

FLIGHT	 SPACE FI X EU	 SPACE F I XED POSI!IO N AND VE I-OCITY VECTOR CUMPQhENTS ---

TiPE	 RADIUS	ViLOCITY	PATH ANGLE	 x	 Y	 I	 ux	 Oy	 0z

/SECT	(K)	 ("/5)	IDE01	 (")	 (1 4 )	 (041	 (11/$) 	 in/sl	(1 4 /5)

__ 12 5-00 .1 30 -kil-1414-i "79-11&Z 4- _ _._

18000-10 6535216• '81 .61
18403,10 4$3664of 780,121
19400,00 65375250 7807.44

6;,3753,; 7806*47.

it

3 ^, 7 p-
Ia. 1 ,U !-^23zj-, q 1605.67

Sao	Y!0 6531053- 7804#17
a a0 6S301 7 It	I

-.2naca"e-
2D q O0f05 x527715. 78I7.1^
;Cuaoao
7080, •*Oo 452q931- 79;;2062
2100Q•30 6523401• 782301
217 c ---- .00 65?2528• 7827-87

-Zlilauj-aa_ '09"-P-22- - - -

21400#00 0021110. 7822efg?
?1800000 ;- 521085• 7820.47
22000*00 6521606@ 7813090
22290000 4522684. 7817.47
22400*00 6524268, 7916.28
2 2 6 004 - 0b 65244fte- 7815*31
22600000 6628328• 7814045
23000900 65304330 7813,Sb
23200-00 6632313• 7812.54
Z3 4 00 . 03 6533795. 7811.27
23600*00 6534764* 7804.78

-- 211c4stla Okn 17 2 -	--- -7 4"A14

ZSCO0.33 535044* 7606.71
24200900 6*34456• 7605060
24400.n0 4533519• 7805.14
24600 * 00 6532356• 7805,51
24800000 6531078. 7806.81
250II0_eOII._ 6529744. 7805:99
25200000 6tP 284536 7611*85
25400 1 00 65271520 7815.08
25400.00 6525857- 7816*30
25800.00 6524549• 7821.14
26GOO.00 6523237• 782jo2d

- ki Lz a Qi 0 a -6S 2 19 S 2
26400000 6520771• 7824*87

' ) ? 6 - 	,^ _* ! _ . - _j	a___	_.! 7-A Z. 26d2pe6-1
-42396930 -1322640 497;575•

-1271329 .1 82733"t
-111016*

#9'1 9 -4,4657639 w95c%36 6
90-0Ja -6E1m213. -721060 ', . 9326!@

- ,j_L :4t _14 6 4 14 8 1 so
111 1 3 7 7 8 a •

a 4 1 S Irr !J . . 9 If! :.; 0 6 4 83• 
-6522;az

Jill! ?- 7 19 - 64. 7 4-Aiin
i 0 v o52 2733105. 115329- -l : 42679q,

170,^Sc m:^610zd, 11725s• -!, I n 7 5,

90 ,1149 51567 36.St. 	3s. 112640. •
It o - w4 4- 4 957439• 101575• -2656515e
9() . QZa 4417121• d 9 626•

? 0 0 011 4229296. 38867• 1920551•
9949?1 5592913t 4214 93• 3353164.
89,971 46360.06. -Iq4730 458im875e
840954 3416023• -392810 5556496@
89.935 2000001• -616910 0209641t
89.924 469608• -600576 6508790.
69.921 -1087897. -93389* 64363479
890926 -2583686. -101014* $996742•
89.937 -3932415, -1026014 * 52i504S*
09-955 -50571319 -981124 4135973•
899975 -58937299 -841630 9821220•
89*995 _ -732_ &7!.. 1 345151 1  
4 0 . 01 4 -54063v -20-1 6060
9 0.02 9 -6296994* -32761* -1746253-
90.039 -57044500 -97484 @ -310264-
90,045 -4787727. 13413• -4444005e
909048 -359ba58. 35062• -Z4499h2q
90.048
90*0 14 8 -685667. 69638• -0491949.
90*0 14 7 872871. 80959• -4460018.
90*0 14 8 2382114• d70b5e -0074929-
9:.!! 48 37555C7- *7906-
90O04e 4914210• b35S0• -4289047.
900046 $791601• 74373• -21979460

7i -
0 0 040 633717S• 61035• -1530231.

-4 1.99 -4504- LI P

-4578.67 44*26 -6326996
78 * 61 1 -7229*02

toy-so -?719044
73`,1 6 00.27 -7771049

E, _'_'73$1. 2  1,

" ,.OfAl *47c95 -°Jqlszl
f,- 754002 I.30*o5
741?•7 8 1 17.67 - c193.4j

12.2! -3S6z3j
-6

.0P Zi.3Q ;180.47
-6c13 4+.72,I8

71*00 -39,69 0166679
3181 9 47 -78*31 7147.29
13 0 3.2 9 -96*27 769io•21
- 111 -2?  - 1 16.09  7607.97

-128076 7M70,88
-133*07 6707013
-130 0 *9 6661016
-120*11 4098-82

-7436064 -1020se 2403*54
-7'/ 93-9 6 -79995 571*72
-7706e65 -62.62 -1292046
-7179.71 -23916 -3062973
-6243.0 8 7.23 -4696974
-4950935 36-56 •6042024
-3375.77 63013 -7042922
-1099-72 85*41 1- -7639994

2007979 112669 -7520@36
3809*33 110-33 -6611044
!2 314.2 9 114*11 -5715*90
6511093 100O344 -4295960
7352 . 1 6 87.7,4 -2*30*28
776 9 *O b 01.34 -913951
1743041 *# joql I052042
7276.23 i7*14 b 2860.41
6391061 -0.9e 4*07950
513 9 *63 -344 *27 b496003
3$ 9 9 # 8 0 -$6094 6951e1*
1637o02	-76069	7605e41

-^41r11rR^rrew^ernr	•'



f

TABLE 11 . 2 (CONTtD)
ASTP (SA- 2 10) LAUNCH VEHICLE OPERATIONAL FLIG HT TRAJECTORY

NOMINAL

T N	 T7 VE	R OMPO NTS •^•.._FLI iG i __ _^.-`^.. PAGE	L7(E9 --__. -----_	_ --- SPACE_EIAED POS1 T O	AND YE69CI	C+4 C	"Fl

TIME RADIUS VELOCITY PATH ANGLE x Y Z DX DY 9Z
(SEC)__.	__ __	lsil_.__. _____._ _.LdlS1_ SDEG) SM) (M) (M) (M/5) (M/S) (M/5)

r	 2660n,00 6519796, 782'4,34 90x0313 __" 196299- - --- 4 14924 15-1^_^° _	!_74 	_.. ^B9ell- 7823*85

26800.00 6519155• 7823.3c 90`016 632862$. x5624+ 1564361. -1878.99 -97.60 7593.69
L9_L.	_	27IIOft.L0.0.. 6.18454_ _	Z®21.8.8.	.._ _	80._998_ 577.5321, 5792•. 3023638! -3627,37 -99.71. 4929021

r	19)	END OF yU BA T TERY LIFETIME.

_	

Yd



TABLE 11-3
ASTP	( SA-2101	LAUNCH	VEHICLE	OPER ATIONAL F41 6MT T RAJECTURT

NOMINAL

-- 	- -- - - -	-- --- - - _ O881.TAL- f"f.KT-DATA

-. . fLIGH1 EARTH	F1XEl)L - ----- ---- EARTH FI X ED PUSI T IUN A N D	VELO CI TY 'VECT OR COMPONENTS---•

TIME POSITION VELOCITY PATH ANGLE	X Y Z UX OT DZ
(SF,C) (M) (M/5) IDE6) (M) (M) (M) (M/5) IM/S) (M/S)

.l_2 n -L1+-_592- __1.84(i45;• ZSLLIL-- 90$001 -2@337-0 - 3 5171 --1!-6Y7 9 9_'--- m-2114.3j- -24114bS 7Z13o?_$ --
21 593.79 1872956. 7527.11 1?0.001 -il"653. -34704. 1069111. -2140430 -244.10 /212028

605.00 19164.3!• 7526.79 90.000 -1?8120. -36207• 1413914• -2191.8b •239.39 7196.80

3) 603.J8 194333%• 7526•%3 90.0GO -135582„ -37012. 19?82450 -22'9.90 -236.82 7169422

643^'S :_	250_'1 '13. 7 S12 I $1._ tlOs99 s - 232497• ___ -44788. 222787b0 -25F3.35 -205.11 7076.80

NOQi(a 33705550 7523623 870178 •7275730 -677410 3290401, -3174.14 -7146) 6f07o09

- -1680, , n _ 32 7.942$--.-Z . 75+44-- - -	.- 	_'ZaS --=1 A• 29A32--s- -44KE.1i _ _ - 0 1.9-39-3 -61=!4 : d9 __.	! 1554]': - 69 7 3 x.12 - -.
•1150.6461235570 7S-i;st3 89.Y33 •27794:$ n ^21674* 5,160464. -4261.14 JO2oc;;

51 j?64.72_ h 42455o 74:7.75 890927 "-186610. -2 8• 571,951. -ba53-'!3 45`7*O5 397!445

6 % 1263.38 0661055• 7{e17•o? 89.925 °3309162* 6578. Ora;-)Z7. ^6624.77 374.94 ,1529.97

11OQ•00 7a3a632. 78i7037 89.416 -.106943v 6566'18 613'5"00. -722'4•67 461'•36 1608.64

1600.00 135511104. 7617.614 694206 -5ra604590 16307C• 6494709. -7436,22 595$83 9".8169

1 8014421^ SIITli9&.--- Z^iIS	SL- - -^9^^t3S--`Z45U%3--.__ :i'L_t,_-.$50754_-..- ----)495. 29 - 664.71	_ -8008"p
-

2000.00
---

:03264454 1519.32 89012 -5512627• 42bl34• 6177350• -706j•E3 els•46 -4487.21

22013"" . - 11310 9 710 75.1°953 89.92,7 -985605110 555901! 5521529• -6')1.52 epti.92 -40"•1.77

2400.00
_.-

11946070. 751+'5.68 a9-Q47 -110152 3 3 . 665247• 4475006 -5214075 471.7'i -5381.24
r 2600100 12423719. 7$16.67 SV.97; -11929849. 74013:* 3388170. -4676.89 jo6.37 -6434:19

2d0 0.00 12738080. 7$13.69 89.996 -12552 7 2 8• 768324•
742341•

2014197.
60 5 056,

-2325.44 7.12
= 280 . 25

-71'14.78
-7	7	oil}---4	-11 29t3^78 1L3977J^-------- 1.51)ZtB--- - 9 !̂g} ^ -=12.9-7733 . - ---_

3000.00 12b855ba. 7510.27 90*018 -128521 7 2 . 7';04b3o 555613. •657485 -290.49 -7%75.76-

3200 0o, 11864961. 75DT.11! 90.036 °12@13 974. 651004• -939632• 103b•i6 -604086 -7%10.33

3400.00 126766716 7607.94 90.050 -12 4!4100 6. 4989586 -2382324• 1674034 -912 •$8 -6952.67
-6440.82

6) 3533.38 _12459955. 7504.38 902-056 -1201 569 1 . 364457• -3277316. 3690.31 -1101444

9 ) 3560.38 12366366. 7904.38 900057
9G_^SY . _^11753 867•

-118342 5 2 . 311223•
288 • 55•

-3575002•
-3696L5J•

402x•61
4166036

-1163.35
-118)•34

-6223.56
-6127044

J
__3¢ IIO•QQ.- _

3600.00
9 2124690 i_ -___ 7504 442
11813`+27•

__
7505.69

-_
900062 -1078 9 1 8 70 27326. -44116660 b437oad -1408.82 -4978.25

4000.00 11150670. 7509.35 90.063 -9597773. -270230• -566984b0 6424001 -1552031 -3565.4%

4200.00 10345465• 76(4.34 90.062 -8242007. -5872940 -61251950 7074.34 • 1601.42 -1963027

4400.03 9409364. 7524.21 90.061 -6792692. -9037r_k. -6448162. 7355047 -1444.39 •2`6.41

10) 44;3039 9241295. 7621.21 900061 -6546954• -9b49Z5. -6451903• 7364-13 -152309 8 32.32

1) OR OIT INSE R TION. I N ERTIAL A T TIIUDE MOLD AND L OX NPV IN PROGRESS;
2) BEGIN LH2 NPV;
31 INITIATE A MANEUVE R TO A,-1G N AND MAINTAIN THE S-IVB/CSh ALONG

THE LOCAL HORIZONTAL@ NOSE LEADING, POSITIO N 1 DOAN;
_"- F HO 1019 - MP V L- - -------	_ _	- -..
S) END LH2 NPV;
61 I N I T IA T E A MANEUVER TO ALIG N AND MAINTAIN THE 5-148/CS(i NOSE

THREE DEGREES ABOVE THE LOCA6 HORIZONTAL, TAIL LEADING,
POSITIOt. 1 00N14;

71 INITIATE A MANEUVE R TO POSITION THE S-1VB/CS M FOR SEPARATION;

- -_# L__" rA k-A h2_-N P V )	-_	 -	 - -	-	 --	- _ - - -- -	 - - - -
9) BEGIN INERTIAL ATTITNDE MOLD;

10) ENO LM2 NPV;



O1tTQVAl, P 4GE L5
- --- Or POOR QUALrn^

DOCKIN(s MODULE

TABLE 11-3 ICONTty)
ASTP - ISA- 2 10 1 LAUNCH vtHICLE OPE R A T IONAL FLIG HT IRAJELTONY

140MIhAL
--- ----- ---9$B ITAL. F1.1fMT DATA

_	FLI.fimT- - "' s EARTH fIAED ----- ---- EARTH FI X EV P OSI T ION AND VELOCIT Y VECTOR COMPONENTS
TIME POSITION VELOCITY PATH ANGLE	X Y 2 uX UY 02
(SEC) (M) {MI5) IPEG) (M) 1M) 1M1 IM/S) IM/b) IM/S)

-- lu--- yaye.20	_ 9 20& 5 7--	--- 7S21 --QIIs-0.61----'-%3A-7'13 -94-2"t- -69519811----- Z34^sIe--^ls19-691-.----_91!30-
4600.00 8356051. J	26.0 4 90.060 -53254450 -11Y75c9. `6.326847. 7252489 -1376999 1464008

_ 4800.00 7201784. 730.95 90+059 -3916781. -14468400 -5867803• 1772.19 •1099907 3105.58
5000900 59643089 7534923 90.056 -2640101• -1630667 • -5045843• 5939114 -724018 4578.96

12) 50400=0_ 57103029 7534061 90.055 - 24054540 - 1658047. - 4906338. 5732.82 - 638.11 4847949
5200.00 46755850 7535.54 90:051 -1561673• -17311859 -40528100 4798.53 1269.62 $803914

---.-_-- 5-4a0.0Q 131'61$1- 1Q:0 2 m]7-143 i - .- -1734882._ -2 79 5 3 07_* 3411.69 2. 9656 6713.91
$600900 2156144. 7532.44 90.029 -2084760 -1633719• -14.91554. 1852.14 773.06 7259913
580000 1428628. 7529.01 900011 -1900. -14262459 82457. 205.16 1297032 7413.56
b000.00 1912915• 7525931 8y•989 -126567. -1117739. 1-47210. -1444.99 :777.54 7168.17
6200.00 3065800• 7522008 990966 -5743299 -7204139 2924087. -3011083 2180.14 6538092

13) 6293038 3661b049 7520.89 690955 -8876489 150960G9 3410640 -3691.96 2332.84 6123.00
-- --X400900 4-352364[	- - 2514646._ N9.9ML 11203?;._ ` j52^86. 111	64 .̂ . -4y15.n6 2474.87-- 656 t-v"-

66D0.00 5637310. 7518.67 890925 -2324680. 260668. $129052. -b583060 2636082 4289019
141 6773.38 6711958. 7318.94 89.913 -33636009 721191• 5763373• -6361.01 2655081 3003904

6800.00 6872368. 7619.01 89.912 -3534228. 7917660 5640526. - 6458989 2648022 2793077
7000.00 8030242. 7519.85 89.908 -4b85763• 1309283• 6X36978. -6997.64 2499086 1154607

Q 7200.00 9091088• 7520.82 84.912 -63090799 1781085. 6!98503. -7173.92 2192016 -540030
-	-- - 74^=^ ---19II16 8@7.: 7AkI1t29 - ,_ !9' 924- ---7-7,10615!... 2_176jQ;. 6023332• -6900- 56 - _1736.61- - --22197463

7600.00 10860308. 7!20.78 690943 -9077404. 24667449 5427909. -66!29.45 1150.St -3;21934
7800.00 11$44345. 7519910 °9.965 -10280576. '[629817. 4545955. -5591.21 466.51 -5050908
8000600 12082210. 7516.35 89.969 `112792039 2649190. 3426542• -4393015 -179976 -6092941
8200000 12467322. 7512.97 909012 -120232 5 0 . 2516574• 2131297. -3016963 -1046002 -6800.78
8400.00 12695285. 7509.63 909031 -124760 6 49 11324489 730931• -149j.47 -1787937 -71390 31

J 5) 8513._38 1215378 4 -V-s- , 9 90439 -1259 4 570. 2007334. `80905. -594.46 -2171.15 -7160920
8600000 12163674. 7507.Ob 909045 -126160 18. 18C63499 -6986890 9799' -2458.36 -7092947
8800.00 12672992. 75D6.02 909054 -1243 77 01 • 12566379 -20806669 1676918 -3016964 -6665043

16) 6942.38 12512130. 7SO6.41 90.058 -12121 8479 804234• -24906b. 1749.62 -3424.36 -6142.83
9000.00 12424630. 7506.86 90.059 -1195141 7. o0Y7389 -33411bC. 3164.17 -3414.b1 -5883.35
9200900 120228469 7609.72 90.060 -11183120• -1010969 -44132119 4485932 -3651064 -4789.91

_	1.71 11924076.- 7ILIn.51_ 94_•0-4.0-__ La92T96 •̂ ! - -- •24 8- ;57• -46p^72j9------ 97 -3673943- _ -4537960
9400900 114737809 7514.27 90.060 -10172 7 749 -8374439 -51403239 55749S4 -3677.01 -344S.OS
9600.00 10785717• 7519.91 90.059 -89724264 -Ibb7749. -57793339 6377.39 -3490954 -1922.04
9900900 9969226• 7625.79 909058 -7643639. -22196449 -60027869 66653.51 -30 9 492 9 -303.69

---111 C5N-SU.Aft-TIQN* SI A PANEL^IEI1ISDdI---	---.
12) CSM DOCKING;
131 BEGIN LM2 NPV;_
14) ENO LM2 NPV)
15) INITIATE A MANEUVER TO POS ITION THE VEHICLE FUR

EXTRACTION)
16) BEGIN INERTIAL_A TITU^E HQ^O)_-
17) DUCKING MODULE EXTRACTION;

:' I Y :	 9j^{1.n.. 	 9,646	9999..... ., : 	 -i.: 	 dAMfriiA.Sn^. 	: "mom 	 9999..,	kti&i10Yib+^Rf+i.FSfiWG/^IkdiukM1YYiibritY:r41N4We '	,.



TAbLE	11-3 (LONT-U)
ASTP	(SA- 2 101 LAUNCH vtMICLE OPERATIONAL FL1GR T TNAJECTORI

NOMINAL

--	---- 	-- - -	- OR&I-T.AL- FLl (ihl -DATA -

_.____	FLIGHT _ -••-• EARTH FIXED --•-- ---- EARTH FI X ED P U SI T IUN ANJ VELOCIT Y VELTDR COMPONENTS ---•

TIME
(SEC)

POSITION
(M)

VELOCITY
(M/S)

PATH ANGLE	X
(DEGI	(M)

Y
(M)

Z
(H)

DX
(M/S)

uY
9r1/S)

UZ
IM/$)

---101------._9-89?.39._^-"Z4II1•	---- Zfi2$a3fi^----^IltO"^7_. _g 9.48126! __ -5 y 905Alia.•- - 6i59o52 _'244-1•.l.l 445,9036

1000V•00 90374435. 7630.97 90.057
900055

-6254441•
4875880.

-27 6 2434 9
-3209637 0

»SV 1 ,,̂ 0446.
•S479937,

&916.95
c11+7•70

-2503601
• 1743.95

1320.89
1863.20

10200400 60066Q26 7634.:43
1040 +9405 54973016 7636.39 40•.'272 -357832 8: -34 1 1342 • -4766324, 0171.53 • BS$972 44238.49

t01• QO.4^0 s737J^6. 7I^9 •_g-_ -- 90.0!15 -24277&1; -:+:.46494, - ^aO064!t. ,289.1_1 113076 5371093

106 0 . 00
-

4669423, 1134-12 909033 '• • 482411• -39240769 •2637761, 41'9,84 ;110.13 6202,81

-	-- -
tea. Qjlt $--.. 3+4%::+TL7^	- --	fi--._ -_	 ?Ql.

844.948
-'7,4558=- ^`3;^"i±1Gi.. wl144364^ 	_ Z+'T^l•10 - zV75.8 1

3953^4^
6.&88420

Cos.0211200.00 :627755• 7827.27 -38336:.& •2549hp8. 1.- *174 12/5,66

ll'100ao0_ 33264;51. 71231477 99,`7 `rt -2831649 1932445, 1=ti45920 -?76.79 3" '-0927 6550.97

11600.00 288ts?6 6 7$21.54 89.453 -492695. -11-(6027 2609728 -IB^8.55 1;239.21 594"•11

11b0asoo :85`s768. 7$24.43 8':'%': -fouC047t ^151-1::39 31;!14:. -3242.74 563.65 SU21612

12000.40 11778241, 7.20.97 89.419 -177850'3, 677779. 4000161. -%6(37#9 0 4t}5.73 3836,46

^__ ^	_ -12200•D0-	613Z^i234.-__ _-_.: tla i ^_ _919: i1R----- !'.27E1Z1?- 1-.._6_50 3?-7_r - s-l- le0.6.-•- .- _ -S.*A1.27 _ 4V5A•_t4
4'10.24

2466.48	---- k
it 9

12400#00 7268704• 7412.46 89.913 • 3971+122 . 2416846, S.-J.5R755-6291976

12600800 $234911. 7823.22 89.922
F9',93?

-51830989
- 6642373.

3114461,
37544?5•

56/38916
S349378•

-6722647
--812.71

3?Ze.39
2440,33

-573.64
-2056.2712;0,7.00 9318%G6, 7123.06

13000.00 10195255,6 7521*70 89.951
89.992

-7985222•
-9244013.

41398648
4304i2g-

4600102,
3999602•

-6554.13
-5475.92

1391.70
238.Sb

-3408.36
-4557.34

13200.00
_- 13-400- . 0-- _ _._

10953266•
' I!pdLAVd^

7519.17
_AA-AS i6179-- --.4 ^!209-1940 -455!66_-- --.5444699

•6020.73
13600.00 12069914o 7612.31 90.023 -1126 4664, 3923477. 1642972• •39S8.66 -2124.7 7

13800600 1241309%6
126061926

7509.38
7507375

90:038
90.048

• 119260479
-12307242•

33Be7536
26S3073.

boe6269
-639582•

-2627693
-1166.49

-34p1.7 7
-4124.4 7

-6263.66
-6163.58

11000.00
14200.00 12646822• 7607.95 90.053 -1238 9 6 879 1752937. -1634384, 347418 -4837.96 -5730.67

- %993653
14400.00 12534627• 7.&10.17 90.056 -12169617• 7448306 -24411586- 1841.1' -5297.76

--. L4&00-IIa_-1221125 . %114^2L__ --90;054_ -1U58t 9f_# -347122• -36143876 3246.56 -5472.36 -3995.44

14300600
-----

Ilb6Q390.
.

7619,64 90-056 -10681035 • -14439664 -1496189: 4490652 -531$627 -2794006

15000000 11307848• 7125439 90.055 -9876998. -2465078 , -49229811 55V-?o -4916647 -1457.48
-00.84

15200.00 10621671• 7	306 69 904055 -8696422. -3361545 . -5075165. 6248632 -4203•li

:5900.00 9812390, 7534.79 90.054 -7398693. -4119Sd6- -%V4021. 6674 .12 -3239.23 1317.64

15600.00 6893103- 7537.05 90.052 -6089295• -4663810. -4554359. 6762.69 -207407 1601.96

-_--15800&00--- 7fl^IIdjZ -a 71t 1 7.2L-_3atII!ll--l- ' x 16.&73,	- 49^T.5! __
-

^3911^^1!--
3 8Q8Q9.

6^Q9•^^
5925.95

-770. 94_
599.36

372.1..38
4616.26

16000*44
16200400-

6796648•
5671083•

783S•64
1 ;32,66

906037
90.023

-34676 8 3.
-23660 98.

4967717•
-4710984. -29/90308. 5043.31 19$9.66 5240672

16400000 4551337• 7629611 90.005 - 1467453. -4149560. -10045556 3906;20 3233964 5565.344

16600.00 3526010• 7525.71
7223.14

89.983
89.961

-616754.
-447063.

-3428183.
-2465385.

114949•
1106265•

1572636
1108.94

4447.65
5137.97

557b•13
b285.02

16800.00
1:044.012

2780839•
1$iZ^.2^.. 7521.x;:--.- 69.9!!4 -314V33. - 13 y i462 • 221^.075. •110.72 5651.27 %708.57

17200.00
--	-

313664%.
--

7621.60 896925 -610040• -146906• 3073267• -1910.75 0149.71 !886.47

17400.00 4067186, 7622.41 89,916 •1134912.
-

1085960.
1276316-

3751621•
411 :912•

-3316.13
-1556.27

6112.14
5735671

1969.11
1716.70

17600600 5160349• 7623963 89.915 19251574

_1o1 .-INIT IATE _J-_-mANEIIYER TD AL1.fiiN--AM - m AI TAIN _LM E 51Y0l 1U A LO NG -
THE LOCAL HORIZONTAL, TAIL LEADIN4 6 POSITION 1 DOWN;
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_
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TABLE	11-3 (CONT-D)
ASTP	15A- 2 10) LAUNCH VEHICLE OPERATIONAL FLIG H T ?RAJEGTURY

NOMINAL
ORB ITAL-FiIGHjMDAj

FLIGHT. _	°•°~~ -EAfiTH_FIXEO EARTH F1?1FR	POSITION AND	Vj--L O CI TY VECTUR COMPONENTS °--°

TIME POSITION VELOCITY PATH ANGLE	X Y Z OX DY OZ
(SEC) CHI 1MIS1. (DEG) 1M) (M) (M/S) to/S) (Ml 51

^.^ .. 	1780;2.00 629.2'f8g2 7574063 _  - 89e_92^_ °298-0 35868'le ._	 1,433736* 5036@50 -.	?^95:89
18000.00 '401992. 7m24961 890936 -4134172. 447i663. 44183290 -6301010 4049003 -724007

i	 182009.0Il_ - _$_452649 *._ 7523082 89c956 -5441458. 49624670 4146702E -6716 	5 9 2824-61 -1875032

184000110 9919628= 7321060 890977 -67961910 53Yii.cr-c- 3668970 • -6793#39 1428068 -2895035
1860sw 10284177® 7518,42 890999 -81359164 51275436 3002904. -6527.25 -63002 -3730064

188001,00 110314360 7514*87 900019 -93870419 536389.°* 21918366 -5931.29 -15G8#84 -4339#57

Iyona 000 11649470• 75.1_1.70._-^ 904034 -104883 8 7 , 4904603# I1840Ft8. -5035.15 3005#86 •0694044

19 200000 12128796. 75(19.65 900044 -1138 ,40 4 `;# 4171162. 331881. -3883.26'' -4244.54 -4782452
19 4 00/110 	._- 124621526 7549.31 900050 -124283 8 1• J20150	0 -0112990 -2532.20 V 5362987 -4606.17

19600#00 126443659 7510.96 90=053 -1238s1160 20450610 =1499047. -104be9b -6lbOoll -4182.15
19800.00 126723040 751405,1 90o053 _- 124`1 4 0 150 7633,23. -2269609. 493.46 -6609.91 -3544.26

20000#00 125448790 7519*51 90o053 -12191 9 19 . -57505°1• -4',0943460 2018407 "6712 4 93 -2721458

--- ---- 	_"02`3.32.0 q	1Z26307^ 9 ^_ZS^ ^ jB __._.:._90:¢ 15^__-II6^i3.3^	-e-----^18^i322r_ _	-32, 497684. _ _.	3447.87 -6448973 -1776#03
20400000 11830009. 7530.63 90.052 -14623999. -31306679 -3646035# 4709#49 -5627 * 01 -759.72

20600:00 11251027- 7535002 90 9 052 -9774951. "' 4 206239 0 -3652873# 5737.00 -4877 * 64 266.35

20800.00 10533770. 7337070 900051 -65484790 -5063)48. -3499819. 6475.76 -3649962 1249.68

2100000 96.$82ep# 7S'3$.37 900047 -7246608. ->5651856# 31597590 ba85.69 -2208.4 9 2129088

21200.00 87271960 7537ol3 900040 -5617698. -5937559# - 2b57766. 4943.83 - 633.07 2861.94
ZI Lao- JUL_._.-.__..766$193• _ZS34.43 -tD -va -9Y_Z^49a -59--01095. -2U 2.73`?.J19_-._ 46`}0970 990022 3N09#06

21600000 65251070 7530.96 909011 °3182260. -5544276o -1308149# ®U0b051 2571.54 3i'%4.53
21 8 000-00.. 53309664 7'.12.7052 890991 °20713760 -4dbl926* -543506. 0056.17 46Z3.J9 3862.78

Z2000000 41268070 7524.77 89.969 °1177713# +-39989380 222300• 3842.45 5265936 3759#49
22201l 0 Q0_ 300081.1# 7523*18 89.949 -5478420 -27 ` 4410- 946576. -428.39 6228.40 3450083
22400.00 2183151. 7622#87 890932 -2150390 -147Y8210 15906090 884033 6658#37 1962014

-2132247: 7523.60 89#921 -197568o -7s73Er. 2121723. -711.51 7116.86 2328.07

22600000 2893663# 7524*89 890918 -4976650 1341947# 2614914• -2277.71 6993.35 1590032

23000000 400829ri. 7626910 89o923 -1101287. 269610170 275401.3. -3733.60 6486.16 795007

23200.00 5219742- 7526.61 890935 -1978683. 3912617. 2b32306. -5003.44 5622.75 -9#77

23400.00 6430317• 7525098 89.953 -3485784. 49244470 2752yb8. -6010.52 4446.51 -777.51

23640.00 7593438. 7524908 69.974 -4366410# 5675463. 2526634. -6730.92 3016.38 -1465#46

238000110 8680246. 79,21.12 840995 -575513 1 9 61 235780 2 1741499 -7096.59 1433925 -2037.48

24000000 9669607. 7617*60 90.014 -7180683. 6Z43112* 17212350 -7097.44 -244052 -2465.94

242ap 40, 105445924 7$14425 900030 -8569660. 6426187* 1198550. -6732#2-= -1916#09 -2733008

24400.00 11291661• 7$11.83 908041 -9850295. 54b31210 639Z71a -bk18.45 -3491 . 1 7 -2831.54

-	
-246E;O.QO 118991120 751.Q.99 90.047 -109561070 44418369 77004• -4^r91.Z5 -4bb4.60 -Z764o27

24800.00 12357843. 7512010 90*G5D -11829266. 35463570 -1562040 ~3'tu 	05 4 - 6 021 . 55 -2543.77

Son d,•QO_-- 2 126607,52• 7515015_ 90.050_ -_I24235180 22545200 -`73166.. -2213080 -6839.31 -2190090
25200.00 128028140 7519*77 90#050 -12706601 • 834988• -*13255,70o -603#l3 -7292.39 -1733#29

25.400.00..: 1278 1124# 752502. b__ 9OvO49 -126620 4 3 o -636294# -16201650 1046.39 -7354.04 -1203#55

.'.5600.00 12594465# 7530075 90*049 -122902 3 9 . -20800910 -1804544• 265b-OZ -7018034 -637.16

250.1.0 .00 12Z4E,8640_ 7535036 900454 -11608 68 7. -391a143a -la75uO2 . 41.4•00 -6301.02 -70.30

2600010(1 11737610. 7$38.39 90*050 -10651354* -4b77486 • °1831046. 5400044 -623 9 .15 462.48

u.632539.47 _ gO. • E1 4 7 9^670-37,- 54945760_- -1644144•.391942 -36$4.43 930*45
-	_

26400.00 10770444• 7538861 900042 -81169340 --61189170 -1468774. 7050s70 -2325o02 1308462



TABLE 11-3 (CONT$D)
ASTP (SA-210 ) LAUNCH VEHIC LE OPERATIONAL FLIGhT TRAJLCTORY

NOMINAL

FLIGHT ----- EARTH —FIXED --.'° 	 ---- EARTH FI X ED P U SITIQN AND VELO CI TY VECTOR COMPONENTS ---•
TIME POSITIDN VE:LOLITY PATH ANGLE	X Y Z DX DY DZ
(SEC1__.. 1.M) _-IMIS 4DEG)	(M) (M) (M) (MIS) (M/5) ( MIS)

2A60 fljL Ij — _ 9330546- 7Al6 1B 9p .^31__ °fih713^1 Z^ ^o`1s_r,_9`L`i!	_:1.^7^D_85!____._ Z3^' 1•x_7 __b31°Z^ _.1`79.24 .
268OOr	O 82691609 7532.85 90c017	-52135933. - 6 3oSY41 0 -844903. 7247*94 1099058 1732.68 

1 9 )--__ _ _	27GOO- 10-	__..7:1.01-005.____ 752°.39 89,991§(_	–3329 7 619. -5Q7 9 915 • -411.2931, 6773012 217307 176.7.67

19)	END OF	10 BATTERY LIFETIME.
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TABLE	11-4
ASTP	(SA- 2 10) LAUNCH VEHICLE O PER ATIONAL FLIGHT IRAJELTORY

NOMINAL
_-___-DKa-I-Tgl._EL.LGHT._UATA. -	---	-

FLIG H T ALTI.TUIIE INERTIAL VELOCITY VECTOR AZIMUTH LONGITUDE GEOCENTRIC G40UET1C
TIM E RANGE ANGLE SPACE FI X ED EARTH FIXED (POS.	EAST) DECLINATION LATITUDE
(SEC) CKM) (AEG) (DEG) (DEG) (DE:G) (DEG) (UEG)

__.__I^^.._^^ S93sf8 158•x,18 __1$x3-.__-3s_3^6___.__ 51?7.213_... -6S.67J_ 39!.276. 39.7.5
2) 593,78 158.727 18.254 53.414 51.749 -65.631 39.601

---
39.790

600.4.0D- _ 158..419_._ 16.6_79 53.699 52.052 -65,213 301854 40904113) 603,38 158.870 18.910 539856 52.219 -64.983 390591 406181
159e97S_ . _ _	2I 6 690 55a826 54t303 -620.149 411596_ 41i7-9 7

k 800.00 161.'229 32.379 696943 630899 -49.794 464,914 476106
1Q00.a7G 164057 46.087 -30-63
1200.40 165.747 590792 97.372 97.663 -94489 510389 51.570

5 ) -_	12641.078 1660.1158 64.231 IO2e782 1034291 -24811 500610 506799
6) 1263.38 166.129 65,505 1049285 104#857 -.942 506312 500501

1400.00--.. 166:395._  73.493 .113x036 1130992_- 10.127 47.-7'19._ 47.936
k 1600000 166.250 67.187 1240869 126,435 260087 410054 416294

_°- IsoQ 00 1650665 )[#00874 L,t"+,isa.83----- ----__..134a97a 38^^48 32°415. 320590
2000600 165.106 114.553 1379928 1100418 48.,30 229640 220777
2200...00 1b5.DZ5 128422!1 1400749 1430501 57,,029 120242 12.322
2400000 165.738 141.887 1414792 144.649 64.795 105511 1.568
2640,00, 1676337__ 1.5.5#538 14I4222 1440023 724470 -90157 -99217
2R00.00 169.653 169.156 138.954 1414540 CID.67I -19.6

cr.	T 7) 2993.38 _172.1,,98 1_?2b	_--- 77 1.39-sflij_._ _	__.L7a_x51_ _. 89.77 1 9 - 31-Z2'_ -32? 29- - 0486-------_	-i O 3000.30 172.284 176.859 1344631 136x855 90.112 -294640 294805
3200..90__.. 174.683 161.41'( 1270600 1290336 10197QJ -38.660 -38.898
3400.00 1760274 149.780 117.001 118,149 116.494 -46.00 -469206

6) 3533.0.38 	_ 176.444 140,677 107.681 10aG399 12E4048i -490494 -490684
9) 3580938 1764419 137.469 104.003 10'(0x65 133,083 "509371 -504560

3600.00 176.583 136.12'7 1.2.417 102.913 13b.053 "5G-677 -50.866
3J00.00 175.350 1224470 850328 1:5.144 156.(13'0 -516615 -510802
4000#00 172.591 1080804 690236 6b,383 17660''vy -480561 -48.752
4200.00 168.612 9S.1x5 56*762 Sb* 268 -167.397 -420290 -42.981
4400.00 163,959 NirL3& 48.185 46.176 -154.436 -330903 -.64.0x1

10) 993.3.38 163.164 79.152 47.080 94.992 -!Ib2.559 -32.362 -3295.16

1) ORBIT 1N 5 ERTIONI - I NE SIIAL ATTITUDE . HOLD AND LOX NPY IN PRQGRE:SS;
2) BEGIN Lh2 NPV;
3) IN I TIATE A MANEUVER T9 _4LI(jN AND MAINTAIN THE S-IVB/C5M ALONG

THE LOCAL HORIZONTAL, NOSE LEAPING, POSITION l DOWN:
4l__E." LOX NPY.)	 _	 _	 SRI(? A ^
5) END LH2 NPV1

OF ^R
pZ P E

6) I NIT IATE.A-MANE.UVER . LO . ALIG N AND MAINTAIN THE _5-IVB/CSM NOSE	 ^U	-uq
THREE DEGREES ABOVE THE LOCAL HORIAONTAL, TAIL LEADING,	 _^
P OS I TION,I OO"RN.

7) INITIATE A MANEUVE R TO POSITION THE S-IVB/CSM FOR SEPARATION;
8l 6EGIN LH2 NPV 
9) BEGIN INER T IAL. ATT i T JDE HOLD(

0) eND LH2 NPV)



TABLE 11-4 (CONT4D)
_	AsTp (SA- 2 10) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
_	 ._ -	,_ORBITAL FLIGHT - _DATA

FLIG H T ALT IT U DE INERTIAL VELOCITY VICTOR AZIMUTH LON41TUUE GEOCENTRIC czttUDETIC
TIME RANGE ANGLE SPACE FIXED EARTM FIXED (POS4	EAST) DECLINATION LATITUDE
ISEC) (K^M) IDEC1 (DEG) IDEG) (DEG) (DEG) LUEG)

wic-,211-._ 163-@D(4	_Z.B.s g6 46s8fs^ ------ '14.761 _ TIE!!Zs16t __ 32+03+ 4
1o60040C 159., is 67.741 42.715 409289 -1440110 °24•Z5G -•''40403
9001340	._ _35.5.371 - 5tie037 _39.5 71 360B58 °1350# 13 -15-909 -130	99
5000440 152.683 40.325 38.263 35.1323 -1C7o5`"W °3;216 -3.2313
51?WO_,20 i5 o- 03_3 370568 _38419R _	:3bo3o53 -126.006 -14049 °10054
5imo00 1510569 260611 38.589 350783 ;!19.6:31 7.555 7o605

A. +11 05101) _152c145 I8°3411 4Ci.h1 _	?9989 i 4 7 39_.._m1 1	-_.______..1 °1;11 38.270
56€30090 153.834 1,439 s4'10623

---___
t) 29350 °102.466 28o2E9

.̂.-- - ------.__
£3,450

581111.,.00	_ -- 15601#42. 149644 5119266 1490'4 69 °9 10166 370526 370712
6000.00 159.268 26.350 61.404 61!0182 -76-770 454191 450383

_	 620QsQ.0	_ 161.•746 42-066 759578 75.OQ_l -58.578 50.283 50.472
13) 5293436 1620660 48.970 83434`1 830082 -489980 51.458 519,646

.._.6flon.0 0 163.466 SS.781 ^_._92_9y94 929396  -370650- 5147.1.4	- 514-906
6600 0 00 1644251 690491 109-038 109.813 -17.278 490107 49-297

14) 6773.38 1fi4-234 61,371 120 4522 1ZIe847 -20280 440086 440279
6800.00 164.186 834195 1220010 123-414 -4239 93.140 134332
7000..00 163.580 964892 1314008 1329961 130195 394939 354120
72+00.00 152.884 110.582 136-787 139.179 23x674 254409 164559

o - ____._ 	_..Z 264  L40.16N 142,858 32._.498 a _.15 1 137__ 154235
7600000 1 62.$94 1379939 141.668 144.531 `109402 4.498 40529
7000.00 164.,327-- _---_.	_1.51960 6 1.41453.8- 14`x.364__ _ __	484044 -6.237 -6.279
8000400 1 664466 165.256 1.39.756 142.414 560046 -16.828 -160935
8200.AQ	_169• @66 178.529 136.043 138.377 65.079 -26.995 -27.150
$4000 00 171.611 167.337 1294826 1314705 75.984 -36.339 ,.369523

15.1.... 0513.38 172,Bi13_ 159.607 L249876 126*446 83.404._. °41.•_04-8 -41.230
8 60041 1 0 173.511 1$34696 1204270 121.585 890819 -44.238 -449431
8 $0.0.00 1744253 140.037 106.719 107.396 127,393 -494747 -494936

16) 8942-38 173.881 130.309 944991 95.168 1219904 -510593 -514780	 ]
9000 0 00 173.507 ;26.371 90.003 909003 128.014 -51+765 -51.952	 j
9200000 171-207 112.697 73+279 72.603 148.640 -49.746 490936

_Z.`L1I_.?0.__	_. L7	•572 104,947 70.36_..	 __^___69.427_ 1-52479 -489885 -49-075
94^0.01 167.580 99.014 599712 bbo399 166.237

_	T
-44.228

---
-44.420

9 6009 00 1634 114 8.5.322 50.195 484270 -1794905 -36.307 -36449U
9800.00 158.%65 71.620 430925 414596 -1684973 -264930 -27-085

1 1)-..CSM 5E PARATI:Otit 5;_h PANEL__l0__i 1.5.411;.

i

G1) CSM DOCKING; _	 #

13) BEGIN	L II	. NPV; - -14) END LH2 NPV;
4 5 ) INI T IATE A MANEUVER	TO POSITION THE VEHICLE FOR OOCK1NG4_MODULE

EXTR ACTION; -
-_ 1 61_J&kl_N_ INERTI AL ATTITUDE

17) DOCKING MODULE EXTRACTION;

4#

b D



E

f
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TABLE 11-4 (CONTEUi
A_57P (5A- 2 10) LAUNCH VEHICLE OPE RATIONAL FLIGhT TRA,IECTQRT

NOMINAL

t - ,LIG_HT	ALTS.JUOE	INERTIAL.-_._ _ 	̀_1.ELOCITY VECTOR AZIMUTH	LONGITyur.	9E0C,F.NT (3IC...._._ 	GEODETIC
TIM E	RANGE AN GLE	SPACE FI X ED	EARTH FIXED	(POS- EAST)	DECLINATION	LATITUDE

_	 4SESI	{K i -- -	-$AEG}-	 (OEGI--	-.- _(DEG1-- .	(DEC)	 (DECi)	 10€61

_ 181 _..	3.430 36 1569129 659220 41 432 3 .__	e.4Z6 -1 6 4.570 ^^	.	9 -226374
10000.00 154.331 57.910 40x217 370567 -159.922 -16.723 -Ib.830
AOZaO,QQ---_. 151032.1 4y*19-,3-_-_ 3$c449 35.628 -15108118 -69069- -6.13Q
IOADD,QO 1490815 30.470 38.341 35.614 -144.220 4.669 49721
L040"-QQ --- __ ...1`Ips$Qi_	_  16	7160_..  39#80_	__ _	'1 7s214-__.__-144)92 0.__ 15.3.63 1590q-__.----
10800.00 1510384 3.131 43.327 '40.953 -1270380 250661 25.812
1 1000. 110 153, 802 10.786 44.200 47*266 -116!7 14 359194 35,375
11200.00 156,$72 24.497 5803305 569948 -1034235 439363 430556
114Il.O-b.QQ_.____ _ 1.59•1101 _ __ 3.11..7: 22	__ ___ 710'156  70703. - _  .86,.034 499251 490442
116000 00 160.958 51.946 87e994 876915 -65.571 519737 $1.924

_	 - 118.00.,_00_. 161087.9_	._ __.	..45t465	____ __1.0_'{6.96'1 __	195I S64_ . __ -44.687 50+164 ____	50.353
12000.00 1610!00 796379 1184990 1209242 t26v632 440970 45.163

_ :2200,00 	161.287 93sOd7 328.995 1300612 -.12.374__-_._.	__. 374	51	̂__	__ _. _	37.436
12400. 00 160.571 106.788 135.534 1379822 -1.176 276996 280156
1 2600.600 159.940, 120.482 139eµ78 142.105- 8.022 176869 17082
12800. 00 160.102 1340169 1416438 I44.25b 16.104 7.290 70339
13000,QQ. 161±182 147s849 1414726 1446573 23.76!4 -3.451 -3.474
13200.00 1636(51 161.520 140.387 143.103 31.616 -146110 -14.202

65. 7.2 3 J?6±3. `̂ 3 . _13?02 5_ 1.39.6115 -4003!4 -2!i^^2S	̂._. _-24.570
13600.00 168.405 171.077 131.713 1330719 50064.1 -34.036 -340215
138aa.o0- 170 .41'(_ 1574429 123.098. 	__ 1246 565 634635 -42'390. -42.581

N 14000000 171.798 143.761 110.577 1114k22 80.234 -484623 -48e814
b ^+nl 1_42000.QQ 171,5.61 136•(!67 940443 94,6is 100.291 -51f629 -519816

14 t4000 00 169.765 1164407 77.347 7E^•842 1'219283 -504634 509821
I"hnnLaQ_-_--_.- _ _ I 66 .552_ 10247.19 _ 624790 61•G34 139.028 -459909 - 46.101
141:00.00 162.446 899023 520230 5`1341013 154.600 -384495 -380683

A rd 15000APO 157.769 759317 459240 439015 166.180 -29+414 -29.579
15200.00 153.515 61.603 40.958 38,,7'7 175.0,4,0 -11370 -190440

h
154x0,00 1509229 479880 38.7,34 35.943 -176.15Y -6.810 -8.869
15600.60 148.437 34.152 38.219 35,,377 -16dr446 1.959 19973
15 DD9 0 0	__._._._.148.0 73 209421 39.333 36x603 -1609623 12+689 12.772	_-
13000. 0 0 144.239 6.707 42.255 JY9792 -;.zL.1W7 '.30;15 [3.254
16200,00 151.558 70107

-	
47.448 459393 -141.90.7 .3z•690 33.065

16400.00 151,)65 20.823 55.674 549145 -1294235 '179 419670
16670.00 1564763 346555 679772 66.856 -113.009 -idvz-47 '(8.239
16800.00 158.753 480287 83.649 834349 ..934171 13)_ +485 51.673
17000.00 159.840 62.014 1000884 1019315 -7290.14 50.934 51.122
17200.00 159.988 75.736 1150865 1169952 -534068 +16.552 46.744
17 gF20..00 159.312_ 89.453 1269857 128.539 -374886 39.355 39.544

' 17600.00 I58_.518 103.163 134.118 136,358 -26.020 30.405 30.573

_...___l8 ) IN1 T- IAT:E A MAN^Vti^ .-_^^?^.ALi fsN AtiD N yINIgI1v . THL_5.-i^V^U.-.ALGN6^
THE LOCAL HORIZONTAL, TA IL  LEADING, POSITION 1 DOWN;



TABLE	1 1- 4	(CUNT+Q) -
ASTP (SA- 2 10) LAUNCHVEHiCLE OPERATIONAL FLIGHT TRAOLCTOKY

NOMINAL
_--_ lRBIjAL FLIGHTU	TA_ - __ --

FLICHT ALTIJUDc INERTIAL VELOCITY VECTOR A41MUTH LOh1GITUDEr GEO6E(1T1;IC GEODETIC

Tit" E RANGE ANGLE SPACE FIXED EARTH FIXED (POSe	EAST) DECLINATI ON LATITUDE 
cut 	__ SKM) Sur-G) (DEG) fVF;G) [DEG) (DEG) (DEG)

I.78#2s7s20 .^..__7 Q 7 9 6 _1 60(367 -_ 12n.?ft1. ---- i^le'^55- -- °'154454.-.---- 	_._..-_ _. ?}p' ^y	-T.. 2.0'_7.-^-_ .
1 3 000. 0 0 157.691 130,5414 1414115 1e?30898 -8,116 ;•9+ 1 10x007
12230 ! £19 1	8 aR383 1,'1'1.255 ;!i_1 •803 I44a657 -#4105 °0789 -9794

1 2 400000 l4pos14 1572?39 I=t00876 I439637 71,3117 °,1ci397 , ll•57
_	I4- 60tsR0- ----16206sa ___ --	1 71#+7409	_ I 3g?1.58 140=706 1:@ 77Z -2).,93 1 x•220()65

18Q£900004$$9 0 67 174-654 !334320 lj5o444 ' 250625 -310763 -31#936	 ^--
s"aL 367ab6 13Qe-999. '2259 x27^o,•;_^6 :7_086() ^^tffe_947 -9004 °7

192000070 I69cz82 1474323
-

1144()21
---

1154()24	̂- -539534.---
-	-q7#35
	

--
----1:745'#3

194()00()0. 	___ 164.163 133.641 98x614 98,955 72x395 -51.248 -511436
19600.00 168.110 119#955 814393 810053 940009 °510249 -510437

_	_	I9800.0(I..._ 165.281 104.261 65.974 640972 113.384 -470350 -474541
20000000 161,337 92,559 54.433 52•x27 1290073 -googal -400672

_	 2f3200.00	154.$56 780849 _.  46. 6 5 4 _H95.37_ -31.896
20400000 152.528 6S.130 141.786 399279 151.210 -21.859 -21°992
20600190_ 149.013 51.403 39.i06 36#352 159.657 °11.388 -11.463

2 0800. 0 0 146.618 370669 38#195 359352 167.434 -0641 -0645
2 1000.00 	- 1,46.1,81 _234330 36.911 36,141_ 175.179 100128 10.191
21200. 0 0 147.036 10.193 41.369 380830 -176.479 200655 20.782

_._	.^^. _^....-.._	2 1'+00.00 149.039 i,_-.__	05 99 `L.9 60 43.796 6606_-166.797_ 30.630._._ __ .6606___ _ ^ _ ---. 30 . 7 9 9 
v	 21600.00 151.653 17""i317 53.380 51.717 -154.829 390569 39.758	 -

_1800.00 _159.278 31.058 6405()3 _	63#435 -1399514 460718 46#910
22000,00 156.383 440797 79e604 790193 -1206426 51.008 51.196
2 2200. 0 0 157.618 	_ 58.533 560863 970)33 -999257 510438 510625
2 2400,00 157#688 72-264 112.646 1130581 -794516 470892 148.083
22600.,, 09.. ( 57.3 5 9___... 85.989 124.61,2 1264160 -63#419 41.255 41.446
22800.00 156.yQ4 99.708 132e730 134.801 -500853 320636 320()11
23 QQO, 00 1550508 113.422 1370843 140.321 -40.796 22.658 220996
23200.00 1550146 1279129 140.711 143.453 -32.259 12.444 12.526
43400,03 155.650 190.831 141.786 144.636 -24.464 1.738 1.750
2 3600400 157.125 1549527 141.241 144.037 -16.771 -90004 -90063

1591408	168.216 1380991 141.573 °80559_._ _ ^19`•539	-_. -__- -19 .655 __ 6600	-
241000.00 162.099 178.049 134.682 1360904 •890 -29.548 -299714
2'1200e0JD 164e439 1641394 .127.660 1290395 12048x -38e601 -380789

24400.00 166o1(39 150.708 117.056 118.207 27.296 -450984 -46.176 	 ^-----
2460113. 0 0 167.010 1379018 102a454 102.951 456887 -50.669 -50.856 	 j

248009CLI 166.076 123.323 85.331 65.1147 66.909 -51.614 °51.801
_	 ^_. 0006	25000 3 00 163.638_ 109.623 69.208 68.355 86.965 -4d+551 -96.741

25200.00 159,184 95.915 560722 $5.248 1039546 -420259 -424451
254QOs00 155.644 820200 48.146 46.137 1160518 -33.848 -34.026
25600.00 15!•296 68.475 42.68'4 400255 126.851 -240180 -249324
2Sd 00.0u 147.606 54.743 39#551 360842 1350554 -13.809 -13.8Yt3
26000.00 145.135 44.003 38.259 35.423 143.429 -3.096 -3.116
26200.00 	__ _ 44. 	72_1..^..1._ 	_._ 27.258 _ _	- 	._-- 38o605-- _ _	A	.._ _- 35.4405-- 151.132-6060_.	---6060 -- 7.692_ __ _ 6060. 70743 _ 6066_
26400.00 144.725 13.510 40.645

_	 - ._-6666
380040 159.283 18,305 1tl0420



TABLE	I1°4 	(CUNTIU)
_ ASTP	(SA- 210) LAUNCH VEHICLE O PER ATIONAL FLIGHT TRAJECTORY

NOMINAL
_ ___._ . _ ^.OgB1T.A L_ f L1St H_I DATA	̂. _ _ _	_	_	,. _ .	_

_f-LT.G.r-7_ _.__ _A—LTZTUDl~- ___ILER-T-1-4J-___ VELOCITY YECT O R AZIMUTH (.ONGITUGE (AEUCENTRIC GEOpETIC

TIM E RANGE A N GLE SPACE FIXED	EARTH FIXE D ( POS.	EAST) DECLINATION LATITUDE
(DEG) (DEG) 1DEG) JPEG)

2660 .0,,011 144.603 •370 44004 _	 42.445 168 . 591 28._4 y4 28.605

26 800.00 149.003 13.999 51.413	 49.628 179.954 37.675 47.862
19 —	—_-9MkO 00. 151942..5._— -	27.748 _	61.639	_	60943I '1650559 45.315 450508

19) ENO 'OF.	IU	BATTERY	LIFETIM)r.

i
a
i

3

_ w

--



TABLE 11-5
ASTP_(SA -2t0)  LAUNCH VEHTCLE OPER A T IONAL FLIGHT TRAJECTORY

NOMINAL
n RRuAL_FL1_4i i UAX 

VE1:TcLF ATT.ITUaE ,MLLE._ _._	_ VESICLE ATTI T UDE ht;TE RELATIVE VEOICLE AT T.ITNF.
TIME PITCH YAW ROLL PITCH YAVV ROLL PITCH Yp,ei ROLL

- i5ELd I09uZ . _.. __iDmiI.__ 10951 tOEG/S) 0EG,/SI (D€G/S) WEG) WEG) (DEG)

1a 513' 29.3_._ -n0r _	40AQ___ _ =Il00.__ ___8s `

2) 593,78 -99.767 -6,366 &293 0000 a0O4 C;,j 8.223 -t.og0 -,918 
600.ilo -?9.767 +*6c36.6 eZ93 =300 9004 •000 8.649 -!6449a -018

3) 601.38 -990747 -6&366 •29y 0000 0006 1-000 84861 -4.01 -018
6 141v9 S____ ___M1P1a032__...._-1s88.I.._ _	9494 .6-000	- '4000 •0006 coca •000 ".,ODD
Boot00 -122o2417 -10990 •477 -&06q -9366 € 002 ailfju 4000 -9000

T.s011i90 -.--.135a93 °'2.02  s0__ 40059 _000.. ,000	_,-_s0_.00._..._ -	-
1200900, -149,65'3 -109118 -6484 x-9069 .001 -0002 .000 90Dtt, 0000

5).,. I2b4.78 -15,401.35-.. -1.898 !•.433 4000 0000 0000 %93M 9000 904D
6) 1283.38 -155.430 1,881 -0675 -.069 &001 -4002 0000 4000 4'000

14C0900 -120,6125 1.707 -58084 e30D -9001 -•5091 Aiz,988 	_	_ 3 8 626 -59.1503
1600990 -60.425 1.399 '158,984 -300 -•002 -0500 jI69717 10915 -1609889
1antl,nTp ^13. 792 _tabe.- _ _-_.tno 	-- • 001 177000

- --	
n18QyQ00

2000.013 -270469 9576 -178.129 -0068 -0002 •001 177e000 4- 600 -1$00000
2200-00 -41&I3.7 0110 "17890618 -.068 -9002 •0.00 177e0Q0 -4000 -Ia0.OQ0
2400.00 -549798 -.358 -1789078 -+068 -.002 -4000 1774000 •000 1809000
2 6 Il1I.OIl 	_ -6 .8 .9 456 -9800 ^1784216 -0068 -•002 -0001 177+000 0000 -180..000
2800,00 -82.112 -19192 -178.455 -0068 -4002 -0001 177.000 9000 -IdO.000

_	
-

2993438 -95-316 _1^?0_-_-:178.76_4L.__,___•_0 e _^ ^_^.OQ1^ _.	- • 09 2- ..._ - 1 7740 0 0 . •000 __-1809000

3000.00 -97.302 -&335 178.085 -•300 •053 -•462 175.492 1+210 1769903
3Z00..00 _ -1574302_ .117 _	1.7 8 .0.71_ -•300 _	100 2 000.0 129.126 10905 178.1606
3400.00 142.698 0556 1784167 -•300 4002 0001 829772 9820 -1799935

_.	8) 3533,39 _108.8.07 4834__ 67 8 92 8 9 •000 9000 •000. 584000 -•000 1800000
4 ) 3580438 105.597 0926 178.342 -9068 .002 4001 580000 -4000 1809000

360Ilt.0R_____---.	. 1 ,0S $ 97	- 4926. 178.•_3.42_ 0000- _	-1.00 0 0000 59.340 _•001. 179.996

3800400 105.597 4926 1784342 9000 •006 9000 739005 1009 179.980
4000,00 305,597 026 1-7.8..342 0000 .000 4000 86.676 4013 1799140

4200900 1054597 0926 178.342 000 •000 •000 100.357 .012 1799441
9400-00 1054597 ,926. 178-342 0900 •000 •000 114.040 ,007 1794926

10) 4433938 105.597 .926 178.342 •000 •000 0000 116.332 •006 1799924

1) ORBIT 1N5ERX10L14. INERTIAL. ATT1-510914OLD AND LOA NPV IN PRII^iRE5 53__	 _ _ _
2) BEGIN LH2 NPV;
3) INITIATE A MANEUVER TO AL I GN AUD MAINTAIN TH E S-IVB/CSM_ALONG

THE LOCAL H ORIZONTAL , NOSE LEAGING 9 POSITION 1 DOWN;
4)__END -LOX NPV;	--	 -
5) END LH2 NPV;
6) INITIATE A MANEUVER TO ALIGN AND _MA_JNTAIN_TH E S-1V8/CSM_NOSE

THREE DEGREES ABOVE THE LOCAL HORIZONTAL, TAIL LEADING,
POSIT10N I OUoN;

7) INI T IATE A MANEUVER TO POSITION THEs S-iVB/C5M FOR SEPARATION;
81 BEGIN LH2 NPV;
9) BEGIN INERTIAL ATTITUDE HOLDI

10) END .LHZ NPV:



i
r

°

TABLE 115 6CONT1D1
_----____ASTP_(SA-210)	LAUNCH_ - VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
FLIGHT DATA ____.__,___

FLIGHT VEHJ-CL,E ATTITUDE ANGLE VEHICLE- ATTITUDE HATE RELATIVE VEHICLE ATTITUDE
TIME PITCH YAW ROLL PITCH YAW ROLL PITCH YAW ROLL
LSECi  _ l .p_EG.L__ _11:E;0.}.  IDEGT -	(DEG05)_	_ 1DE,faa'S- I IOEGr`S#_ ( DEG)	_ ¢p E6I _1BE61

11 1	_^.__ gl14Q0;2D 1n5.597 6926 178.342 .000 *000 ^011^5; w__1L6•^_. !1717.2 _ 174 °923_
g600,OO 105.597 4426 178.;+42 •000 •000 4000 127.746 •001 179,915

105, 597 . .926 -._ !78.342 •OOQ 600I0 0000 _ 1410459 -0005 179°909

5000400 1050597 4926 3780342 6000 0000 0000 155.179 '•009 179.906
_121	_   _SQ^kOt,?.SL 1^5t_ 47_._  X924	_ 178*3q2_______ •OqO 0000, °000 157.924 _-•009 179004

5200.00 iQ5•597 .926 178°342 9000 8000 0000 168.894 -1008 179.907
5.l0pf a10 nS,S97 0926 178.342 _?000 a¢£1 a17Q	-t 77.378 •+1002 _ 179990 7
5600.00 105.597 0926 178.342 x(100 0000 1000 -1639648 •009 179.40=
5$00.t,QQ_-__^______I0545`72. .9°Q 178a3zi^ °00^!_ gO(10 °000 °I414°918 .022 179.440

"" 6000.00 105.597 .926 1786342 6000 +000 6000 -136.189 0035 179°889
6ZOI1.tO0	.._	__ .___.105.95rLZ_ _._ ____2914_.. 17803'12 . 6000 •OQQ _. ° Ono, _ "1229465_ 9048 179.874

134 6293.36 105.597 1921 178.342 1000 90g0 0000 >116t0s8 0052 179.866
6' 0^_1ado laq.597 .726 178.342 ^ _ vQOQ._____.. -_s.Qgg _ _ - --1000-- 'I08.7,46.-^.. #057 179.856

64t10t00. 105.597 9926 17813-1. 6000 6000 0000 -95.032 1061 179,836
6773t36_,...	_ _ _-105v 5 9Z.._ 0234__ 178.3H2 -000 0000 0000 -83.14$ •061 1791819r
6000+00 105.547 0926 178.342 .000 .000 to" -610326 .060 179:017
70110000. 1051597 x_92.4 1.,76.342	_ 6000 6000 0t1c0 -676626 4056 179.801

L 72200.00 105.547 .926 178-342 6000 -000 6040 -536934 9050 179.790
1Q- 6 597_ ___ _-_ ._	.926 Y 1.78.# _...___._ _ .___._?Qi_..____ _. _ * S1C10 _	"6052.-. --_-__ -=4l062_y 8 _-__- .0443 179.783

7600.00 105`597 6926 178034?- ,. 60:'00 6Ono 9000 -26.569 •040 1796780
r 780514.011.	._ -	1US*Sg.I.._._ -926 178.342 6Q00 .000 •000 - 12:0896 .040 179678D

SC20400 1115.597 026 W * 342 6000 .ao0 6000 x773 ,045 1799781
^_. a2.QQt00. 105-tS97.._ _.	t926 1786342- + 0Da c In 9021 1=1.4138 • 055 1796779

8400.00 105.597 026 118.31ig •000 0#;01 6000 23.102 1068 179.774

.1	)---- - _ _ ,..	$	 13.18 9'ZA .17613g2. _ .	6 0052 °,°:z2k3 200'0 35.888 .076	.. 1746769

8650600 79.612 10232 -1780896 -e3Q0 -2601 6001 150785 -0150 -177.983
84'009.00	-._ _	19t S IZ a9-28 "'178a654 -0300 -,aryl ,ugOs -30.538 -0534 -1796385

16} $942.38 -1869se •681 "17865Z9 -6060 -0002 a00i -596400 "•000 -1800000
4Q00 . 00 °13.911$ 1681 -1786529 -000 60510 °00',1. -556461 6003 -179045

9200900 -18.488 fi6G 1 -1781529 000:! fl OGO 00elu - 9 10784 9017 -1791 480
42Me.20 f1la.988 .699_	"E78. 523_ - !^4Q ^S} 0̂ '^?aa3_. _°^2^'`Q34_-^	__ -4020 -1799977
9400000 -18* 988 0681 -178.525 0000 1Q$Q 9700 .200097 -03?. °1799469
94z00 081 •'.et9aa- °681_ °178•529 0000 9000_. 900E F19941}5 .048 -1790962

9 8 009001 °'181988 0683, -17 8 .529 0000 6000 9000 -6;'02 0062 -179061

_ _...	 Cst'$.EfABATl0ALJiLA_-FAb1EL 19-II.iSiAL
I21 CsH DOCKING;
131 BEG N_ L.HZ NPY1_

141 END LH2 NpV; 	
T	 FOR DOCKING MODULE

EXTRACTION;i
1 5 1 INI T IATE _A MANEUVER TO_POSI ION THE VLHILI-E __	 _.

_ 161 BEGININERTIAL ATTITUDE HOLDi

ORIGINAL PAGE l$
OF POOR QUALPI'Y

171 pg CKIN6 MODULE EXTRACTION;



F!.1.GliT___- VEHICLE ATTITUDE A NGLE VEHICLE ATTITUDI RATt RELATIVE jEHIC(.E ATTITUDE
TIME PITCH YAW ROLL PITCH YAW ROLL PITCH YAW ROLL

-	 18113".1. (D9G-) 1DEGL 4DE6.1_ _ (DEG/S)	_ (DEG/SS (DE6/S) (DEG) (DEG) IDEG)

!8)	 98130,3,8 -18.988 .681 -178.529 2qDa 0Ono •100_	__ _ . 5.69 5 4-067 -179.961.	
-100'.1̀ .1000 12.997 -927.2 1780467 .300 0002 --OQ G 99,972 -!45'47 171'057 5

______	. 102iiD9t10____. 7.2.997 :305 170a497 0304 aGQ2 0400 118.7114 -19308 1791102
10901000 1200549 x470 1760517 -9062 •002 0001 190.000 -0000 lao#o 00

--- _.	 113:433	a.h0	._ _._ _.	-lfllad _8 ')4T-_ X80.'1._ 17806p0-	_ °` 004_ 1:0$Z X001 lausuaQ -9000 160,000
1 p 80 ,10011 ''30106 1,068 1789098 -0042 .001 1OD I 180.000 -9[+00 1bOgOQ0
1 t00 ip..t-qJ:__, 779,369 14305 1799186 - 0p6?	_..__Gaul - - •^I12t--^_^_..L^o^O_ _ ^^^DOLr - -	1so.000_
11206000 65®631 101194 179.518 -.069 0000 °002 1804000 -0000 180.000

_.__.	._._...._	 II", aaao	__-__	1_0_895_.._	_ lag9 174.872 _	- 0 060 •000 0002 1600000 -•000 !800000

116170500 38.1611 l.li66 -1790771 -•069 -0000 •002 1809000 -0000 -180.000
118:0040.1____ 24.3438 1335.0. -179_0132_ _..._ -__	-9069__ -..of)! °QO2_. 18001100 -0MI. -180#000
12000000 10e720 19157 -1790 31 -•061 -fool 9001 1800,000 -1000 -180.000
1 2.2033<AS -2.969 ,9;<tl ^I780883 -.Olt •.001	_ Anal 180.000_ "_! 090 180.0961
12400000 -160689 9597 -17 8 9703 ••068 .$00Z 0001 -1800000 --DOE) 1800000
1 26011a 00-- -30.381_- .263	-_ _ °178 1 600 - --069 -1002_	._ _	0Q00__ 180+000 -6000 -180.000

12 8 0 0. 00 r-44.067 -9081 -178.578 -9068 -.002 -0000 -180.000 •000 -180.00.0
13-QAM

ft
 S00 -470746	_ ..... °.'114 '17 8 1631!_ -0068 -1002 - *DUO -1800000 0000 -180.000

13 2 DO• Op °714- 422 -.722 -1780775 -.068 -0	O 10 -•DOI -180.000 •000 -180.000
13400 k on -84.096 -083 '-178.979 -1068 -0001 -goal.- -18 0 +000 _ ±oq0 - 1 809000

U	 13600.00 -98.770 -10184 -179.239 -0068 -0001 -0001 -1800000 .000 -180.000
13BQO.•OD _^. 1. 2444:5. -.1s	15.- -- - 1 7 9 ` 5. 3.9._ -968	--- - -`400. ^•0_Q2 'j80.000 0000 - 1 800000
14000000 -126.122 -1.347 -1799860 -0048 -0000 -0002 -180.000 0000 -1800000
14200101 -139.a02 • 1.341 179.815 -0068 0000 -0002 -180.000 0000 180.000
14400000 -153.488 -1.239 179.505 -0068 9001 -0001 -1800000 9000 1800000

}_,Q67 --,- -- 17 9 . 228 -*068 .00I -0001_  -.1-800000 .000 180.000
1 1}8001,00 179x.12'1 -0837 1799000 -•069 1001 -•DOI 1806000 0000 1809000
1591iOs_Qo  165.'119 _ 	__.' -•561	_ 17 8 .832. -.069 0001 -9001 180.000 .000 180,000

I5200900 151.706 -.258 178.733 -•069 .002 -0000 1800000 •000 1500000
154Q0,0D 137.980 9056 178.709 -•069 •002 •000 18a.0o0 -•OOG 1.80.000
15600000 124.258 9363 178.760 -0069 .001 0000 1800000 -0000 180.000
158£10.00 110.524 .643 178.881 -0061 .001 00 01 -0000
160coloo 964786 1883 179.065 -0069 0001 00ol lb0.000 -•000 IaU•000
16209•QQ_. 830044 19067 1790300 -•069 .001 0003 180.000 -9000 180.000
16406.00 69.302 19187 179.572 -0669 0000 0001 1609000 -*ODD IdO.000

_	366OQtoo, 1,4-59561-  19236 179,864 - .069 0000 •001 1800000 - 0000 180.000

J	 16600000 '11.825 10213 -179.841 -4069 -•000 4001 180.000 -0000 -1800000 
17000z.OD_.-r_^_ 2a0Q93 2. 131 7179.5§o_._..  .-!069 -.001 '001	_ _ 1800030 -.000 -180.000

17200.y0 3A1.368 •965 -1790309 -•069 -0001 •001 1809000 -0000 -180.000
_174QQ-cm	_..-- -.	_.651_- 0756 __ -179 .10,2	_. -•069 -•001 6001. 180.000 -0009 -180.000

17600.00 -130058 0507 -1784951 -•069 -•001 0001 -180.000 -•000 -1806000

18)	INITIATE A m4 EUVFR 7O ALIGN AND MAINTAIN THE S-IV81IU ALONG
THE LOCAL HORIZONTAL, TAIL LEAQING, POSITION 1	DOWN;

w



t	 T

-._.. ^	6666	 66_66_ .__-.. _6.666._	_.	-. .. ._.	..r	 ¨! --^-^..e"....._

TABLE 11•x5 (CONTtD)
AS.7P	(SA- 2 10)	LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
RAITAL_.F_l.1Gti I __QAI.A_

FLIGHT VEHICLE ATTITUDE ANGLE VEHICLE ATTI T UDE RATE RELATIVE VEHICLE ATTITUDE

TIME PITCH YAW ROLL PITCH YAW ROLL PITCH YAW ROLL
.4-DE-61	.-. [DEG) (DEG) [D:1:G/5). (DEG/S) (DE_61S) (DEG) (DEO.) (DEG)

^17800.0{^ _. -2;676 ---^ •232 - I7Qs^62 --__ __.-.^17	̂___^sIIG^.______!II90__ -	- _18111OIIO_---__ - .t oDa.__ -.1"a.Cly.O__-.__
18000000 -40.456 -.050 -178.840 -0068 -.001 -0000 -160.000 4000 -180.000
18200 - 0.00	__ -5q^i.4b -0326 "178.886 "oObB "•001 -•000 -I8O.Goo •000 1809000
18400x00 -670832 -4577 -178e994 -x468 -0001 -•001 -180.000 •A00 '180.000
186.04A on- . -. -8195-15	_ -v741- 179-158.	_. -0068	_ -.Z)01 -8001 -1804000 *DOD -1800000

18800.00 -95.196 -4956 -1740368 -•068 -.001 -0001 -180.000 0000 -1800000
190noth -Ing,878 - 1013 - 179.6 1 0  - . 136 8

 -- _
- ,pO0 - s0	t no 18 0._00_0

1920o.00 -122.561 -10107 -1.794871 -9068 -.Goo -•001 -1800000 0000 160.000___
I9 1#OOcoA- -1360247 -1.086 179.866 	__ -0068 .000 v0001 -1&0.000 6000 18110000
19600.00 -149.437 °-10003 1796615 --068 .001 -•001 -1806000 0000 180.000

___	 19g1a41^0.0- -163.43 -0$64 1790;391 -+068 0001 -0001 -180x000 6[100 180.000

20000.00 -177.334 -.677 179.206 -6069 .001 -•001 •1600000 0000 180.000
202t1l1.1 168:956 -.454 _139AOZf1 	_._.' ._9 x:'201	___-_- ^°011_._.____18Q_-I	_	_<.	__. _ :0.00_ 1800000

20 4$00-000 1550338 x-.209 170*790 -0069 .00 1 oe 000 1800000 0000 180.000

Zo*..Qj"-O0__ 	._. 141*513 0044 178;971 •0069 •L101 9000 180.000 -•000 130.000

20806.00 127,780 0290 179011 -0069 .001 3000 180.000 -9000 1809000
21A-00,.00_ 114.041 ,519 1799108 -•069 .DO, DOGI 180.000 -0000 1609000

21200 0 00 100.297 0704 179.255 -.009 9001 •OCI 1600000 -0000 1009000
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FIGURE 1
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 2
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTCRY
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FIGURE 4
ASTP CSA-2101 LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 5
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 6
AST' CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 7
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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ASTP CSA-2101 LAUNCH VEHICLE OPERATIONAL FLIG
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FIGURE 9
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 10
ASTP CSA-_'10) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 11
ASTP CSA - 2101 LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES

it

—^-- Pitch Attitude Lommand

Pitch Attitude

Orbit Insertion

o	 too.
	 •oo.

0

N
w
w - to.
fr
co
w
0

r - so.
0z
r
o- 30•U
W0

r-

_ - w.
U

a
0- soz
w

H
- so

U
F-

a _ ,a

J<
H

-lac
W
Z

-tic

FLIGHT TIME++SECONDS

89



Ca
Ul
W p
K
C7
W
O

w
OZ -s.c

L
O
C.1

W

< -s.!

G
z

W
p -4.

H

N
t~-
<

J

FIGURE 12
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 13
ASTP (SA-2101 LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 14
ASTP CSA-2101 LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
INERTIAL PATH ANGLE VS. INERTIAL VELOCITY
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•	 ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

GROUND PROJECTION WITH TRACKING COVERAGE
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FIGURE 17
ASTP (SA-2I0) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 18
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 19
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 20
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
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FIGURE 21
ASTP (SA-210) LAUNCH VE HICLE OPERATIONAL FLIGHT TRAJECTORY
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ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
GROUND PROJECTION WITH TRACKING COVERAGE

NOMINAL ORBITAL FLIGHT PHASE

ELEVATION ANGLES ABOVE 2 DEGREES
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LONGITUDE

STATIONS

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 	10. VANGUARD SHIP (VAN) - CS, T
3. BERMUDA (BDA) - CS, T, C 7. TANANARIVE (TAN) - C
4. NEWFOUNDLAND(NFL) - CS, T 8. CANTON ISLAND (CTN) - C

NOTES: REFLECTS TOTAL STATION CAPABILITY,
CS - DENOTES UHF COMMAND SYSTEM.
T - DENOTES VHF TELEMETRY.
C - DENOTES C-BAND RA1WR.
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TABLE IA

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

(POUNDS)

SLA, (Fixed Portion) 	 2,164
Instrument Unit 	 4,099
S-IVB Stage 	 26,134

Weight at First Motion + 7,5 Hours 	 32,397

DM Extracted 	 4,492
SLA Panels Jettisoned 	 2,343
CSI • ? Separated 	 28,401
S-IVB Residuals Vented 	 1,111

*Orbital Insertion Weight 	 68,744

LOX Vented	 11
J-2 Thrust Decay and Drain Propellant 	 1.21

S-IVB 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 	 307,319

S-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
S-IB/S -IVB  Interstage 6,718
S-IB Dry Weight 84,410
S-IB Residuals and Reserves 10,200
S-IVB Detonation Package 5
S-IVB Frost Consumed 200
S-IB Frost Consumed 1,000
S-IB Seal Purge Consumed (N2) 6
S-IB Fuel Additive Consumed (Oronite) 27
S-IB Gearbox Consumption (RP-1) 699
Inboard Engine Thrust Decay Prpt, Consumed 21181
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 LH-. 3(rFPR estimate
is 1173 pounds of LOX and 688 pounds of 1,II2.
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TABLE 2A

ASTP (SA-210) LAUNCH :'EHICLE OPERA'TIONAL FLIGHT TRAJECTORY
NOMINAL

LAUNCH VEHICLE FERFOW9ANCE Cfil+kACTERISTICS

S-IB `:TAGE

Average- Longitudinal Sea Level Thrust (lbs):

11-1	Engine Turbine Total

Engine 111 208083. 706. 208789.
Engine N2 209511. 741. 210252.
Engine 413 210038. 730. 210768.
Engine 414 208622. 738. 209360.
Engine #5 209517. 715. 210232.
Engine #6#6 211256. 711. 211967.
Engine 417 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)

W	=	I Wt	@ (t = 0)	-	WT	C@ (t=136.068) 	Waux
J 

/	136.068

=	6406.53 (lb/sec) *Waux:	Frost 1200. lbs

-
Seal Purge 6. lbs

lap	=	F/W Fuel Additive 27. lbs -
TOTAL 1233. lbs

=	262.69 (sec).

S-IVB 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

Vacuum Thrust (lbs)
Flowrate (lb/sec)
Specific Impulse (sec)

232,594.
546.85
425.33

196,536.
458.81
428.36

103



TABLE 3A
ASTP (SA-210) LAUNCH VEHICLE OPE RATIONAL FLIGHT TRAJECTOR;

-	 NOMINAL_
S-IB STAGE MASS ChARACTERISTICS

FLIGHT	MASS	 - CENTE R OF GRAVITY --- 	 -- MOMENT OF INERTIA ----
TIME	 X-AXIS	Y-AXIS	Z-AXIS	X-AXIS	Y-AXIS	Z-AXIS

--	(SEC)	(K6)	 (M)	(M)	(M)	(KG-M-S2)	(KG-M-S2)	(KG-M-Sp)

59 4950, --- --- -'- -'- --" ---

2) ,00 _ 588040. 16._3998 -.0053 _ 00000 8160909 75836751. ___ 75!15	9s - _______
5.00 573697. 16.3?80 - 0053 •0000 219630. 7564557• 7644159

10.00 559243. 16.2666 -.0056 00000 203270• 7549829, 75496799
15900 544737. 16.2164 -.0058 •0003 196991. 7538439, 753P285.

__ 20,00 	_- 530193,  16, 1785 -.0058 00003 190730. 7529633, 7529475.
25.00 515622, 16.1557 -90061 •0003 184465• 7522673. 75225150
30,00_____501035, 16.1472	-.006.E	.0003	i7819yo.	7220, __ZS1b553^_____

'"' ry 35900 486433. 16.1557 -.0066 •0003 1719229 7510918. 7510756•
----4000 471823,-- ---	16.1 8 24-_ -,0069 •0003 165659• 7504382. 7504214•

45.00 457190. 16.2286 -.0069 .0003 159374. 7495244. 74-90P2•
5040 442548. _16.2967 -.0071 •0003 153081• 7482919, 7482748•
55.00 427908. 16.3893 -.0074 90003 146782. 74;,159611 7465799.
5704 - 4 9900. - -- -1It:4549 --^^-0	---- --!11003 14^132e -_^'̂ i31e'^^ --74530211a-	----
65900 398598. 16.6609 -00081 90003 !34179• 7410271. 741n0959
74590  383903, 16.8456 -.0084 •0003 127997. 7366138, 7367967.

4) 73.25 374354, 16.9865 -.0086 •0003 123825• 7334345• 7334184•
80.00 354529. 17.3333 -.0091 •0005 115578• 7245061, 72448869

- ` - 85.00 339855. 17.6453 -.0094 .0005 1091359 715A706, 715P540•

c 90.00  325275.-18.8082  .0099 •0005 1029_0._ _ __ 752881. 7Q5^718•
r

_
95900 310703. 18.4312 00104

_-_	___
•0005 96670. 6922020, 69218539

100.00 296146. 18.9241 -•0109 .0005 90435. 6761449. 6761281•
105.00 261610. 19.4972 -•0114 •0005 84267• 6565787, 65656199
110.00 267102, 20.1624 -00119 •0005 77989. 6328263, 63PA098•
115.00 252621. 20.9353 -.0127 •0005 71782. 6040926, 604n754.
120.00 238174. 21.8348 -•0135 •0005  90•635 __ 5693875, _4.- _- ___	___ 569371	_-__
125.00 2237 22.882 -

_	-_
-.0142 •0005 59415• 5274998, 52748329

5) 129.00 212276. 23.8685 -.0150 .-0005 54489. 4870363. 48701SPo
6) 133.07 200631. 25.0024 -•0160 •0007 49494. 4393418. 4393249•
7) 136.07 IQ2074. 25.9023 -.0165 •0008 45922• 4n100219 40M9P%l;o
b) 139. 47 186324. 26.6008 -.0170 •0005 43398. 3698520, 3598 50•
9) 140.57 1857509 26.6754 -.0172 !0005 _4309_4• _366_4_368,

--
-3614195•_

10) 140977 185646. 26.65 -•0^3
_

•0005 430390 3658158, 36S79Ag.
11) 14Q985_ 185631. 26.6909 -.0173 90005 43033• 3657078,_ 3656905.

1) GUIDANCE REFERENCERELEASE;

3) MACH ONE;
4) MAXIMUMDYNAMIC PRESSURE;
5) TILT ARREST;
6) LSA;	INITIATE TI ME RASE TOO;
7) IECO;
8) OECD;	INITIATE TIME BASE THREE;
9) TN ITTATE -AGE -WRNLPL

10) SEPARATION SIGNAL;
11) S-I6/S-IV6 PHYSICAL SEPARATION.

AL	 JML
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TABLE 4A

	

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

	

-	 S-IVR STAGE MASS CHARACTERISTICS

LIGHT MASS	 --- CENTE R OF GRAVITY ---
2222	

_
2222 MOMENT OF INERTIA ----

TI ME  _ _____	_._.___^S-jXIS Y-AXIS
(M)

Z-AXIS
tM)

X-AXIS
(KG-M-S2)

Y-AXIS
(KG-M-S2)

Z-AXIS
(KG-M-52)

(SEC) (KO) (M) _-
-- ---^-- - 	-	11

- -- -- --- --139653.
-- --

8.1209
---- - -
-•0180 •0015 13982.

13982!
i10A546 .
11005416jk--

1108334s
1188334.	_-__140.85

2)
-	3)

142.17
1	5.57

1396.21•
13')3`T7. 	--

8.1209
8.1236

-,018Q-
-•0183

.0015
•0015 139189 1108280, 11080689

4) 148.57 138753. 8.1303 -•0183 •0015 139169 1107877•
1107225.

1107665•
1107013.- - - 	- -- 5) 152.77 7137 83. u8.1 	14

691693
'. 0183
'.0185

•0015
.0015

13914.
13796• ^ 711055 0. 1105358•

-	 6)
160.00__--
165.17

135899.-
134613• 8.187 ••0188 •0015

•4.03.0-
13796.
1379

1104531. 11043199

7)
170-100
171.47

1335159
1330490

8.2065
802119

-10190
-00191 .0015

-- 	:-
137959

UO3429-.----_.
1102802.11030109

8) 175.0-_  _128020.___ 9e__7,322- -.0198_
-00198

.0010
•0010

13681•
13680•

765285.
764543.

765080•
764335.

-	- 180.00
190.00

126774.
124288.

7.3422
7.3692 -.0203 •0010 13679• 762968. 762762•

200.00 121796. 7.4013 -.0206 •0010
•0010

13678•
1366770

761292.
7-596115.

761483•
7'39436•

210.00 119311• 7.4361 __ -•0211
-•0216 •0010

_-
13675• 757954. 7577459

- 116825. 7.4741220.00
230.OQ_ 114333. 7.5163 -90218 •0010 13674.

13673•
756067.
754032,

755856.
754631•

- 240900 111847.
109363•

7.5622
7.6134

-.0223
-.0228

•0010
•0010 __ 13672•__ 751902. 751689•

-	--
250000
260.00 106879. 7.6667 -.0233 •0010 136710

13669..------7d0-1 --7
74-695. 7494819

7469569 
v'
-  --

270.00 _ 104388._
10180`.

7.7270 _-_
7.7904

-90238
-00244

.0010
•0010 13668.	744628. 7444139

280.00
290.00 99411. 7.8606 -.0249 •0010 13667•____

136659
741758.
739730,

7415419
73PS129

300. 00 96925.
94440.

7 .9356
8.0165

-.0256
'.0261

•0013
•0013 13664. 735492. 7352729

310.00
320.00 9195$• 8.1046 -.0269 •0013 13663• 731957,

728178,
731737•	

-_7279579_

-
330.00 894710 841993 -.0276

-•02284
- .013

X0013
1366	._
13660 -	72401 9 . 723797•

^u0.00 8^
84503.

8.3024
8.4136 '.0292 •0013 13659• 719565. 719353•

350.00
360.00 82019. 8.532; -.0299 •0013 13658.

13656•
714859.
70961P,

7146Jt•
7093029

370.00 79536.
7705;.

8.6628
8.8035

-.0309
-.0317

•0013
.0013 13655• 703988.

__
703761•

3a0.0o
390.00 74570. 8.9560 _ -.0327_  OQ15 13654. _

-	13652
697815	

---691048,
697586•
6949179

00. 0--- ^20^• 9.120 -.0340
-.0350

•OC 15
.0015

•
13650• 6PI6 " . 683446•	

-	-410.00 69597.
67107.

9.3043_
9.5016

_
"•0363 .0015 13649. 675589. 675355.

420.00
430.09 646210 `3.7184 -•03 5 - 0015 ------- 13647 • 6666459 666411•_

-	 1) S-IP/S-1V^ OHY-	SEPARATON:

2) J-2 ENGINE START COMMAND;
3) q o% J-2 THRUST LEVEL;
4) TERMINATE ULLAGE BURNT
5) JETTISON ULLAGE ROCKETS$
6) DYNAMIC PRESSURE - 1 PSFi

-	- 7) _ TES JETT SON1
7) IGM INITIATIO N; --'-



ASTP ( SA• 2101 LAUNCH V HICI:E PERA 	At FLIGHT (RAJEC,.RY
_- -	- -	NOMINAL

S-IVB STA6E MASS CHARACTERISTICS

FLIGHT MASS •-- CENTER OF GRAV ITY ••• •-•• MAw,NT OF INERTI A •••• 	
-`

TI ME - __ X•AXIS __ Y^AXIS Z-AXIS X-AXIS Y-AXIS Z-AXIS
(SEC) (KG) (M) (M) (M) (KG-M-S2) (i(G-v S2) (KG-M-52)

4 40.00 62135. 9,9555 ••0340 •0015 13646. 656e13, 656578.
450A q_Q 5950.	10.2157 •.0406 9 0017
460.00 97166. 10.5020 -•0423 00018 13642• 633892. 633655•

9) "69.00 55004. 10.7762 -90440 •0018 13641, 622296. 622055,
4 10.00 54777. 10.8058 -00441 00018 136419 621045. 620804•
480*OQ 5202, 1190957 -00459 .0018 13639• 608781. 60A541,
490.00 50604. 11.4111 -.0476 •0018 13638• 59G324. 5950820

-	50029Q- -4 ?5 __1,756L_ --*-0497 •0024- __ 1	Zfi•. - _.	0504  5AL:259.
5 10.00 46447, 12.1364 -90517 •0020 13635• 564094. 563848•

-._.---_----^__- 5 20.00.____ . 44 3 69 - 12.5573 -90540 90020 13633. 545832. 545584,
530.00 42291. 13.0241 -•0567 •00?3 13631• 525403. 52.51559

_._.- _-- 	----.- 540.00 40213. 13,54 46 -•0595 90023 136290 502523,____ 502273,
550.00 38135. 14.1286 -90626 •0023 136279 476737. 4764850
5	2 00 36057.	14.1-05-- _-- ,Df 	 . oD2S 13626, 447297 , 44	44,
5 70.00 33979. 15.5340 -00701 .0025 13624• 413512, 413257.
580.00 31902. 16.3899 -.0747 •0028 13621• 374415, 374162.

10) 583.18 31242, 16.6917 -•0763 90028 13621. 360492. 360234.
_	11) 583.38 31225• 16.6917 -.0763 0002A 13621. 360492, 360234•12) 583.98 31188. 16.6917 -.0763 90028 136219 360482, 360234.

13) 593.18 31182• _	16.6917 _.0763 90a28 360492. 360234,

r

9) EMR SHIFT TO 4,8:11
10) GUIDANCE CUTOFF SIGNAt,t
11) INITIATE TIME BASE FOUR;
12) BEGIN  LOX NPV1
13) ORBIT INSERTION.

•	{.	.
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TABLE 5A __
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

_._--_- -- 	-	_-- _-- NONINAL
S- IB STAGE AERODYNAMICCHARACTERISTICS

FLIGHT MACH CENTER OF AXIAL FORCE NORMAL FORCE

-	- -
TIME N0, PRESSURE COEFFICIENT COEFFICIENT
(SEC) W

.00 20.8240 •0000-- •0000	 _-
2) .00 -.01 2018240 •74" _,DO00_-__

5900 .04 19.0613 .7055 97756
10.00 .09 19.5750 .6544 .3549
15.00 .15 19.7823 .5966 .2437

---__ - -- 	__ 20.00 .21 19.6964 95320 02899
25.00 .28 19.8080 •14601 92299
30.00 .,35 19.9 568 .4138 ,150.0-_
35.00 .4'- 20.0623 .3790 .0933
4 0.00- __-	.54 20.0209 .3545 .0536
45.00 .65 19.7249 .3547 .	274
50.00 .77 19.1470 93549 .0246
55.00 .92 17.5310 .5514 .0102

3l 57,74 _ 	_1,00 18,570 -_- _	e644-L- - -----	.02Il-4-
65.00 1.25 22.0070 .6721 00155
70.00 1.47 21.5086 .5558 .3167

4) 73.25 1.63 23.8408 .4995 .0193
__---^- .-- _-_--. 80.00 --	2.00 28.3244 94246 90164

85.00 2.25 28.6°.43 .4011 .0264

-
90. 00 --	2,--52 2 813 701 -'375 - - -- !037	--  -	

--95.00 2.80 28.2659 .3523 .0432	 - -
1 00 •00 3.11 28.1871 .3282 00436
105.00 3.44 28.0800 •3095 60513

-	 _- 110,00 3.77 27.9250 .2784 •0793	 -_--_----_--_
11 5 .00 4.13 27.7936 .1992 91102
:20000 _	4.50 2 7 .6840 . 0 860_ ___.1gA2
125.00 4.91 27,2764 -.0433 .2144

5) 12 9 .00__ __- 5.26 26.P647 -.1567 .2696
6) 13 3 .07 5.72 29.9026 -.3462 .2035	 -- --- ---
7) 136.07 6.13 34.7752 -.6104 01350
8) 139.47 6.42 35.0721 -.8022 .0749
9)_140,57 _	6.46_ 3 5 ,109 1  .0661_

10) 140.77 6.46 35.1109 -•8276 •0658
L ) __L y0 , 8S _	6,y6 35 1113 -.8287- 90658

1) GUIDA NCE REFERENCE RELEASE;
_ 2)-FIRST_MOTIONJ-_

3) MACH ONE;
4) MAXIMUM DYNAMIC PRESSURE;
5) TILT ARREST$
6) LSA) INITIATE TjW_BASE TM01 ------ --_____
7) IEC01
8) OECOi INITIATE TIME BASE_ THREE$
9) I NITIATE ULLAGE BURN$

10) SEPARATION SIGNAI L,1____ -
11) S-IB/S-IVB PHYSICAL.SEPARATInN.

w



TABLE 6A
ASTP	(SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECIGRY

NOMINAL
S-16 STAGE 1-ROPULSION CHARACTERISTICS

- --- -- ^L-I^ ALTITUDE LONG. - - - - - - - - - - - ENGINE THRUS' MAGN_TUDE_ - - - - - - - 	- - - -
TIME ACCEL ENGINE 1 ENGINE 2 ENGINE 3 ENGINE 4 ENGINE 5 ENGINE 6 ENGINE 7 ENGIF'E A

(SEC) (KM) (m/52) (N) (N) (N) (N) (Ni (N) (N) (N)

1)	-17.20
2)	.00
-

109
.09

1000
12.354 -

04
90 265.

0.
907841,

0.
91p545._

00
039_36._

0.

- 
903'32	_
9258 p̂ .

C.

933541•
Q1- X573:__9 0)6776:_ -

06

928625•

0.
906pQ e s ._
9?7 3A.5.00 •13 12 . 3 '23144. 929661. 932287. X25728.

10000 .24 13.3 7 0 929408, 935905. 938510. 931975. 9320769 939822• 934881, 934205.
15.00 044 13. 78 3 9352829 941781. 9443529 937863• 937961, 945717, 940758. 940086.

20.00 ,75 14.213 941364, 947855, 9504119 943944, _944037, -- . 951799• 946829• 946159.

25.00 1.16 14.669 947635. 954120, 956664, 950216• 950315, 958!10• 9IS31010 952462.	 --

30.00 _•70 15,1553_ 954582. 9610620 9635980 957163_ 957268. _965035, 9600490 _95.9361.___-__
35.00 2936 159671 62129, 968606. 971136• 964712• 964821, 972589• 967600• 966931•
40.00 3.17 16.226 970487• 976932, 979485, 973043, 973154, 960925• 975931. 975261.

45.00 4.14 16. 801 979557, 986028• 980545. 982141. 982288, 990059. 985061+ 9843920
50.00 5.26 17. 4 08 988683• 995154. 997667, 991269•._ 9 9 1358, 999130• 994131•__ 993461•

55.00 6.56 17,E 9964959 100296 9 , 1005486 . 9990850 999295, _;070000 10020709 10013ZL:
3)	57.74 7.34 17.617 1000069. 100647 2 . 1000679 10 2589 1002730. 101047 9 0	10055568 10048144

65.00 9965 18. 	13 1011198• 101761 • 1020198• 1015	5• 101894'. 10216. 1016718. 1016032•

70.00 11944 19.729 1018606. 1025161. 102 76 0 7• 1021270• L021420, 1429176, 1024195. 1023507•
4)	73925 12.70 20.476 10226 9 7. 1029116• 1031697. 10252359 1025401, 103 3 1 39• 10281759 1027470•

80.00 15.58 22.125 1029745. 1036103• 1038747. 1032221, 10323 75 , 1040061. 10351 4 90 1034393•.

0	 85.00 17.93 23.428 1033465, 1039953. 10424704 1036068. 10 36 22 4 . 10 4 390 9 . 103 9 00 • 103P241.

°D	 90,00 20.48 24. 8 04
-

103_6008 .  10424
.	

_
1043465

96. 1945002.___ 108610. 1.n3A769,1Og65^5.1Il41`^4.! __ -104d_847,
1041938.	 .-95.00 23.24 - ^326.2 10369 7 1 . 1045994. 1039576. 1039735, 1047604. 104?_512•

100.00 26921 27. 7 23_ 1036901. 1043529. 1045925. 1039637•_ 1039794, 10474029_ 10 4 25 7 39 1041740•
105.00 29040 29.2 8 1 1035739. 1042371. 1044774. 1038477. 1038632, 10462309 10414139 1040572.

110.00 32.81 30.969 1034227. 10407449 10432829 1036847, 1036869, 1044714, 1039655. 10390609	 i

115.00 -- 36.44 32.830 1032372,
_

1038894. 1041 4 419 1034 99 5. 1035141, 10 4 2721. 10379280 1037072,
120.00 40_•30 34.848 1029778.-- 1036312. 1038869.-- _1032409•_ 1432421 _ 10 4 02 44 *_ 1035215. 1034601•

--	- T25.00 44.37 37.0 4 4 1026422. 103349€ . 1035 38. 10291 5. 102906 103674 . 1031863. 103 !12•1
5) 129,OQ 47.78 38. 97 3_ . 10235 7 6. 1030006. 1032 7 14. 10260 9 4. 1026219. 1033888. 1029021• 1p2A258.

102390996^ 133.07 51. 4 0 4 1.100 101922 9. 1025808• 102 8 3 9 8 . 1021890• 1021771. 1029533. 1024579.

7)	136.07 54.16 42.759 1014103, 1020636• 1023245. 1016740. 1016730. 1024372. 1019512• 101096.

8)	139.47 57.36 15.547 713304. 7177619 719325. 715049, 0. Of no 00

9)	140.5758.39 .973 390729 393389 _94_52._ - _ - 39I s l e 0. 00 040 00

10)	140. 7 7 58.58 190% 32084. 32304. 32396. 32114. 0. 00 fl. 00

11) 14005 58.65 •983 296000 29801. 29888. 296819 _0. 00 00 00

1) GUIOANCE REFERENCE RELEASE;
-- ?_FIRST MOTION;_ -_

3) MACH or:E i	
- -	- -	-	 ---	--	 ----	-- --

4) MAxIMUM DYNAMIC PRESSURE;
5) T ILT ARREST;
6) LSAT INI T IA T E TIME BASE Twos
7) IECO;
8) OECD; INITIATE TIME BASE THREE;
qj - TNITIATE UILAGE BURN;

10) SEPARATION SIGNAL;
11) S-I6/S-IVB PHYSICAI_SEPARATION.
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TABLE 7A
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL F LIGHT TRAJECTOPI

N0,411AL
S-IVB FTAGC P^OPULSION GNAFACTEKISTICS

- FLIGHT ALTITUDE LONGITUDINAL THRUST KAGNITUUE APS
TIML ACCELLKATIO, J-2 ENGINE IMPULSE
(SEC) (KM) (M/SC) (N) (N-SEC)

1) 140.85 58.65 .263 0. .000
e) 142.17 59.87 .266 00  .000
3) 145.51 62.95 5.259 730014. .000
4) 148.57 65.60 6.722 934345. 67.366
5) 152.77 69.22 7.428 1024475. 201.682

160.UO 75.22 7.609 1034592. 268.713
61 165.17 79.34 7.669 1032592. 336.541

---- 	----	- L7Q00 -83AOZ--- -104917. 336.54-t-
7) 171.47 84.18 7.782 1035492. 336.541
d) 175900 - _ 86.80 8.094 1036335. 404.383

180.00 90.40 8.182 1037282. 474 .210
190.UU 97.20 b."41 1036754. 474.210
200.uU 103.81 8.498 1U35U66. 542.412
21U.uu 109.95_ 69670	_ 1034; 98. _	09.47-5
220.QU II597q 69880 1037443. 6090475
230.00 121.17 9.(,,57 1035:46. 600.475
240.00 126.25 9.256 1035230. 677.467
250.00  130.98 9.463 1U34R81. 677.467
260900 135.38 99709 lU37645. 677.467
270.00 139.45 9.y49 1038526. 744.597
260.u0 143.19 100168 1U36118. 744.597
290900 146.61 10.422 1u36101. 744.597

C ^y 300.uu 149.72 10.690 1036088. 811.755
o ^i 310.U0 152.53 10.670 1036058. 8110755

ŷ 320.UG 155.05_ 11.267 1U36U20. 811.755
330.00- _	157.28-

Y
11.579 1035957. 879.066

340.00 159.23 11.909 1U35b93. 679.066

-
350.00 --- 160.92 12.258 1035624. 879.066
360.00 '- 	162.35 12.628 1u35750. 946.233
370. u0 If-3 .53 13. okl 1035#,33. 946.23'
300.uu 164.48 1304J9 1u35502. 946.233
390.00 _ 165.2013.085  1035393. 1013.4_7
400000 165.72 14.361 1035288. 1013.447
410.u0 166.05 149932 1039200. 1013.447
4209U0 166.20 15.449 1036712. 1060.226
43 1 .u0 1cn.Ir lo.-42 103bc.41. 1u80.22F

1) S-I9/S-IV9 P. J YSTCAL SEPtRATION;
2) J-2 LNGI:4E START COMMAND=
3) 90% fHRUST LEVEL$
4) TERN114ATE ULLAGF BURN;
5) JETTISON ULLAGE ROCKETS;
o) DY rdAr.IC NRESSU9F = 1 PSF;
7) LES OLTTISON;
(j) IG'; IwITIATIUN;



TABLE 7A
ASTP (SA-210) LAU14CH VEHICLE OPERATIONAL FLIGHT TRAJFCTOPY

NO,P INAL
S- • IVH STAGc PPOPULSION CHARACTERISTICS

a

0

FLIGHT ALTITUDE LONGITUDINAL THRUST MAGNITUDE
_	

APS
TIAL ACCELEi ATIOt, J-2 ENGINE IMPULSF
(SEC) (KM) (m/5;:) (r.) (N-SEC)

440.u0 16b.03 lb.c,d2 1U36573. 1080.226
450.00 165.75 17.361 10351,95. 1147.43()
460.U( 165.37 18.114 1035502. 1147.430

9) 469.OU 164.97 159979 878924. 1147.430
470.UO 164.92 16.6,54 676292. 1147.430
480._00 164.37 1b.605 874810. 1214.769
490.00 163.74 17.277 874311. 1214.769

_ 500.00  163.03_ 18.019__ 074399. 1214,769
510.00 1&.2.29 18.,-25 874388. 1262.677
520.00 1&1.52 19.706 874346. 1282.677
530.uU 160.78 20.673 674300. 1282.677
540.00 160.08 21.739 o74175. 13414.925
550.00 159.46 22.917 b77955. 1	49.525

_ 5b0. UU _ _._ _	15n.98_ 24._4230_ _ 673(,73. _1349.525
570.UO 158.66 25.698 873 14. 1(22.102
560.UO 158.54 27.,;!:)i 872571. 1490.613

.u) 553.16 1,8.57 27*92U 67229?. 1490.bl3
11) 503.36 158.57 19.555 610616. 1490.613
12) 583.98 158.58 9792 24715. 1490.617
16) 593.18 159.72 -.UUU U. 1490.613

9) EK? SHIFT TO 4.S:1;
1U) GUIDANCE CUTOFF SIGNAL;
11) INITIATE TIME Bo..SE FOUP;
12) BEGIN LOX NPR/)
13) ORBIT INSERTION.

6-
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ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
VEHICLE PR.orns

—
n
-	 ---- STA. 2692.551

STA 2681 M6

26.000 DIA.

LES FLIGHT SEPARATION
STA. 2281.486

ORIGIN
5TA.2196.659

154.000 DIA	 STA.2189.359
,.^	 STA. 2034.659

L_^

-	 STA. 1696 659

STA. 1662.659

260.000 CIA.

-^•^	 SECOND FLIGHT STAGE,
FLIGHT SEPARATION
STA .1186.904'•......!	 GIMBAL

f	 STA. 1086.157

STA. 962.304
4.:1

-2 III
257000 01A.

i	 --

A-A

	

0 ,1]	 4ii€ bAL
A	 ...	---- STA. 100.000 A

=_.... STA. -1.0
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FIGURE 2A
ASTP (SA-2!0) !HUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IB STAGE THRUST HISTORY

8. sox 10'06

6.00x1o*0s

T. sox 10*O6

7.Oox10*O6

Z S.soxto`as
•
•
W
0

F6.00xtO*of

Z
(7

S. SOxt0^at
H

d'
S. OOx10*Of

¨. soxi0'Oi

4.00%10* al

!.Sox1o.0,

7.00X10*0

r t_ I Uri I I l "c_ — JG I u"ij z)
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FIGURE 3A
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
H-1 ENGINE THRUST DECAY

1.1ox1o'oe

Typical

I
Engine

L Typical
—	Outboard

Engine

OEICO

1

SeparationIE

l

CO

1 -T::^^

I.o0X10'of

s.o0xto'O!

e.00xsU"W
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w
0
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^ s.00xlo'O

N
= 4,00X10'0
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113



600000,

700000,

600000

146.0	 447,0
0

141 .0

100000

200000

300000

J-2 Ignition Command at	142,17

J-2 90% Thrust

Z
r

W
O

500000

Z
C7

f
400000

N

S

14j.0	 144.0	 145.0

FLIGHT TIME**SECONDS

FIGURE 4A
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
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FIGURE 5A
ASTP CSA -210) LUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
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FIGURE 7A
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

.	 NOMINAL
JULY MEAN WIND PROFILES. INERTIAL PITCH AND YAW PLANE
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0L
-eo.	 so.	 -so.	 - zo.

WIND MAGNITUDE+4M/SEC

Note: Positive wind magnitudes denote tailwind/left crosswind.
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TABLE 1 B

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTOA
S-1B STAGE STEERING PROGRAM

Roll (XX), Pitch (Xy) ar,9 Yaw (X Z ) Attitude Programs

For the time segment Time Base 1 Time (T) .<- 9.8 sec.:

XX -	•.44.841 	 deg.; and

Xy = XZ = 0. 	 deg.

For the time segment 9.8 < T -!S-46.8 sec.:

XX -  X Z -	0. deg.; and

Xy	-	AO+AIT+A2T 2 +A3T3 deg.; where
AO = -.417928 x lo o deg.
Al =	.191600 x 10 0 deg./sec.
A2 = -.166429 x 10 -1 deg./sec.2
A3 =	.115531 x 10- 3 deg./sec.3

For the time segment 46.8 < T <.87.8 sec.:

XX	=	X Z =	0. dcg. ; and

Xy	=	BO+B1T-;-B2T 2 +B3T 3 deg.; where
BO = -.834601 x 10 0 deg.

B1 = .174800 x 10 0 deg./sec.
B2 = -.142616 x 10- 1 deg./sec.2
B3 = .765357 x 10- 4 deg./sec.3

For the time segment 87.8 < T- < 128.8 sec.:

X X = XZ

Xy = CO

CO

C1

C2
C3

= 0.

+C1T+UT2+M3
= .744985 x 101

= -.684825 x 100
= .153426 x 10-2
= -.406969 x 10-5

deg.; and

deg.; where
deg.

deg, ' aec.
deg./sec.2
deg./sec.3

For the time segment T > 128.8 sec.:

XX = XZ = 0. 	 deg.; and
Xy =	-63.999
	

deg.
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TABLE i B

IiSTr	( SP-210)	LAUNCH VEt(T CLE OeL1, A 1 I0MAL FLIGHT TRAJFCTukY
5-I3 STAGE l'ITCrr ATTITULF I.OWAANU HISTOkY

TIME l ASE 1	NI lLH	AI T ITv[ € E Tiw.E	r ASE 1	PIlLH ATTITuCE
TIbL	(T) Culv,MAkij	(Xy) T INIL	(T) CUNXANUu	(Xy)

(SLC) (CAE k,) (SLC) (Gk,)

.0 .00 71.8 -37.52
:.b .A 7y 08 -3b.81

11.b -.28 61.8 -40.07
1:..8 -.64 6-08 -41.30
1; .8 -1009 8:.08 -42.48
1108 -1.63 11108 -4j.60
15014 -x.25 fib-08 -44.62
21.13 -2.95 91.8 -45.64
208 -3.73 908 -4b.65
2t^ 08 -4.57 9:..8 -47.65
2 i. A -;,.47 9-1014 -46.66
2'>- , 8 -u.43 9`, 019 -' € 9.66
31.8 -7.44 1O.L. 8 -50.66
3:,.8 -L.49 1G...8 -51.66
35.8 -9059 1C:. 08 -52.65
37.8 -16.72 10i.13 -53.64
3 1, 1 08 -11.87 101;68 -54.63
4108 -1005 111.8 -55.62
4,).8 -14.25 11;08 -56.61
46.8 -15.45 11:..8 -57.60
4198 -1t:.71 11718 -513.58

41.8 -1h.05 11;08 -59.57
5198 -15.41 12168 -60.55
5:.01+ -2U979 121, 08 -61.54
5i_O 0 P -2c 019 12:d 0 8 -62.52
57.b -23.60 12'198 -63.51
5508 -25'.n1 12t.8 -64.00
6108 -26944
6.:.19 -2708b
6J.& -29.28
67.8 _ -30969
6`>.8 -3e-.U9
71.6 -3.48
73.8 -34.05
75.8 -3r,.19 IGM Initiation	-64.00
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TABLE 3B

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

EDD INITIAL
FUI:CrION SY^IBOL VALUE MNITS DESCRIPTION

Prvflight Prepare to App 467,766 deg Coefficients of the variable azimuth
Launch (1 1TL) Special polynominal,
Data A01 -19.43775 ---

A10 -1.1165417 ---

A11
0.0934375 deg-1

Boost Initialization AZL 90.00 deg Position I Azimuth.

CL 9.791555 m/sect Cravitational acceleration vector at the
N launch site,

` R 637340204 m Geocentric radius to the center of the
IU on the launch pad, used to calculate
initial conditions.

XLS 6373377.1 m Initial component of RL along X S axis.

First Stage B11 0.0 --- Coefficients used to calculate the attitude_
Guidance -^

freeze interval for an S-IB engine failure
during the first failure period.

B12 1500 sec

B21 -0.375 --- Coefficients used to calculate the attitude
freeze interval for an S-IB engine failure

B22 15.0 sec during the second failure period.

Carl 20.0 sec Constant time decrement of T ar 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.



EDD INITIAL
SYMBOL WILUE L.; ITS DESCRIPTION

T fl 3.0 sec Ti:-.e Base 1 time to initiate second
engine failure period.

Tf2 39,8 sec Time Base 1 time to initiate third
engine failure period.

T ar 128.8 scc Nominal Time Base 1 time of attitude arrest.

Tfar 140.0 sec Time Base 1 time to end tilt arrest time
decrement (Carl) in the event of an S-1B
engine failure.

T;:EFRZ 0.0 sec Time Base 1 ti,;.e to end attitude freeze
(Recalculated upon -2ngine failure).

TSO 9.8 sec E.acl<up Ti.^:e Base 1 time to start Ditch,
yaw and roll programs.

TT2 30,0 sec Earliest chi freeze initiation in the
event of an-IB engine failure.

Fi:O 12.8 :::/sec2 Initial (F/PI) for S -iii burn.

FM2 23.1 r.,/sec2 Constant (F/M) between IECO and T3
initiation.

FM4 5.26 m,/sec"' Initial (F/M) 	for S-IVB burn.

(n/F) 0 0.190 sec2/m M/F at S-IVB 90% thrust used to initialize
the S -IVB smoothing filter.

FTT,;CI'ION

N
W

Boost Navigation

TABLE 3B (CONT'D)

ASTP (SA .-210) LAUNCH VEHICLE OPMMONAL FLIGHT TRAJECTORY
GUIDANCE PRESETTINGS
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TABLE 3B (CONT'D) 	 -^

i
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY 	 i

GUIDANCE PRESETTINGS

F L:: CT IO N

rN

Boost lal

EDD INITIAL
SYMBO. VALUE UNITS DESCRIPTION

11FK1 0.32157638 ---	i

MFK2 - 0.2687668 --- (P-1/F)S filter coefficients for S-IVB
stage.

r>FK3 0.0 ---

r;F' K4 0.0 - - -

MF15 1.6504718 ---

MFK6 -0.70328021 --- (M/F)S filter coefficients for S-IVB
stage. 	(Smoothed values)

MFK7 0.0 ---

MFK8 0.0 ---

GT -9.350 m/sec2 Terminal gravitational acceleration vector.

11 GR 128020.14 kg Estimated vehicle mass at IG' • 1 initiation.

21 2G 248.3540 kg/sec Average first ICM stage flowrate.

N 208.1099 kg/sec Average third IGM stage flowrate.

PC11R 35.0 sec Duration of artificial 	7' 3 mode.

ROV 1.0 --- Mission dependent constant multiplier for
terminal range angle equation.

SMCG 0.03 rad/sec Steering misalignment control gain.



EDD INITIAL
SYMBOL VALUE UNITS DESCRIilION

SQ1 5833.5262 m/sec First guess at square root of

(,6 ; 2 	+	6ZV2 )	for S-IVB burn.

SQ2 0.99997288 --- First guess at square root of
(1	-	(F,SY)2).

T10 294.0 sec Nominal first IGM stage burn time.

T li 294,0 sec First stage IGM time-to-go.

Ta i 114.18 sec Third stage IGM time-to-go.

T3IC',i
35.0 sec Time Base 3 time to initiate IGM.

THSL 5,0 sec T3i value to freeze IGM commands.

TS*1C 60.53 sec Time Base 3 time to initiate thrust
misalignment correction.

VeXl :189.2826 m/sec Average first IGM stage exhaust velocity.

Vex3 4200.7949 m/sec Average third IGM stage exhaust velocity.

VGRD 150.0 m/sec Minimum velocity-to-go for high speed
loop initiation.

Y,V-'LLM 45.0 deg Yaw command limit.

FL" ;CTION

N

TABLE 3B (CONT'D)

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



XVgT -9.350 M/sec2
,. Terminal gravitation vector components,
YVgT 0.0 m/sec2 IGIi coordinate system.
i .
ZVgT 0.0 m/sec2

^V b 6.7118 m/sec J-2 thrust decay velocity bias.

E 2 25.0 sec T3i value to initiate IC —	-^iV guidance.

T? 264.30 sec Initial mass to mass flow-rate for third
IG"i stage.

T10 517.03 sec Initial ratio of first IGM stage mass to
mass flowrate, used in artificial 73
calculations.

Az 45.158 deg Platform azimuth.

i 51.780 deg Required inclination of parking orbit.

RT 6528178. m Terminal radius required.

VT 7818.46 m/sec Terminal velocity required.

TGRRO 71382.8 sec Nominal value of TGRR (GiiT) .

TLkC 71909.0 sec Liftoff time of launch window closing
(aiT) .

r
N

Target Load Data

TABLE 3B (CONT' D)

F UN CT ION

ASTP (SA-210) T AtR:,CH VEHICLE OPE%NTIONAL FLIG?IT TIU',JECTORY
GUIDANCE PRESE1iINGS

EDD	 MITIAL
SrMBOL	VALUE	 UNITS	 DESCRIPTION



TABLE 3B (CONV D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TR:'UECTORY
GUIDANCE PRESETTINGS

F UNCT ION

rNv

EDD INITIAL
SYMBOL VALUE UNITS DESCRIPTION

0'r deg Terminal flight path angle required.

X0 156.887 deg Required terminal descending node
argument.

-0.004098 deg/sec Time rate of change of descending node
argument.

DOTE: The following tar-et load data changes are required for launch window
opening ( 1-140) and launch window closing (LWC) trajectories.

LWO LWC

AZ 48.463 37.400	deg

X0 157.775 154.802	deg

Acceleroieter Pro- 	 BIAS1 0.0 m/sec
cessing

BIAS2 0.0 m/sec

Velocity bias used in ( F /M) c calcula-
tions during the RML in which liftoff
occurs.

Velocity bias used in (F/M) c calcula-
tions Juring the MIL in which S-IB IECO
occurs.



TABLE 3B (CONT' D)

FUNCTION

N
00

ASTP (SA-210) LAUNCII VEHICLE OPMNTIONAL FLIGHT TRAJECTORY
GUIDANCE PRES M INGS

EDD	 INITL%L
SYMBOL	 VALUE	 UNITS	 DESCRIPTION	 —

BIAS3	 0.0	 m/sec	 Velocity bias used in (F/AI) c calcula-
tions during the BML in which S-IB OECO
occurs.

BIAS4 0.0 m/sec Velocity bias used in ( F /M) c calcula-
tions daring the E`3, in which 90ia J-2
thrust is achieved (i.e., at T3+T3FMC).

BIAS5	 1.06	 m/sec	 Velocity bias used in (F/M)c calcula-
tions during the BAIL in which S-IVB EMRC
occurs. 	 4

BIAS6	 0.0	 m/sec	 Velocity bias used in (F/M) c calcula-
tions during the MI. in which S-IVB cutoff
occurs.

SIBEOB	 0.875	 ---	 Engine out bias used to modify the backup
force and mass flow rate presettings during
Tire Base 1.

FO	5764191.7	n	 Backup force for computing (F/M)c at
first motion.

Fl	7409196.6	n	 Backup force for computing (F/M) c between
first motion and IECO,

r 21	 271422.55	n	 Backup force for computing (F/M)c between
OECO & 90Z J-2 thrust.

F2	 1025021.5	n	 Backup force for computing (F/11) c between
J-2 90% thrust and DIRC.

F3	848824.71	n	 Backup force for computing (2/M) c between	I
E"iRC and GCS.



TABLE 3B (CONT'D)

ASTP (SA-210) L M4CH VEHICLE OPERATIONAL FLIGHT TR%JECTORY
GUIDANCE PRLSETTINGS

EDD	 INITIAL
FUNCTION SYMBOL VALUE— UNITS DESCRIPTION

MO 588672.08 kg Vehicle mass at first motion used for
computing (F/M), in the first portion
of the PML in which liftoff occurs.

MO 0.0 kg/sec Backup mass flowrate for computing (F/1.1)
at first motion.

P1 1 588672.08 kg Vehicle mass at first motion.

Ml 3123,7173 kg/sec Backup mass flowrate for computing (F/M)
between first motion and IECO.

112 135149,48 kg Vehicle mass at 90%' S-IVB stage thrust
less mass to be jettisoned.

N
M2 250.28976 kg/sec Backup mass flowrate for computing

(F/M) c between J -2 90% thrust and E1RC.

M3 201.78261 kg/sec Backup mass flowrate for computing (F/M)
between E1RC and GCS.

PF 1.0

PFO 1.0 --- Performance factor initialization used
for (F/M)c backup computations.

PF 1 1.0

Variable Data Tape	*ByO -0.040
Data

BYO 0.000 T, /sec2 Constant acceleration bias terms for
X, Y, 	and Z axes. 

;ti-; B ZO -0.132
l

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

- -3



TABLE 3B (CONT'D)

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY1
GUIDANCE PRESETTINGS

EDD INITIAL

FUNCTION	 SYMBOL VALUE	 UNITS DESCRIPTION

Cal 0.99999584

Ca2 0.99999426
X-components of thrust misalignment

Ca 0.99999220 vectors used in (F/M) c calculations.

Ca4 0.99999008 I -
Pbx 0.0

Performance factor biases along X B , YB$
Pby 0.0 --- and Z B axes for backup acceleration

calculations.

Pbz 0.0

SceC/31 -0.00288053 
0

C	2 0 003	344 Y-components of thrust misalignment
vector used in (F/M)c calculations.

SnC/33	 -0.00394660

S(&04	 -0.00445155

SnS,31	 0.00013555

ScYS j32	 0.00015395
Z-components of thrust misalignment

SaS/33	 0.00015115	 vector used in (F/M) c calculations.

SaSP4	 0.00017381



TABLE 3B ( CONY' D)

FP..:CTION

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

EDA	 OTITIAL
Sl^•iBOL	 VALUE	 UNITS	 DESCRIPTION

TTItA1	 35.53

TTx ',12	 140.532

TT' iA3	
250. 53'

T1: in4	
360-532

w

Time Base 3 times to begin using
sec	 thrust misalignment angles (vectors) in

backup accelerometer calculations.
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TA BLE 1C
-	

-	ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT T BAvcC CRY
NOMINAL

S-IC STAGE FLIGHT DATA

FLIG HT	MASS	 THRU T	 DRAG	LONGITUDINAL	DYNAMIC	A•h.I• 	rtMAC14	PITCH AtivLE

TIME	 (TOTAL-)	 ACCELERATION	PRESSURE._	 NO•	OF ATTACK

(SEC)	(LB)	 (LB)	 (LB)	(FT/SEC2)	(LB/FT2) (LB-FT/F T 2- RAD )	 (OER)

1 )	-1 7. 20
2)	.00

1311641.
1296407.

0.
-16-3947^

0.
-	.h-

.000 0. 0. .00 .000

5.00 1264785, 1669891. 756. 42.529 3. 102. .04 6.lAF
3, .3ps- 04Q0_ 1232920• 1681229. 2919. 43.865

45.219
12.
30.

1941.
112039

•0:
015 .270

15.00
209 -00	--

12009409
11688759

1691932.
1703059.

6599.
11577. 46.630 59. 40345. .21 -2.729

-	25.00 11367529 1714637, 16756, 48.125 99. ?10747. .28

30.OIl 1104 92.- t72M7._--- -ZZ415,, -__ q%Z14--	- _
35.00 1072401.

_-
1741646. 29832. 51.414 218. 517283. 944 -0874

1D 40.00 1040191• 1757194. 37666. 53.236 295. 960295. .54 -.5ni
-.15545.00 1007930. 1774101. 48588. 55.122

s7.113
380.
471.

1(59411.
2704206.

065
.77 .05550.00

55.pp
975651.
943376.

1791017.
1805710.

602110
111016. 57.82 8 559. 4188236. .Se .056	 1

57 .74
65.00

.--_925721.
8787589

181232.4-,-- --
18331619

15012.1.---
165822.

--57A198
61.065

60fl.
685.

52inn69.
8664173. 1025

t,nn	___---
.018

70900 8463611- 1847076, 144730, -__ 6 4. 72 6 723. 11712054. 1.4% .0n6

4)	73.25 6253100 1854542, 131580. 67.177 731. 13989148. 1.(..: .03n

80.00 781602. 1867572, 104265. 72.588 682. 14276773. 2.00 -.170
-	6

85.00 749252. 1874693,
1879478s

84779.
_6,g70µ•

76.863
 Il1.378

587,
µ83t

2'333436.
7190121,_ _-

2.25
,_ 2.-52	

-

.17

- - 
-09_7	

-!9000
i	95

_
. 00

717109•	-
684983, 1881398, 490809 86.066 3869

_
30738118. 2.40 -029

100.00 652890, 1881416. 357460 90.954 302. 33°021579
36644503•

3.11
3.44

-.08;
-.23

10 5. 00
11 0. 00

620845,
588859,

1879376.
1876524,

25626,
16980.

96.068
101.605

229.
169. 3893A729. 3.77 -.717

115,00 5569349
5_25084 ,

1873204. 8835.
._.2811x---

107.710
.1L1!330 - --

1229
9¢.

4080P566.
-424176e- -3µ

4.13

- A,50

-10154
-1Lµ2 --- -1,2 0 -00

12 5. 00	- 493317.
-

1862519. -740• 121.534
- 60. 43484432. 4091 -2.30

-2.A37
5)	12 9. 00 467987. 1857286. -2325. 127.864 45,

34.
44238961.
44863811.

5926
5.72 -202R

6)	13 3. 07
7) 13 6. 07

442315.
423450.

1849482.
1840231.

-4174.
-6061.

134.842
14(`.285 28. 45946403. 6.1-1 -1.167

..a en 0.5SC7AA9- AALP -.292

	

d i 13 `1. 47	41U/ /J.	 ca^7•€ •0.	 -;) u 
9) 190.57	___ 4095091 	35372.	-52679	3.193 --- -- 18. _ - 45683041_6.46

10) 140.77	409279.	37844.	-5162.	3.381	 17.	45694205.	6.46

11) 140.85	409246.	35901.	-51219.	3.226	 17.	45704096.	6.46

1) GUIDANCE REF ERENCE RELEASE'
2) PTRST k!OTION;
J l n ALh ONL i
4) MAXIMUM DYNAMI C PRESSURE;
5) TIL T ARREST'
6) LSAT INITIA T E TI v E BASE T,.,Ol
7) IECOi
8) DECO ; I N ITI ATE TIME BASE THREES

- _ -- 91-- IN IT IATE ULLAG BURN;
10) SEPARATION SIGNAL'_

	
-	__

11) S-IH/S-I V B PHYSICAL SEPARATION.



TABLE 1C (CONT90)
'	 ASTP (SA -210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IB STAGE FLIGHT DATA

FLIGHT	 ----- S PACE F IXED ----- 	 - SPACE F IX ED POSITION AND VELOCITY VEC TOR COMPONENTS
TI ME	RADIUS 	PATH ANGLE.	X	 Y	 2	 DX	_ -DY	 D2
(S EC )	(FT)	(FT/S)	(DE6j	 (FT)	(FT)	(FT)	(FT/S)	(FT/S)	(FT/S)

1) -17. 2 0 20910035• 1340.44 90.000 20909952. 41798. -41568. .00 945022 950.44
2) •00 209100359 1340.44 90.000 2090 9939. 58050•  -25 21 5. -1. 48 94 4_.65

5o00 209101y0- 1341906-------9-1,954  20910046• 62773. -20459. 45.97 Q44.23 951.19
10 .0 0 20910525• 1343.68 85.593__ __20910 4 10•_ 67492• -15703. 1.00991	_ 94 3.66--_ __451.21
15. 0 0 20911193. _ 1349.84 82.965 20911066. 72209• -10947• 162.56 943.21 1:1.84
20.00 20912189. 1363.54 80.100_ 209120479_ 76926•- -6178. 231,06 956.98
25. 0 0 20913547. 1387911 77.061 209133889 816429 -1364. 306.51 942.92 971.07

_ 30 . 0 0_ 20 9 15302
20 9 17 4 99:

1422.53
14 2.32

73-958
-•04^5

_209151
20917290.

 _66 354.
91063.

___ 3538.
8579.

389.04
478.59

942.0 0-_-
941.43

992 .40
1025.8635. 0 0

40. 0 0 20920145. 1538.15 67.842 20919922. 95769. 138189 575.11 941.11 1072.12
45. 0 0 20923302. 1621012 65.054 20923052. 1004740 19324. 678.16 940092 1132060
50 .0 0 20926993. 1722.10 62.565 20926714. 105178. 25170. 787.26 940074 1208.65
55.00 20931242. 1840.62 60.529 20930930. 1098810 31441. 898.77 940.35 1302.53

3) 57. 74 2Q933805 1911.4 59.674 2093 347 49 _ 112457. 3350_889 957.81	940.-o2--LM-1x9 _-
1543.9165.00 20 4139	73• 2121. 4 58.130 20940984. 119280. 45607• 1111.58 939.42

70.00 20947256• 2295918 57.476 20946821• 123976. 53705. 1224.12 939.01 1399.31
4) 73.25 20951391, 2421.53 57.218 20950921• 127026. 59410• 1300.33 93807 1814.3n

8 0 .0 0 20960801. 2719.85 57089 20960252. 133362• 72564. 1464.63 937.63 209!.24
85.00 20968509. 2972.55 57.303 20967888. 138044. 83608. 1580.34 93508 2330.66
90. 0 0 20.9^768^68.- 3253.05 57.700	_ 20976163. 42714. 95	--- _1?2i10 _9m4Il--z-9 99 -
95 .0 0 20985902,9 02• 3561.93 58.226 20985098. 147368. 109646. 1634001 929.31 2895.93

100. 0 0 20995631. 3900.15 58.873 20994709. 152007. 124933. 1990.33 926.41 3223•S9
1 05 .0 0 210060699 4268.36 59.608 21005006. 156633. 141936. 2128.43 923964 3582.67
1 10. 0 0 21017 22 8• 4667.92 6Q.429 21015994. 1612439 160821. 2266.27 920.39 3975.72

.01150
___

21029108. 5101.37 _-61.323 21027669• 165836• 181761, 2402.88 917.04 4405.58
12090 0 21041710. 5570.9_6 _62.269 2 104 0022• 170413. _ 204947. __ 537.59_ -9L3.!!2 _____4A74. 54

- 5. 0 0
-	 _-- -&O-T921055030• .11 63.265 21053040. 1749739 230583. 2660.54 910.00 538foA7

5) 129.00 21066196. 6515.73 64.087 21063919. 178607. 253003. 2770.00 906.79 5907.49
6) 133.07 21078014. 6988.98 64.904 21075396• 1822899 277678. 2873.73 903.61 6306.42
7) 136.07 21087050. 7357.95 65.422 21084145. 184996. 297151. 2958.82 9x11017 6676.28
6) 139. 4 7 21097497. 7569.20 66.020 21094228. 188057. 320272. 2963.84 899.33 6906.50
9) 140.57 211 0_0_86_9_x___ 7569.24 66.234 21097474• 189046. _ 327879. 2935.29 898098	

-
6918. 75

10) 140. 01478• ^5b7.^5^ -66 4 210	061 • 18V2269 329263. - 21-29-.-26 2
11) 140-85140.85 21101718. 7566.60_ 669290 21098292. 1892979 329810. 2926.98 A9N.90 6919.45

RELEASE; - -	 -- -	--- --- ------ - ---
1) i GUIDANCE REFERENCF
2) FIRS T MOTION;

- 3 M(ACR-ONE;	
-

4) MAXIMUM DYNAMIC PRESSURE;
5) TILT ARRESTt
6) L SA ;  INITIATE TIME BASE TWO$
7) IECO;
8) OEC O t INITIATE TIME BASE THREE i__ _ -
9) INITIATE ULL AGE BURO

10) SEPARAT I ON SIGNAL;
11) S-IB/S-IVB P HYSICAL SEPARATION.

OkIGaTAL PAGE IS
OF POOR QUALI'T'Y

'JAL	 -IML



-- -- --- --- -	--- ^^_ . -

TABLE IC (CONT90)
ASTP	(SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-I0 STAGE FLIGHT DATA

----- EARTH FIXED ----- -"' EARTH FI XED POSITION AND VELOCITY VECTOR COMPONEf:TS ----F`I6HT

TI ME POSITION VELOCITY PATH ANGLE X Y Z OX OY 02

(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/';) (FT/S) (FT/S)

1) -17. 2 0 295. 000 N/A 295• 0. -0. .00 -.00 -•00

2 ) . Q4_ - 29^:-- -_ --s44 N/A -- . 2 9̂ ^ - -= ^- 9+-- -- - - -- .4.- -.D.Q-- ---.00_ -_
5.00 411. 47.87 .4P2 411. -10 01 47.87 -.30 -.n'+

10 .0 0 786. 103.24 9563 786. -3. -1. 103.24 -.81 -.24

15 .0 0 1454. 165.33 .555 1454. -9. -20 165.32 -1923 .04

20. 0 0 2450. 234.31 1.343 2450. -15. 7. 234.26 -1.04 4.82

25. 0 0 3809. 310.66 3.365 3808. -20. 59. 310.16 -1.61 17.49
30.00 7i- -- ^5/	__ ^5a15̀_ 5.847 5563. _-'̂11. ---- ---- 97.-- -- 343.19----- -.2.65- -39..33 - ---	-_
35. 0 0 7766.

---
488.63 P.627 7751. -46. 471. 463.25 -3.37 72.22

40 .0 0 10450. 592.21 11.599 10408. -659 940. 580.36 -3.88 117.84

45. 0 0 13669. 706.76 149670 13566. -850 1673. 664.07 -4.30 177.519

50 .0 0 17476. 833.21 17.776 17259. -107. 2742. 793.92 -4.71 252.82

55 .0 0 219249 970.03 ?0.991 21511• -133. 4231. 906.26 -5034 345.80

3) 57.74 L46^4^ ^46, ^8 --- -?-2  LZ43 __ _24^Z61--- - =149 '--- -   5257^ - 9b5.fl4- - ^SiTd ---- -^€Il3.br^- ---
65 . 00

---
32856.

-- 1264.75 27-654 316499 -193. 8821. 1121.21 -6962 585.19

_70 .0 0 39447. 1439.52 30.993 37538. -227. 12122. 1235.06 -7.14 739945
4) 73.25 44196. 1565.49 33.121 41676• -251. 14707. 1312.25 -7.41 855466	I

80 .0 0 55384. JP.60.50 37.411 510949 -3039 21370. 1476.91 -8050 1128.P2

85 .0 0 64962. 2109.43 40.4?P 58807. -351. 27598. 160+.67 -11.SP 1366.P2

9	0 757839 2385.79 3.231 6717p. -4109 35088. 71 38.80 -13927 .163	5?	-

- 95.00 879889 26 0.3 45.801 762059 -4839 43983. 1875.41 -15.91 1928.42

100 .0 0 101720. 3023.91 48.185 859309 -569. 54431. 2014979 -18.19 2254.84

105 .0 0 117128. 3387.20 50.393 96358. -6659 66586. 2156.35 -20.13 2612007

110. 0 0 134366. 3781.64 52.471 10 7 495. -771. 80612. 2298.10 -22.31 3003.18

115.00 153592. 4209.70 54.442
_

119340. -887. 96684. 2439.10 -24.30 3431.01

120_•0 0 17_498_0. 4_673.73 56.314 131886• X013._--_ - 1. 14 9 9 2 . . _ _ 2578.73 '25.83  '897.P5 ----

125. 0 0 198714.
__

5176.36 58.10? 145124. -iiK6. 135759, 2715,ti -27.57 4407000

5) 129.00 219522. 5608.36 59.489 156199. -1259• 154240. 2821,55 -28.80

6) 133.07 242464. 6077.30 60.807 167897. -1378. 174922. 2930.70 -29.67
8

5323.88
5323

7) 136.07 260614. 6443.86 61.645 176823• -1468. 101445. ;020.08 -30.30 5692.?4

8) 139.47 282187. 6651.12 620450 187120• -1571• 211218. 3028.79 -30936 5921.39

9) 14 * 57
--

- '89277. 
-

6649.33 --
-- -  

62.694 	
-

190438. n604. 217742. 	
---

3001,0_0
- x.11 - 30.23

30.255933.52
S9h4.00

101 140 . 77 X90565, 6 647 .10 62.73 19 1038 . - 1611• 218929,- 299

11) 140.85 291073. 6646.22 62.755 191274.  -1613. 219398• 2992.77 -30.22 5934.19

1) GUID ANCE REFERENCE RELEASE;
?) FIRST NOTION;
S) `AC €' UNE;
4) MAXIMUM DYNAMIC PRESSURE;
5) TILT ARREST;
6) LSA ;  INITIATE TIME RASE TWO;
7) IECO;
8) OECD$ INITIATE 	BASE THREE$
^i ) T-N TTTA^ ULLA6•E URN $

10) SEPARATION SIGNAL$
11) S-- I^-IVB P HYSICAL S pARAT ON.



TABLE IC (CONTID)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IB STAGE FLIGHT DATA

FLT^HT	ALTITUDE	MANGE	̂ELgTI^E- VELO^TV VECTOR -AZIMUTH	LONGITUDE	GEOCENTRIC	GEOOFTIC
TIME	 VELOCITY	SPACE FIXED	E A RTH FIXED	(POS. EAST)	DECLINATION	LATITUDE
(SEC)	(FT)	(NM)	(FT/S)	(DEG)	 (DEG)	 (DEG)	 (DEC)	(DEG)

-- 1) -1 7. 20 295, .000 .00 90.000 -N^= -80.621 2P.466 ?8.627
2) y 2959 .000 5.96 900000 N/A -801621_ 28^ 466 _ 28 .(27_-- 34

 .000 - --	48.21	- -- 89.986 /A	-- -80.621 28.466 280627
10.0 786. .001 103941 89.971 --N/A -80.621 28.466 289627
15.00 --1454. .002 165.54 89.942 N/A -80.621 28.466 28.627
20.00 24509 0004 234.41 89.796 29.211 -80.621 28.466 ?8.627
25.00 3808. .012 310.27 89.392 380121 -80.621 28.466 289627

0000 5564. .035 _ _- 394.39 88.713 __ - X0.	9---- -80.621	--- 3-8-j_4b6----- 28t6VL -
- 313•00 7752. 0081 487.53 87.747 41.766 -80.620 28.467 289628

40.00_ 104089 0159 590.76 86080 42.734 -80.619 28.468 28.629_
45.00 135670 .280 705.09 84.920 43.347 -80.617 2P.469 28.631
50 . 00 17260. .457 831.71 83.094 43.743 -80.615 28.471 28.633
55.00 21512. .703 969.22 81.025 43.984 -80.612 28.474 2P.636

3)_ 5̂7.7 __4	24077. _ .873 1046.68- 7_9,828 44.075  -8^61Q 28,476 28.638 _____
65.00 31652. 1.460 1267905 76.518 44.303 -80.602 28.40 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 1574931 72.562 44.503 -80.589 2P..495 28.657
80 . 00 51106. 3.526 1872.68 69.362 44.601 -80.574 28.508 28.670
8 5. 00 58826. 4.549 2123.86 67.089 44.610 -80.561 28.520 28.682
90000 67200, 5.779 2409.19 64.970 44.609 _ - 8 0.5 4 4 2 8.535 28.696
95.0o 762529 7.238 2720.61 63.040 44.622 -80.525 28.552 28.714

10 0. 00 86001. 80950 3060.11 61.300 44.652 -80.502 28.572 26.734
10 5. 00 96464. 10.941 3427.50 59.744 44.693 -80.476 28.596 28.758
110 . 00 107651. 13.235 3823.06 58046 449730 -80.445 28.623 28.785
11 5. 00 119563. 15.862 4262.46 57.097 44.773 -80.410 28.654 28.P.16
120 . 00 1322 0 29 18?8 51 4740 .84 55. 9 87

-	
44.824_ _.-80-.37Q 	_ 28.689  28.952

---- 1200 --^^ 145563. - --- 229234 5259955	-- 54.994 449872 -80.325 28.729 28.892
5) 12 9. 00 156765, 25.248 5694992 54.278 44.913 -80.284 28.765 28.927
6) 13 3. 01 168625. 28.6iq 6166.86 53.620 44.960 -60.239 28.804 28.967
7) 136.07 177694, 31.302 6533.87 53.179 44.994 -80.203 2P-P36 p8.o99
6) 13 9. 47 188180. 34.515 6741.01 529942 45.028 -80.160 28.874 29.037
9) 1_40.57 191564. 35.575 _6739.02 52 .937 45.037 -80.146 2898 _86 290049_

^^14^^7 921	_- - 5 673-	6 52.	38 - 45.039	--^^143 -- 28.8A9 052
11) 140 . 85 192418. 35.843 6735.34 52.938 45.040 -80.142 28.890 29.053

- - 	----j-)- 6VI6ANCE REFERE NCE RELEASrt -------
P) FIRST MOTION;
3) MACH ONE;
4) MAX IMUM nYNA MIt PRESSUREi

-	--	5) TILT AARE^-T;	
----- - -	_	_

6) LS A;	INITIA TE TI VE BASF TWO; C~

7) IECU;
6) OECO i	INITI A TE TIM E BASE THREE;
9) INI T IATE UL AG	BURN;

_	10) SEPARATION SIGNALI	 -__	_ ___
11) S-	/S-TVB PHYSICAL SEPARATIob. ^i^



TAPLE 1C (CONT.D)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOM INAL
S-IB ST A GE FLIGHT DATA

FLIGHT— -- _- VEHI^IE A I TOD jN_C_,U -	 VEHICLE ATTITUDE RATE
.
 -	 - VEHI CLE ATTITUO E EPROP --- --- -

TIME	 PITCH	YAW	ROLL	PITCH	YAW	ROLL	PITCH	YAM	ROLL
( SEC)	 (DEG)	(DEG)	(DEG)	(DEG/S)	(DEG/S)	(DEG/S)	(DEG)	(DEG)	(nEG)

1) _17.2o	 .000 .ono -44.842 -.o0 3 .003 .002 0000 .000 .nno
-- - 	-- 2) - '4k	-=sQ45--- -'044 -44.8Il8-- .. -9003 _ 9.003 --.902----- _:QQ_5- _&Q44 0314-

5.00	 -.017 -.016 -u4.843 -.n^1 .PPP .003 -.0f)i -.02' -,n01
10,00	 -.C11 -.020 -44.843 .002 0000 0000 9007 -.022 -.(Vol
1 5 .00	 -.662 -0005 -40.739 -.202 .006 1.001 .148 .121 -1897
20.00	-2.000 .023 -35.771 -.329 -9002 1.003 0191 .166 -09?9
2 5 .00	-3.847 -.039 -30.773 -.406 -0000 1.000 .271 9116 -.931

_ 30.00	-6.078 -25e-77L -.491.-----	.IIII2----- _.1.400--- -	 9.328 - a132 --- -	92935.00	-8.614 -0010 -20.770 -.532 0001 1.000 .399 .140 -0928
40.00	-11.374 -0009 -15.771 -.570 -.002 1.000 9481 .127 -.929
45.00	-14.300 -.021 -10.773 -.598 -.004 .999 .543 4082 -.931
50.00	-17.433 -.043 -5.777 -.685 -.007 1.000 9614 0019

i
-.935	i

55.00	-20.888 -.075 -.804 -.6Q9 -0006 0922 6601 -.066 -.p05
- -	3) 57	

4 -- - -2914 -sQ83 --!051	_-_-:?Q5--- .e07 X45@_ -- -moo	=_.0fl3- --.QSII -6 .̂ 00	-27.958 -0080 -.001 -9711 0000 9000 0610 -0080 -.001
70.00	-31.483 -.099 -.000 -.607 -.004 -.000 .606 -.094 -*Onl

4) 73,25	-33.737 -.094 -.000 -.688 9002 -1000 •597 -0094 -.001
80.00	-38.262 -.111 .004 -.634 .n15 6001 .549 -0111 .003

.. 85.00	-41.287 -.013 .004 -.5°2 .no6 -.001 960F -.nl' .nn4
OD ---

90. 00	-44.110 .047 -.oQQ - -0510 X005  -.00^. .512 ^7--- --'^0Q	---.9 .00	-46.690 .055 -.002
--

-.513
-

-.004
--

.000
- --.461 1055 -.002

100.00	-49.220 9020 -9001 -6563 -.008 2001 •440 602n -001
10 5 .00	-51.574 -.031 .001 -.510 -.019 .001 0580 -.n31 ,001
110.00	-54.104 -.086 .005 -0504 -.007 0001- .530 -.086 .005
115.00	-56.599 -.104 0007 -.494 .001 1000 .506 -0104 0006
120.00 _ 	-59.055_ -.094

-	
•OQ7 _ -.490  .002 -,000 .515 -.094 1007

- .001 25 -61.608 =.180 .007 -.473 .011
_

-0000
v

.422 -.180
_

.007
5) 129.00	-63.529 -.158__ .007 _-_.484 9003 -1000 .470 -0158 .006
6) 133.07	-64.056 -.153 .004 0030 -.005 -.002 -.058 -.157 0nO4
7) 136.07	-64.048 -.168 .002 .002 -.n02 -.001 -.040 -.16R .nn3
C) 139. 4 7	-649014 -.085 .001 .010 .005 -0001 -•015 -.085 .00f
9) 140.57	-649006	

- -
-.092

--
.001 -:Q OS -- -_ .020  Opp_- _.Q07 _ •092 X0 0- -̂ ----

1 1 .7 	=64.0 -.097 .001 .00^ = .024 -.000 -•006 -.097 .001
11) 140.85	-649005 -.099 0001 .005 -.026 -4000 -.006 -9099 not

1) GUIDANCE REFERENCE RELEASEI
2) FI RST EMOTION;

4) MAXIMUM DYNAMIC PRESSURE;
5) TILT ARREST;
6) LSA;	I NITIATE TIME BASE TWO$
7) IECO;
8) OECO1	INITIATE TIME QASE THREE;_ -	_-
9Y INTTIATE UQL_AAE WANi --- - --- --

10) SEPARATI .ON SIGNAL$_	
123- 5-IB/S-IVB PHYS I CAL 'SEPARATr pN. -



TAALE 2C
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL

NOMINAL
FLIGHT TRAJECTORY

FLIGHT
TIME__
(SEC)

S-IVB STAGE FLIGHT DATA

MASS	THRUST	DRAG LONGITUDINAL DYNAMIC	INERTIAL
(TOTAL)	 ACCELERATION	PRESSURE	RANGE ANGLE

(LB)	 (i.e) 	(LB)	(FT/S2)	(L9 /FT2)	(DEG)

PITCH ATT.	PITCH ANGLE
COMMAND	OF ATTACK

(DEG)	 MEG)

11 -- -14 0 085 --- 307882• 9104. 83a. .864 17. 1.086 -63.999 0039

-	 2) 42 0 17 307811 • 90681 _ _7L7. 9872  15L___ __L. L1Q __ _
1.172

163.999
-63.999

 384
1.5393) 145.5 3073199 165330, 532. 17.253 100

4) 148.57 305897-. 210049, 390. 22.053 7. 1.227 -630999
-63.999

2.280
9.890

"	 5) 152.77 3037589 230311, 247• 24,370 4. 1.305
160.00 2996048 2325A5. 1200 24.965 2. 1.443 -63.999 4.463

-	 6) 165.17 2967720 232136, 71, 25.160 11 1.543 -63.999 50552

X70,_00 294130. 2326_58, 43. 25.446	_ ___-1.63 - - ^6 x_499 - ---6950
- --1171.47

_
293323. 232788. 36• 25.531 0. 1.667 -63.999 6,876

8) .175,00 _- 282236._ 232977. - 24. 26.556 0. 1.737
1.839

-63.999
-5P.999

79616
11.845

180.00
190.00

2794900
274007.

233190.
233072,__

19.
100

26.843
27.367 _

0.
01 2.046 -56.105 18.471

200.00 268514. 232692, 3. 27.881 0.
0.

2.259
_-_.4 78

-57.288
-58. 31

18.820

-
210,00 263035• 2 32542,

233226,
1.
It

28,444 -
29,135 00

__
2.703 -59.364 19.828

220.00 2575549
230,00 252o6Q, 232600, 0. 29.715 no 29934 -60.729 19.873

- 240,00 2465800 232729.
232650.

00
no

30.367
31.046

0,
0.

3.172
3.416

-61038
-62.817

20.216
20.484r , 250.00

2 60 .00
241103,
235627. 233272. 0. 31.P52 0. 3.667 -6'.93P 20.643

2 70 .00
2 80 ,00

230 135•
224644.

233470,
232929,

00
00

32,640
33.360

 0,
co

39925
4.191

-65.266
-669443

_2-Qi_556L_
20.504

290.00 2191639 232925. 04 34.194__-
35.071

09
0.

4.464
4.745

-67.420
-6P.534

20.639
20.601300.00

310.00
213684.
208205.

232922,
232915,

00
00 35.992 0, 5.034 20.486

- 320.00 202727. 232907. 0. 36.964 0, 5.332
5.638-

-70.821
71.956_

209330
2012-6

----- - 330. 00
340,00	-

97249.I	_
-- 191772•	- -

232_892.
232878,

-- - 0. -
0.

-	37.988
39.070

---
0.

---- 	-
5.953

-----73.093
-- - 	---

19.869

--
350,00 186296•_ 232862,__.__0.

O•
40.216
41.431

0,
O.

6.278
6.612

-74.232
-759361

19.517
19.213

3 60 .00
3 70 .(30

1808210
175347,

232840,
232819. 0. 42.719 01 6.957 -76.496 18.874

380,00 169873. 232790. 00 44.090
45.553

0,
0.

79312
7, 677

-77.634
-78.776

18.500
14.07 3

3 90 00
4.00 --

164399•
158926,

23276 6,
232742,

0.
0. 47.1 17 0 . ° . 055 -70.92? 17.596

410,00 153435. 233621,_ 00 48.988 00 8.444
8.845

-P,1.169
-P2,342

-_1F•9g7	-
16 .434

420.00
430 0 00

1479450
142465.

233062.
233046,

0.
00

50.684
52.630

01
_.	0. 99260	-  -43.424 15.986

1) S-ib/S- jVd PH7SjCAL SEPARATION;
2) J-2 ENGINE START COMYANOi

-	--
--- -_ -_---- -- -	-------------	--

3) 9 04 J-2 TH RUST LEVEL;
4) TERMINATE ULLAGE BURN;
5) JETTISON ULLAGE ROCKETS;
6) DYNAMIC PRESSURE = 1 PSF;_ -7-1 - DES JETTI53N1	

-_

W 16M INITIATIO N;, - - -	-	-- -- -



TA8LL 2C (CONT•n)
ASTP (SA-210) LA UNCH VEHICLE QPERATIONAL FLIGHT TRAJECTORY

NONIN'AL
S-IVP STAGE FLIGHT DATA

FLIGHT	MASS	 H9-U T	DRAG- LON6ITUDI 11pL	DYNA MIC	INERTIAL	PITCH A TT. - PITC €+TINGLE.

TIME	 (TOTAL)	 ACCELFRATION	PWESSURE	RANGE ANGLE	fONMAND	OF A ACV

(SECT	tL8)	 (LB)	(LB)	(FT/S2)	(LB/FT2) 	(DEG)	(DEG)	 (DEG)

- 40.00 6985• 233031• 00 54.732 0.
---___0._	--

9.687
--_10'129 _

-84.579
-85.730

15.443
14.854

4 50.00 -- .
gb0.00

-- 131507.	_
126029.

232811 - ,_ _
? 32790.

0•
- ^^--

56.958_
--	59.428 0. 10•SA6 -96,OAP

---
9) 469.00 121263• 197590. 0. 52.425 0.

0.
11.010
11.058

-87.936
-88.002

13.635
13.580

470.00 1207639 197448.
196665.

00
00

52.604
54.479 00 11.544 -84.123 13.079

480.00
4 90 .00

116144.
111562. 196553, 09 56.685 0. 12.044

_12.Sb^__
-90.268
-91.40°

12.511
112956

_ 5 O,49_ 14698n* __-19-65	.-_--
1965700

-0,-
0•

-- 	59.i1fl_^_
61.763

__--0..
0. 13.090

--	 ___
-92.751 11.166

510.00
205•00

102399.
97817. 196561. 00 64.652 00 13.638 -93.954

-95.051
10.439

9.833
530 0 00 93?35. 196550, co 67.826

71.321
0.
0.

14.202
14.784 -96.179 9.198

40
550 .00

88654•
84073.

196522,
196473,

00
00 75.188 0. 15.385 -970?36 A0561

X60.00	__ 79491.	194.	2` - --0.	791494 - .. --4, --- -- -18,.0_06 -
16.648

-  -9A.487
-99.961

-

6.766_
570.00
580.00

74911.
703339

196306.
196162.

0.
Of

84.312
89.734

0.
06 17.312 -99.74P 7.393

7.551
1^ ) 583,18

.
68876. 196099. 0. 91.602

64.157
00
00

17.52P
1-70542

-99.748
-99.74P 7.560

0	 11) 583.38 68P.40. 137272.
5556.

0.
00 2.600 00 17. 583 -99.74P 7.Sn9 

12) 583.98 68759.
0. 10 - .000 0. 1892 12 -99.767 5.236 	

---

13l 593.18 bd744. _

-	 9) EMR SHI FT TO Y.M7
10) GUIDANCE_QUTOFF SIGNAL)
11) INITIATE TIME BASE FOUR)
12) BEGIN WX NPy i - -

_	
-	13) ORBIT INSERTION.



TABLE 2C	(CONTIO)
ASTP	(SA-210) 	LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOMINAL
S-IVP STAGE FLIGHT DATA

SPACE FIXED =---- --- SPACE FIXED POSITION AND VELOCITY VECTOR COMPONENTS--_-
TIME RADIUS VELOCITY PATH ANGLE x Y 2 DX DY D7
(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/S) (FT/S) (FT/S)

IT ;40.85 21101728. 7566.60 66.290 21098301• 189297. 329829. 2926.88 89A.90 6919045

1427_ 21105722.  7550.97 -- - 65 ' 5 54 ---. __?1102- 140•  90484. 3.3071, --X885.61_ 89_8,	- - 4919 7^-
3)
---
145,57

--
21115774. 7526.32 67.230 21111775. 193538. !02506. 17P6.22 897.12 6933.A0

4) 148. 5 7 21124422. 7549913 67.794 21120031. 196225, 383383. 2718.63 894.61 6985.57
5) 152. 7 7 21136243. 7598.21 68.566 21131264• 199977. 412902. 2630.67 892.46 7072.19

160.00 2115586;, 7693.45 69.862 21149750. 206420• 464608, 2482.07 889.27 7227.56
6) 165.17 21169324. 7766913 70.762 21162313. 211013. 502273. 2376.7p 886.89 7340.12

170.00 211$1480. 7836A-85--_ 71.582 --- 211_71553:----- 21529jDAL 9379';,	22'B,,79	-884-AU 74u .85	- -
7) 171.47 21185097. 7859.02 71.827 21176877. 216588. 548`_70 2249.17 883995 747P.?4
8) 175 .0 0 211936500 7916.37 72.405 21184696. 219707. 575480. 2179.47 882.19 7559.14

1 80 .0 0 21205411. 7999.85 73.190 21195348• 224111. 613564. 2083.0 979.15 7673.66
190.00 21227878. 8166.24 74.483 212153389 232866• 691389. 1919.32 871.75 7889.47
200 .0 0 21249114. 8342.72 75.686 21233735. 241543• 771377. 1759.73 863.40 8109.18
210.00 21269137. _8529.70 7A,838 212505309 250131. fl53-592. 1599.Il-e85 0$_--_fl33!4,E2__

-- -- - - 220 .0 0 21287968. 8727.76 77.934 21265716. 258622. 938094. 1438.15 843997 8566.98
2 30 .0 0 213056339 8937.97 78.981 21279289• 267008• 1024958. 1275.86 833.19 8807,11
240.00 21322141. 9159.06 79.980 21291227• 275283. 1114258. 1111.38 621.61 9054.19

F 250.00 21337513. 9391.19 80.9?6 21301514• 2834360 1206065. 945.83 808.82 93nP.37
J 260.00 21351771. 9634.65 81.820 21310139• 291456. 1100451. 778.70 794.P1 957n.19

- - --- 	
_ 27 .UO_	22 13649 4 . _ 989 .72 	

--1015
8 2.563 21317085. 2993289 1397499• 6099 .77

437.90
779.59
763.22

9841 .07
10120.70280900 21377038• 83.463 21322326. 307044, 1497302•

290.00 21388082. 10438.26 84.213 21325836. 314588. 1599940. 263.76 745.34 10408.27
3 00 .0 0 21398100• 10729.51 84.913 21327596. 321945. 1705496. A7.64 725.79 10704.58

3 10 .0 0 21407121• 11033.14 85,566 21327581• 329099. 19140639 -91.25 704.67 11010.24
320.00 21415169. 11349947 86.175 21325762• 336033. 1925734+ -273.22 681.91 11325.69

330.00 214222 73. 11678.83 86.74 213221073 . _._. 342731 • 2040610._ -458.48 - 657.44 11651930_
340.00 21428462. 12021 •5t---

_
87.263

- .
21316581•

_
34 176 2158795. -6Y3.26 631.13 11^8T.SK

3 50 .0 0 21433767. 12378.20 87.744 21309150• 355348. 2280399. -839.91 602.90 12334995
360.0() 21438220. 12749924 88.185 21299770• 361227• 2405534. -1036.84 572.65 12694.10
370.00 21441858. 13135.19 88.586 21288399. 366794. 253432?. -1238. ?n 540.34 13065.53

366 . 00 21444718. 13536.71 88.948 21274991. 372027• 2666889. -1444937 505.85 13449992

390 000 21446843. 13954.54 89.27 3
	-

21_259496. 376903. -
-
28033 67. -1655.77 469.09 1348.01

4 00 •	0 21 482. 143^9.4^ -- - 89.561 212418 - 381400• 29431;98. - - 1 g 72.A0 - 47°.P7 l4?60.62

4 10 .0 0_ _21 4 490 67 . 14844.13 89.812 21222021• 3854920 3088639. -2095.90 38P.04 14690.?4
_

4 20 .0 0 214492b6. 15318.11 90.031 21199917• 389153. 3237761• -2326.38 343.6A 15136.59

4 30. 0 0 21448923. 1s811.7y 90.215 21175472. 392356. 3391428. -2563.91 246.36 15599.67

1) 5 -Iu/S-Ivd PHYSICAL SLpARATION;
2) J-2 ENGINE S T ART COMMANDi
3) 9 0% J - 2 THRUST LEVEL
4) TERMINATE OLLAGE AURN)
5) JETTISON ULL AGE ROCKETS;
6) DYNAMIC PRESS URE = 1 PSF;
7) LES JETTTS&T
8) IGM INITIATI ON;	 _ __



TAPLE 2C (CONT•D)
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL F LIGHT TRAJECTORY

NOMINAL
S-IVP STAGE FLIGHT DATA

SPACEIXEO•••-- - 	- --	--- SPACE FIXED POSITION AND VELOCITY VECTOR COMPOWITS ---
TIME RADIUS VELOCITY PATH ANGLE X Y Z ()X DY DZ
(SEC) (FT) (FT/5) (DEG) (FT) (FT) (FT) (FT/S) (FT/S) AFT /S)

440.00 21448104. 16326.94 90.363 21148614. 395070. 3549819. -2808.95 245.PQ 16081.61
4 50 .0 0 21446876._ 16865.00 90.479 211192659 397263• 3713128. -3062.57 192.14- 16503.40

- --2144-5309. 17427.91 90.562 - 210 87333 •- W419 no 3AP1563. -X325.40 114.02 171n7.10
9) 4 69.00 21443675. 17946.71 90.617 21056308. 399870• 4037719. -3570.98 81.02 17587.66

4 70 .0 0 21443479. 17997.81 90.628 21052723. 399948. 4055330• -3599.11 75.61 17634.11
480.00 21441330. 18519.22 90.716 21015312. 4004259 4234024. -7804.74 19.21 18107.18
1+ 90 .0 0 21438872. 19062.15 90.778 20974994. 400323. 4417534. -4180.70 -4(1.13 18598000

-
50_T0.00_,
^10•

X4361830
21T+33^0.

19629.28 --
20222•

9.8"_
-9-0----	 . 8 16

20 31663.	__3996.
20085206•

11
983253.

4-054:_.¢0¢
x;799795.

-_	-44a^L3^__
-4806.52

Tiai	.__92_
-169.09

_A91002 1ZI
1`?642.52

520.00 21430450. 20844.94 90.798 20835483. 396217. 4998986. -5140.58 -238990 ?1199.73
5 30 .0 0 21427590. 21497.87 90.751 20782349. 3934599 520387Q. -94A8.73 -313.74 207A3.12
540.00 21424855. 22184.38 90.674 2072565P. 389924• 5414746. -5052.02 -393999 21194190
5 50 .0 0 21422404. 22907.86 90.568 206652519 385560• 5631887. -3232.47 -479976 2203.52
560.00	_X1429365:___ 32 672!x- 90.43	-_2Q6Q0944. 390309. 68556 7.	- -66.32,	_ -	l:q.^ 22717905
570.00 21418838. 24483.47 90.293 205324860 374101• 6086354. -7064.23 -671948 23432.58
580.00 21417982. 25343.99 90.089 20459636. 366860• 63244509 -7506.39 -777.44 24194.37

-	10) 583.18 21417912. 25629.06 90.008 20435519. 364330• 6401860• -7648.24 -812.26 2444706
N	11) 583.38 21417912. 25646.13 90.003 20433988. 764168• 6406751. 7657.01 •914.3s 2446?.55

12) 5P3- 9 P 21417911. 25650.04 900002 204293P.P. 363679. 64?14?°• -7675.23 -A1r.0Q 241,6101
593.18 21417906. 25651 .12 	_ _	90.001 20357538.	_ 356158.__664 0871 _ -794	iL_ _ -819A61L _	24370t20__

9) 0' R SHIFT TO 4.8:11
10) G UI DA NCE CUTOFF SIGNAL)
11) INITIATE TIME BASE FOURI

--	12) BEG IN [_OX NPV- I	 - --13) ORBIT INSERTION.

I



TABLE 2C (CONT.D)
ASTP	(SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

NOP'INAL
S-IVP STAGE FLIGHT DATA

-	-•_=^ ^ARTF-FAXED ---_• --------	-••• EARTH FIXED POSITION AND VELOCI TY VECTOR COMPO^!ENTS -------'-- ^A^--
TIME POSITION VELOCITY PATH ANG:r X Y 2 DX DY 02
(SEC) (FT) (FT/S) (DEG) (FT) (FT) (FT) (FT/S) (FT/S) (FT/S)

1) 140. 8 5 2910949 6646922 62.755 191284. -16139 219417. ()992.77 -30.22 5034.19

2) 142017 299592. 6628.29- 63•_047 195211 • _	16531 22?256. _ 2452.33 _	-3'10,'5 SgNss 10
321382.

_
6599060 63.8()1 205076. -1754. 2474419 2855.16 -in002 5Q4A.17

4) 148.57 340617. 6616.58 64.455 213542. -1846. 265361. 2789.81 -31.14 5999.60
5) 152.77 367687, 6659994 65.360 225081• -197P. 290738. 2705.16 -31.24 6n05.72

160.00 414769. 6746.01 66.861 244127. -2201. 335307. ?562.42 -3n.68 6240.33

6) 165.17 446820. 6812.66 67.938 257116. -2359. 367865. 2461.37 -30.23 6352.41

170.00 480920 • 6878.14_ 68.90L- 26877 ..- -2504	--32629$1- 2367-53 - =t2q.7a --- -  4457177 -  --_
7) 171.47 490737. 6898.80 69.188 272230• -2547. 408299. 2339.17 -29053 6490.05

8) 175.00 514479. 6952.67 69.868 280373. -2651. 431361. 2272.54 -29.15 6570.72

180.00 548400. 7031.68 70.791 291501. -2796. 464502. PIR0.6A -2Q.08 F,6P4.Q7

190.00 617383. 7191.36 72.314 '12510• -3092. 572437. 2025.75 -30.27 690008

200.00 6879589
7602

7362.25
7544.477544.47

73.730
75.()82

332017.
350017.

-3403.
- ?33.

602529.
67484

1875.42
1724 37_

-31.98
-34.17

7119930
__7^44.6e

-
21 .00
^p.00 ^ g 271. 7738.54

_
76.364 366506.

___
-408'1. 749443. 1573.41 -36.64 7576.81

230. 0 0 910217• 7945943 77.583 3814839 -4466. 826406. 1421.49 -39.23 7817014

240 .0 0 988171. 8163.81 78.744 394930. -4872. 905909. 1267.76 -42.00 8064.67

r 250.00 1068242. 8393.84 79.837 4n6837. -5310. 907723. 11)3.39 -45.58 A31Q.54

260 .0 0 1150544. 8635.74 80.866 417195. -5786. 1072225. 957.85 -4Q.73 "5e2.31

270. 0 0 1235200. 8890._ 72 81.8 33 425992. _6 3 06. 1159401. - 800.96 -54948 8854 .40

^8p.^0 1 22 37.
_ _

X159.21 82.745 433207. -6877. 1249344. 641.60 -59.74 9135.52

2 9 0. 0 0 14120744 9437.32 83.596 438619. -75049 1342138. 4A0.43 -659PA 9424985

300.00 1504534. 9728.66 A4.388 4428129 -8198. 1437871 317.78 -73.03 9723.2n

310000 1599644. 10032.69 85.123 4451684 -8967. 1536635• 152.67 -81.06 10031.20

3 20 .0 0 1698136. 10349.69 85.8()5 445862. -9822. 1638529. -14.60 -90.02 10349.28

3 30 .0 0_ 1799544. 10679.94 86.435 444868, 771._ 17436 56. -184.80_ 9 9 .95

340.0()
_

19042506. 1103.7.01 442159. 11824. 1852123. -110.94 11017.42

350.00 2012266. 11381.69 87.546 437700• -12993• 1964043. -5;4.35 -123.04 11365.47
11731.62

360. 0 0 2123869. 11754.15 88.031 431460. -14289. 2079533. -714.42 -136.33

370.00 2239168. 12141.65 08.470 423400• -15724. 2198718. -AQP.25 -l sn . 79 121n7.44

380000 2358322. 12544.83 88.865 413482. -173090 2321727. -1086.22 -166.51 12496.60
_J2A99,88.__

390.00 24@1495*
8952568	.-

_12964940
1340

 89.2 8
89-529

_401662•
3A18^.

_ - 719058.
-20	5.

98.2448
25^^^5.

-1278968-
-1476.	4

-183.6 -
-2^2.n3 1331	.10

-O •^p0
4 10 .0 0 2740601. 13857.69 89.799 3721269 -231049 2715121. -1678.62

- 1887.75
-222903
-243.43

13753.85
14206.7n

420.00 2876924. 14333.64
14829.16

90.033
90.229

354300•
334351.

-254309
-27978.

2854911.
2999314. -2103906 -266.60 14676.86

4 30 .0 0 30180229

1) S-1" / 5-I 4 b PHYSI CAL SEpAkATION;	 b
2) J-2 ENGINE S T ART COMMAND;	 p
3) 90% J•2 THRUST LEVEL; 	 O
4) TERMT NATE ULLAGE QURN;	 vd

5) JET T ISON ULL AGE ROCKETS;
6) DYNAMIC PRESSURE = 1 PSFI _- 	

V-^lv o

LES JETTISON)
8) IGM INITIATIONi   



TABLE 2C (CONTtD)
ASTP (SA-210) LAUNCH VEHICLE OPERATI ONAL F LI GHT TRAJECTORY

NOMINAL
S-IVB STAGE FLIGHT DATA

FLI T	-	EARTN FZXEp --- 	 -- EARTH FiXEp F56SITION ANp VELO^jT" '. `C TOR COMPONE

TIME	POSITION	VELOCITY	PATS A^^GLE	X	 Y	 2	 pX	pY	 02

(SEC)	(FT)	(FT/S)	(DEG)	(FT)	(FT)	(FT)	 (FT/S)	(FT/S)	(F!/S)

440.00 3164106. 15346.34 90.387 312218. -30768. 3148514. -2324.94 -291 69 15160.40

450.00 345402. 15886941 _Q0.5^_2B78g^ .-'33e19^ -3'4Il?Zl^^ _-°?5y .^.. - 31^1.^1 15676.46
--	4 60 .0 0

---
3472150. 16451.33 00.596 261104. -37150. 3462120. -2792.02 -347.99 162nF.Q4

9)	4 69.00 36180940 16971989 90.653 234985• -40406. 3610229, -3014.18 -375.24 16697.88
4 70 .0 0 3634589. 17023.16 900664 231957. -40782. 3626951. -3039.82 -377.76 ir74"930

480.00 3802347. 17546.29 909756 200265. -44692. 3796806. -330002 -404.58 /7228.e:2

4 90 .0 0 3975348. 18090.93 90.820 1659269 -48878. 3971583. -3569.59 -432.93 17779.99
SO^.OQ 4153820. 18659.77_ 90.852----12884 . - 'S33^e- '41514T-%------ =t384407 -. _ -.463s2a--- 182'52,66
5 10• 0 0

_
4338015. 19254.94 90.857 99913. -58148. 4336714. -4139941 -495.20 19798.21

520.00 4528204. 19878.80 90.837 46009. -63267. 4527529. -4443.70 -529.05 1936C.54

5 30. 0 0 4724678. 20533.42 90.787 -3• -68740. 4724178. -4760.P4 -56607 14965.86

540.00 4927758. 21221.62 90.705 -49254. -74600• 4926947. -5091.74 -6n6.49 20592.80
550.00 5137 7 94. 21946.80 909593 -101890• -80881• 5136146. 5438933 -650.23 21252.3A
560.00 5355170. 22712o9l g^.^0	-1580797- _'97-617.	5352119.	_-SU2.63-. -m*52__-.___1Sla-2	-s1o__

-	 570.00 5580309. 	- 23525.79 90.305 -218057. -94852• 5575240. -6197.45 -750.28 22682.40	-
580._00 5813684. 24387.97 90.093 -2820459 -102633. 5805932. -6600.42 -P06.42 23463.95

10)	583.16 5889781. 24673.54 90.009 -3032589 -105229. 5881027. -6729.33 -82 4 983 23723.81
r	11)	583.39 5894592. 24690.64 90.004 -304605. -1n5394. 58957739 -6737.30 -825.41 23739.30
r	12)	583. 9 8 5909034. 24694.53 90.002 -308652• -10569n. 59n0017. -6754.28 -824.80 23738.56

- 13)	b93.18 6130434. 24695.29 900001 -3719499 -1133769 6118090.	-7005.63 _ -802.33 23667916

9) E Nq SHIFT TO 4.8:11	- - -- -- - 	-

10) GLIDANCE CUTOFF SIGNAL(	-
11) INITIATE TIME BASE FOUR;
12) BEGI N LOX NPVi-
13) ORBIT INSERT ON.



TABLE 2C (CONT'0)
ASTP (SA-210) LAUNCH VEHICLE OPE RATIONAL FLIGH T TRAJECTORY

NOr'INAL
S-IV8 STAGE FLIGHT DATA

rs

-	---FLTGHT ALTTUDE i l- RELATIVE VELOCITY VE CTOW ^2IMUTH----' LONGITUDE - GEOCENTRIS WDET1C
T IME VELOCITY SPACE FIXED EARTH FIXED (POS. EAST) DECLINATI N LATITUDE
(SEC) (FT) (NM) (FT/S) (DEG) (DEG) (DEG) (DEG) (DEG)

1 ) 14 0.8 5 192427. 35.846 6735933 52.938 450040 -80.142 28.890 29.053

-------2) 142.17- 196437. 37.119- - 6720 34 -- ----52 948 _ -45_.A5k-- -80.125 _28zuj 5 -- -29-068
3)
--
14 5. 57

-
206528. 40.395 6678.95 52.956 45.075 -80.0P1 2P.043 20.106

4) 14 8 .57 215212, 439300 6686,77 52.911 45,087 -80.042 28.977 29.141
5) 152.77 227084. 47.412 6715.59 52.847 45.119 -79.986 29.026 29.189

160 . 00 246789. 54.624 6799.07 52.741 45.183 -79.889 29.110 29.274
6) 165.17 2603170 59.887 6866.18 52.668 45.230 -79.817 29.172 29.336

170.00 2725A`%_ _- 6y t 882 6932.05 -521_69,-_ _ O-L224 _-7%"15a _29_,231  _ 29,325
7) 171 . 47 276170. 66.416 6952.82 52.584 45-288 -79.729 29.249 29.413
8) 175900 284769. 70.138 7006,97__ 52,536 459321 -79.679 29,292 29.457

180000 296596. 75.482 7086.33 52.467 45.363 -79.606 29.355 29.519
190.00 319197, 86.424 7246.56 52,340 45.438 -79,457 29.483 29.646
20 0. 00 340572. 97.699 7417.94 52.217 45.511 -79.303 29.614 29.780

210 . 00 360738, 1090318 7600.59 52.099 -15 .584 -79.14 4  29.750 29_5916 -
- - 	- 22000 3797179 121.292 7795.06 51.986 459658 -79.980 29.889 30,n56

230-00 3975339 133.635 8002930 51.878 45.735 -78.810 30.033 309200
240.00 414199, 146.361 8221.01 51,776 45.814 -78.635 30.180 309348
250 . 00 429733. 159.482 8451.32 519678 45.893 -78.453 30.333 30.501
260 . 00 444160, 173.013 8693.47 51.584 45.973 -78.265 30.489 30.558
27 0 . 00 457503. 1 86.9 6 9- 8948 .69- 5 1.494 __- 46.0 .53__ -78^7L_ - __ 30. 6 51 30.820

-- -
280.00 4697800

-
201.366 9216.39 519410 46.136 -77.870 30.817 30.987

r
O

sl % 290.40 481099_t 216.220. 9495.68 51.330 46.219 -77.662 30.988 31.158

300 . 00 491218. 231.547 9787.20 51.254 46.303 -77.447 31.165 319335

310 . 00_ , 5004379 247.363 100919_39 51.183 46.388 -77.224 31.347 310518

320 . 00 5086900 263.688 10408.53 51.117 46.474 -76.993 31.534 31.706
!^ ^+ 330.00_ 516005. 280.538 _10731.93 --_ 51 9057 46_. 64 -76 i 754 _- _	31.727 3108"

- 340 . 00	- 5 22413. -2-9'19435 110 8 20 91 51.003 46.656 -76.506 31.926 329099

350 . 00 52794119 315.898 11440. 93 50.955 46.751 -76.250 32.131 320305

^f 360900 532632. 334.449 11813. 5 2 50.914 46.849 -75.983 32.343 32.517

C9 370.00 536512. 353.612 12201.15 50.879 46.951 -75.707 32.561 320755

380 . 00 539623, 373.408 12604. 4 5 50.852 47.058 -75.421 32.785 329961

a+^ 3 90.00 542007. 393.865 1 30 24914 _	50.83 .3_ 47.170 -75 .12 3 _._	3 3 .017 339 1 93
400000 43 09. 4 15.008 13461.05 ^0.^22 47.28 - 74.815 33.256 33.433
410.00 544778, 436.866 13917. 7 0 50. 8 1 8 47.409 -74.494 33,503 33.680

42000 545265. 459.472 14393.79 50.825 47.539 -74.161 33.758 33.936
430.00 545220. 482.856 14889946 50.841 47.676 -73.814 34.020 34-199

1) $-1 B /S-IV6 PHYSICAL SEPARATION=
2) J-2 ENGINE START COMMAND$
3) 90 % J-2 THRUST LEVEL$
4) TERMINATE ULLAGE BURN1
S) JETTISON ULLAGE ROCKETS;
6) DY NAMIC PR_ESSURE_= 1 PSFI

'-- ?T- 	JE ISO I
8) IG M INITIATIONI



TABLE 2C (CONT•D)
ASTP (SA-210) L,

FLIGHT	ALfi UDE	A CE ._-^TAT3^€E
TI ME	 VELOCITY
(SEC)	(FT)	(NM)	(FT/S)

WNCH VEHICLE OPERATIONAL FL
NOMINAL

S-IVL STAGE FLIGHT CATA

---- iILL0CITY VECTOR A- 21MUTH
SPACE FIXED	EAP(H FIXED

(DEG)	 (DEG)

SGHT TRA.;ECTOPY

LONGITUDE	GECCENYRTC	GEODETIC
(POS. E A ST )	DECLINATION	LATITUDE

(DEG)	 (DEC)	(DEG)

44 0.0 0 544710, 507.052 15406.80 50.866 47.A 0 -73.454 34.291 14.470
450.00 543801. 532.096 15947.03 509902 47.92 -73.079__  314.571 34.751

-^ - - - 460.. -00 34256,. - x.027 16512.12 5n.944 414.1'2 -72.60L
_

34.L54
_

-°_.n40
9) 469.00 541241. 582.156 17032.86 516005 48-287 -72.322 35.127 35.30Q

470.00 541C80. 584.883 17084.15 51.014 48.306 -7p.281 35.157 15.339
480.00 539285, 612.607 17607. 4 9 51.112 48.500 -71.858 35.454 3506x6
490.00 537193, 641.189 18152.35 519223 48.706 -71.418 35.779 35.962
500000 67Q.666--_j8'?1z4Z - 51 346 _-48L29- -- _. -?.0-962 -- 36.102 -36,2A6_
51 0. 00 532436. 701.080 19316.84 51.482 49.151 -70.487 36.434 36.618
52 0. 00 529937, 732.475 19940.96 51.634 49.394 -64.994 36.776 36.960
530 . 00 527479. 764.899 20595.86 51.798 49.647 -65.479 37.126 37.312
54 0. 00 525181. 798.405 21284.34 51.976 49.913 -69.944 37.487 37.673
550 . 00 523169. 8330048 220049 8 2 52.169 50.194 -69.385 37.857 38.044
560 -Qp 5ZJ583.-- 86^.89^ -_ _ 2?^,25 5^,38^__ 59:_94 _- -6?,^Ql __ _36.238 -- -	a 424----_ --
570 . 00 520525. 906-005 23589.46 52.606 500801 -67.191 38.630 1.58-H18	 a
580 . 00 52015?, 944.464 24451.99 52.854 51.133 -66.552 39.034 39.222

r	10) 58 3. 18 520239. 957.000 24737.68 52.939 51.244 -66.342 39.165 39.353
11) 583 . 38 520249. 957.793 24754.76 52.945 51.251 -66.329 39.173 39.362
12) 583.98 52027c. 960.172 24758. 7 1 52.971 519279 -66.289 39.198 39.3(,7

- 1 3) 5938 520727s 996.651 2 46 95.29 53.38 _  51.720 -65 .673 39-516 39.765

9) EMR SHIFT TO	4.8:1(
1G) GUIUANCE CUTOFF SIGNALS
11) INITIATE TI ME BASE FOURS

^-12) BE G IN LOX N_PV S
13) ORBIT INSER ION



FLIGMT VEHICLE ATT;Ti _ DE F.+^_^ ,04ICLE ATTITUCF RATE VFHICLr ATTITUDE FRROR

TIME r.TCn IAw kOU_ PLT	f1 YAe POLL PITCH TAW ROLL
(SEC) (:Ev) (Lf.G) (LEG) (ULG/S) (UEG/S) (DEG/S) (DEM (DEG) (DEG)

140.85 -040005 --x!99 .001 .0•;5 - .02b -.000 -.0n6 -.099 .001
142.17 - t.).9,4D -.207 -.U01 0GL3 -.137 -.003 .014 -.207 -0001
145.57 -o,3.592 -1.16o -.062 913b -.202 -.050 .40 -1.066 -.065
1 4 1	̀.7 - _Z.^_1r. - .,9v -.34U -.098 .4c9 -.b93 -.345
152.77 -03.811 --104 -.566 .039 -.004 .1P9 -.203 -.567
160.00 -63.872 -•298 -.685 -.011 0005 -.034 .128 -.297 -.686
16` ,, .17 -x3.531 -.269 -.648 -.009 .000 .005 .070 -.269 -.648
170.00 -63.%3 -.274 -.717,  -.006 _ -.-000 -.031 .037 -.274 -.717
171647 --	-63.971 -.274 -.769 -.005 .000 -.040 .029 -.274 -.770
175.00 -b3.97b -.315 -.645 -.002 -.008 .044 .025 -.315 -.645
180.00 -60.75b -.762 .037 1.132 -.041 .109 -1.758 -.358 .053
190.0E' -550852 -.c+25 -.097 -.220 -.023 -.143 .?r-3 -.294 -.100
100.00 -57.126 -0993 -0608 -.117 -.017 -.035 .164 -.297 -.610
210.00 -61094 -1.118 -.644 -.097 -.010 .Ob4 .139_ _ -.313 -.646
2215.0-0 --

_
=5.365 -3.219 - -.630

_
-.007 .057 .201 -.330 -.034

230.00 -tO.546 -1.277 .513 -.130 -.009 ,055 .1A0 -.326 .509
240.0( -61.594 -1.434 .433 -.017 -.042 .143 -.321 .429
25C.00 -62.663 -1.598 .003 -.111 -.016 -.044 .154 -.326 -.001
2bO.00 -13.763 -1.759 -.443 -.113 -.016 -.045 .156 -.330 -.447
L7C.C, -L5.0V1 -1.664 - 1_601_  -.13u -.U13 .051 .17b -9337 - .bob
280.00 -66.303

_
-c.039 -.071 -0110 -.018 .055 .141 -9335 -.075

290.00 -67.271 -2.251 .505 -0104 -.019 .056 .147 -.343 .499
300.00 -b8.377 -c-434 .428 -.114 -.017 -.047 .156 -.354 .422
310.0G -69.524 -e•001 -.046 -.115 -.017 -.048 .156 -.355 -.053
320.00 -70.666 -2.773 -.524 -.114 -.017 -.048 .lF,5 -.361 -.531
330.00 -11.804 -2.944 -.547 -.113 -.018 .052 .154 -.365 -.555
340.0C -7.930 -3.Ilb -.026 -.114 -.018 .052 .155 -.373 -.034
350.00 -74.124 -3.292 .479 -9114 -.017 .051 .107 -.387 .474
360.00 -75.244 -3.454 .453 -.114 -.015 -,049 .115 -.393 .446
37C.00 -7o.3bU -3.61b -.042 -.114 -.016 -.050 .116 -.39P - .04Q

3bG.CG -77.519 -x.775 -.540 -.114 -.015 -.050 .116 -.402 -.548
390.00 -78.663 -3.933 -.525 -.115 -.016 .05U .115 -.407 -.533
400.00 -79.807 -4.092 -.029 -.115 -.015 .049 .115 -.418 -.037
410.00 -ol.044 -4.218 .439 -.125 -.013 .046 .124 -.425 .431
420.00 -b2.235 -4.363 .525 -.110 -.017 -.050 .lo4 -.426 .517
430.00 -83.313 -4.533 .030 -.113 -.015 -.051 .114 -.435 .U21

1)
t)
3)
4)
5)

o)

- 7)
b)

rrJ

O
rO

v 9

T4rL- e-Z (CO-TIC-)
ASIP (SA-210) LAUNCo VEO CLL GPER..TIONAL FL1., " T TRAJECTOPY

60 *1).AL
STi:Gr' FLI,,hT DATA

-I /'-T.	f	'r: I _	 ..o	 I

1: J - 2 LNCINE STAkT CU MN.ANC;
3) 90% J-2 THhuST LEVLL)
4) TERMINATE ULLAGE BJR149
^) wLT71SCi+ uLLA(,L ,•k)CrLTS:
6) DYNAMIC PRESSURE = 1 PSF:
7) LES JETTISOW
6) IGP INITIAT10bi_



rr
OD

-	 -	-	 TA!•LL 2C (CO-T O C )
ASTi , (SA-210) LAV!4Ct- IoEk ICLE OPER-1IONAL F L,( 1i7 TRAJrCTCrY	 -

NV II.AL
S-1V5 SIA6F FLI,,HT uATA

	

FLIFHT	 VEHICLE ATTITUDE ANGLE	 `rEHICLE ATTITUUF HATE	 VF)i)fLr ATTITIJUE FkROR
TIME	 PITCH	YAM	ROLL	NIToH	YA'A	ROLL	P1Tc)i	YAM	ROLL

	

(SEC)	 IpEG)	(UEG)	(DEG)	(LEG/S)	(DEG/S)	(OLG/S)	(DEr.)	(DEG)	(DEG)

	

440.00	64.4o3	-4:680	-.48P	-.11b	-.014	-.052	 .110.	-.441	-.498

	

450.00	-65.616 	-4.824	-.569	-.1,5 	-.U14	.04P	 .114	-.446	-.577

	

46(1.06	-60.773 	w.965	-1091	-.116	-.013	.047	 .116	-.456	-.100

	

`J) 4t, ;-. 3L	-61.t,.9 	-;j.ih7 	.334	-.110	-.013	.047	 .lib 	-.463	.324
	470.00 	-67.930 	-*0103	.382	-.1,,2 	-04022	.051	 .071	-.43t 	.376

	

4b(1.00	-6d.999 	-5.30[ 	.56P	-.1,1 	-.006	-.056	 .1;1	-.47A	.557

	

490.00	 .157	-5.307	.026	-.110	-.013	-.053	 .IP9	-.472	.016

	

500.00	-91.2()0 	-50510	-.512	-.121	-0008	-.056	 .1;),3 	-.485	-.523
	5iU.60 	-	--9[.611	-5.S5o	-.53?	-.11.0 	-0000	.046	 .142	-.456	-.545

	

520.00	-93.644	-5.693	-1089	-.111	-.018	.047	 .110	-.482	-.099

	

530.1'0 	-94.940	-5.ti68 	.38e	-.111	-.016	.047	 .109	-.u91	.377

	

540.00	-5u.0u3 	- O.Oflo	.77_*	-.114	-.012	-.054	 .114	-.1101	.561

	

550.00	- 97.216	-0.121	.024	-.116	-.011	-.055	 .116	-.~05	.o12

	

5bL.00	-98.374 	-6.23u	-.529	-.11b	-.011	-.055	 .114	-.509	-.541

	

570.00	-100.Ou5	6.441	-.220	 .0?0	.005	.086	-.043	-.533	-.[15

	

5)'(1.00 	-999787	-6.368	.574	 .025	.011	-.016	-.n41	-.542	.578
10) 583.18	-99.765 	-6.359	.511	-.000	-0001	-.022	-.019	-.533	0512
11) 563.30	-99.765 	-b.359	.506	-.0u0	-0001	-.022	-.019	-.534	0506
12) 5FZ.90	-S9.7 t) 	-0.360	.491;	-0000	-*0LI 	-.022	-.Fl19 	-.Li34	 .495

	

1:,) 59;,.1tt 	-99.707 	-u-36b	.293	 00uV	-0001	-.022	-.020	-.540	0295

9) Euk SPIFT TO 4.d: 1;
1G ) GUWAt.CF_ CuTOFF SIv.1GLi
11) INITIATE TIME BASE Fc,UR)
12) BEGIN IOX NPV1
1t) OPEIT INSE'„TIW..



TABL E	3C-1
ASTP	(SA- 2 10 ) LAUNCH VEHICLE	OPLR AtIONAL	FLIGHT	TRAJELTORT

NOMINAL
- --- 	- -- --- --- _ORj4TAFI .1-4MI-NA TA	- ---_-

FLIGHT MASS )HKUST DRAG LONGITUDINAL PITCH AN GLE AAIAL
TIME (TOTAL) ACCELERATION of	A T TACK FORCE
ISECI . CLd) _	(LB) ALB) (FT/SEC2) (DEG) (LB)

-^ --- 	593slA_ 487. 440 -1a-- -1* - -=6009- -	80.436	- -1.
2) 593.78 6"7,13• 0 . I. -.600 b.c77 '1.

600 . 00	___ 6 8 731 • 0• 1. -.000 6.704 -10

3) 603.38 68725• 09 1, -.000 8.Y36 -1.
4) !43• %b 606%7.-- 0. 1. °.000 -0005 -1.

70 . 00 6056130 0. 1. -•O00 -0022 -1.
i0D0.ca_- 68466• 0• 1- -	-&DOn_ -.446__ T4.41.. --

6b3650 Of 1• - 0000 -•U67 -/•
5) i264078 6d3320 0. la -.000 .•073 -1.
6) 1283.38 66332• 0. 1. -.000 -•075 -1.

1400 . 00 68332• 0. 1. -.000 23.005 '1.
1600 . 00 68332• C. 20 .000 - )lb..478 1.

Ia0DAO0------- 68331• -- II• 1+-- --	on	'3 _^4-7 ALA ?AS - 1+-- ---
2000.00 6033?0 Of 1. .000 -1760012 1•

220-7.00 66332• 0. 1• .000 -176.927 1.
r
r 2400.00 663329 00 1. .00G -176.947 Is
.o

2600900 683320 0. 1. .00G -1769Y7l /•
2800 . 00 66332• 0. 10 .000 -176.996 I.

71 2943,.38_-	--
3000.00

-	6@332•
68332.

- - D,	---
0.

-----
1.

-- - - aonIL --
.000

-177.017 --
-175.327

- -Ata -
0.

3200 . 00 68332• 0. I. .000 -119.069
3400 . 30 68332. 0. I. -0000 -*2.606 -0.

Bj . 3533..a 	
---

60332- _	00 I. - . 0 0 0 •580056 -l•
91 3580.38 68309 • 00 1. -.D00 -58.057 -1•

^_0.=___.30 46264.• 0.-- 1•_-- 1199....- .--9•j98
3600.00 681979 00 I. -•000 -73.066 -00

4000.00 68096• 0. 2. -.000 -56.339 -0.
4200 . 00 67995• Of 2. .000 -100.420 0.
4400.00 0'893• 7. 2. .COG -114.109 1.

10) 4433.38 6787.0 0. 2. .000 -116.395 1.

11 ORBIT	INSERTION;	INERTIAL	A TT IT UDE HOLD AND LOA NPV_LN PROGRESS;

21 BEGIN	LM2	NPV;
- 	̂) INITIATE	MANEUVERTO	ALIGN ANU MAINTAIN	THE i!1V8/CSM ALONG

THE LOCAL HORIZONTAL, NOSE LEADING, POSITION	1 D011NI

- - 
01 7. ENO_ LOA NpV j- -	--- - --- -	-	--	- --- - --- -
5) END LM2 NPV;

j_ INITIATE A MANLYVER TO	ALIG N	ANDMAINTAI N	THE S_-IVB/CSM NOSE
THREE DEGREES ApOYETHE LOCAL b0111=ONTALe TAIL L&'AOI%6q
POSITION I DOW

7) INITIATE A MANEUVE R TO	POSITION THS S-IIIB / C SM FOR	SEPARATION;
B) BEGIN LH2 NPV: - - - - - -
91 BEGIN	INERTIAL ATTIT(DE HOLD;

10) ENO L"2 NPV;

NORMAL
FORCE
ILB)

C•
C.
0.
Of
0.
0•

-
00
0.
0.
1•
2.

_ -JCIl
O.
A.
0•
0•
0•

1.
1.
l•
t.

2.
L.
2.
2.



TABLE 3C-1 (LONTtU)
ASTP (SA-210) LAUNCH VEHI C LE OVEKATIONAL FL1 G )1T TKAJLLIQKT

NOMIt.AL
ORBIT44 FLIG H T VAIA

FLIGHT MASS THRUST DRAG LONGiTUOINAL PITCH AN W LL AXIAL hONMAL

TIME (TOTAL) ACCELEMATIUN OF	ATTACK FORCE PORCL

(SEC) (LB1 (WO (Lb) (FT/SLC2) IDiG) (Lb) ILb)

11L-- 4449D•Za- 37132x- 0.--	-- -	2. .001 -116.b62 1 • 1

1.
4 6 0 ^ • 03
' 4 800000

37132•
37132•

0.
0.

2.
2.

.u01
•001

-147•QUb
-141•b17

1.
1. ).

5000 . 00 37132• 0. 2•
2.

•'30l
•JOl

')55.132
-1570'09

1.
2•

is
1•

_ 12) SO42.t0 6b533• 3.
1. •001 -168.95() Is V•

5200 . 00
59 p Q-- -m

655330
655

0.

--Q • I•	-. -..^C01 177.331 It 00

5600.00 655330 Of -1. .001 163.015 1• 0•
1•

5800.00 65533• C. 2. •001 1119.005 1•
1•_

6 007 . 00 655330 Of 2.
2.

.:-01

.z00
136.199
IZZ.ti99

1.
1. 20

62CC • 00 655330 09
r). 2. .000 116.603 1• j•13) 6293.38

e 000 •^0
65533•

S'47 9-^ 0,- - -- - _2 	- .000 .	- ----	-- I  Ob. - 0,z	-- 2 Y ---	 1
_ _

6600 . 00 653711• 00 20
2.

0000
-•000

95.107
63.2344

0.
-0.

is
2 0

14) 6773.38 65290• 0.
2. -•DOG ti1.4411 -0. 2.

6800 . 00
7Q%.00

65290•
65290 •

C.
0• 2. -•000 07.7144 -1. 2.

71C' C.O' 65290• 00 20 -.001 544.015

 '409315
-l.
-1.

2.
1•-	-- -	 _

o --	19C0!DII --	- - b52s0!
1. -•001 260616 -10 1.

7600.00 65290• 00
1. -.000 1,4.919 'l. 0•

7800.00 65290• 0.-
l• -•000 -•772 .1• 0•6000 . 00

8200 . 00
65290•
65290•

00
of 1• -.G00 .14.458 -1. 0•

b400 . 00 652V0• 00 1• -.u00 .20.138 -1. 1s
Is

i d5!_t!_3$ -^ST90! -^_- l• =•QOQ
9) -l.t --

0.
8600 • 00 65290• Of 1•

It_-
-.000
-•000

.15.172
30097

-1•
-1. 1•

5800 . 00 052909 00

16) 8942.38 65290• 0. It
!•

-•OOU
-.G00

b9.-392
b5.402

-1.
-1. 1.

9 1,1.00 65290• 0.
1. -.000 91.724 -l• 1•

1_71
9200 . 00

^-92444•

652909
32347 •

0.

--
0-$- ----

1 ! -•001 38_.9744_ -11- -	
1 • --

9400•00 323979 00 l• -•001
-0001

28.039
19.396

-1•
-10

0.
0•

9600 . 00 323970 0• It
10 -•001 .692 -1. 00

9600 . 00 32397• 0.

11) CSM	SEPARATION; SLA_ PANEI_ ,IETTjS ON3_ -_
12) CSM	DOCKING;
131 BEGIN LH2	NPV{ - _._ - -
141 END	LM2 NPV;
1S) INITIATE 	A	MANEUVER TO POSITION THE	VEHICLE FOR DOCKING MODULE

EXTRACTION;
161 "_p4_ 1NERTIAL ATTITUDE M°^D; ___

--

17) DOCKING MODULEEXTRACTION=

I



TABLE 3C-1 ICUr+TOD)
ASTV (SA- 2 101 LAUNCH VEHICLE OPL R A T 1UNAL FLIGHT TRAJE67ORT

NOMINAL
1B8I TALL- FL3fiM_T- DAL

FLI-jmT MASS

TIME
ISECI ILBi

9 8 93i 39_ . --. - 3237 s _
l^C' 7 3 . 00 31397•
10200.00 32397•
10400 . 00 323970

---	-	10600.00 ----- 	323970.
108 0 0 . 00 323979
11000 . 00 32347•
11200 . 00 323979
11.00 . 00 -	32397..
116 C O . 00 32197•
11800 . 00 32397•
12000 . 00 32397•

-122AIIa0Q-- '12ao7 1-
12400.00 323979

-126GO • OO 32397•
12900 . 00 323970
IJOOC-30 32397•r

^n	 132"^•^;, 32397•r	_-11Y ZILn0 -	12142-i--
136C0 . 00 32397•
13800.00 32397•
1 4 000 . 00 32397•
14200 . 00 32397+
1 4 400 . 00 323970

----.. 	_I4j Q O g aa_ -	123v Z t-
1 4 6 0 0 . 00 32397•
15000 . 00 32397 -
ID200 . 00 32397•
;5^-u • i.0 32397•
15600 . 00 32397•

---.1513aaIaO
16000000 32397a32397•

_	 16200.00 32397•
16400 . 00 323979
16600 . 00 31397•
16600 . 00 32397•
17 r-. n r .•TC 3239.
17100.00 -'2397•

` 	-	17400.00 32397•
17600 . 70 32397•

THRUST UKAG LONGITuDIhAL PITCH	ANGLL AAIAL
ITOTAL) ACCELEMATIUh OF	ATTALK FURCL

(LB) ILBi (FT/SLC2) (DEG) (Ld)

2.
0. 2. .001 -I1b.735 1.
0. !. ,001 ;79.998 1.
D.	- 1. .001 17v•' € 55 1.
0. :. .00+ 1/94V66 i.
Oil	.._ -la-- -.001 179.982

T. 1. .001 119.V9B 1.
0. 1. .001 -1799V76 I.
C. 1. .001 1/9.953 1.
0. 1. .601 -179.9341 I.
p, 1. .001 -179019 1.

II•	- ----  ^+- .OD! -129-,il12
0. 10 0001 -179.913 1•
0. 14 .u01 -179.VZ2 1.
C. 1. .U91 •119.938 1.
0. 1. .001 117V9VSv 1.
0. 1. •rOl -I/V.VB2 1.

-- - Dt - la_ -	,DDI
00 1. .001 179.977 1.
0. 0. .000 179.962 0.
C. D. 9000 179•VS2 Q.
0. 0. .00U 179.997 0.
0. 00 •OJO 179.944 0.

00 1. .001 179.V45 1.
0, 1. •001 179.v95 1.
0. 1. .601 179.945 i.
0. 1. .001 IIVOV46 1.
0. 1. .001 179.998 1.

11,- 11 _6001 ____ IZ4s v 59 1,
Of 1. •001 179.963 1•
0 0 1. .001 179.477 1.

.001 179.Y95 1.
^. 1. 9001 '1/9.03 1.
0. 1. 0001 -179.461 1.

7V.V9I 1.
0. 1. .COI -179.425 1.
0. i. .001 •179.916 1.
0. i• •U01 -179.915 1.

NUNhAL
FONCL
(Lbl

C.

1.
0•
0.
P.
Os
0.
0.
G.
0.
G.
Oi
09
0.
0.
G.
u•

C.
0•
G•
0•
0.
C•_..._Y
0.
C.
0.
C•
C•
Of
0•
0.
G.
0•
0.
L•
0.
0.
C.

14) INI T IATE A MANEUVE R TO ALIG N Ado MAINTAIN THE S-1VB/IU ALONG-___
THE LOCAL HORIZONTAL, TAI L LEAIING, POSITION I DONN;



TABLE	JC-1	(LONT•U)
ASTP	($A-210) LAUNCn VLH1CLL	UrLkA1lUNAL FLIG HT	1RAJL4.70kT

NOM IwAL
ORbITAL	FLIGMI	VATA

FLi ,inT _.MASS THRUST DKAG LONGITUDINAL M11CN AN(@Lt AAIAL NORMAL

TI ME (TOTAL) ACCELEkA11GN OF	ATTACK FGRCE FORCL

(SEC) ___JLbi IL8 (FT/5LC21 ( DEG I (Lb) 1Lbl

- - 	 17800,00 - 12-1RL0 -____40	_ _ 10	_- -____-	•00 1 79.y22 10 00	._._
1 3 :^ -_ . 30 32397• C. 1, .Col -179.936 1. 0.
1 6 2 0 0 . 00 32397• 0. i. •001 -179.956 1• C .

184 0 0 . 00 32397• 0. 1. .001 -179e977 1• 0•

16600 . 00 32397• 0. 1. .001 -179.999 1. 0•

10600 . 00 323979 0. It •001 179.981 1• 0.

-- 	19000.00	32]97•-- - ---^- -1- .001 179. 966 - 0.----
19200.00 32397• 00 0• .000 179.956 00 00

19400 . 00 32397• 00 at .000 179.950 0. 0•

I i cco-03 313~7• 0. 1. .001 179.947 1. 0.

19b00 . 00 32397• 	_ 00 1. •uOi 179.947 1. 0.

200 0 0 . 00 32397• 00 It .001 179.947 1. 00

2132 0 0_l 0n_ ___- I.- _	 too t --- - - --3 me-9-It 0 •

20400 . 00 323970 06 Is .001 179.946 !• 00
106 0 0 . 00 323974k 00_ 1. .001 179.948 40 C.

20800 . 00 323979 00 11 •001 179.x49 10 0•
21000 . 00 32397• 1. 1. .001 179.953 10 0•

21200 . 0^ 32397• Gt 10 .Gol 179.96p l• at

- N	--219400_09 l"9Z: -	 UAL -^-- 1041--- --L 1.972_	_ ^L - -	0* -
21600•00 323979 0. 1t .00! 179.989 1. 0•
21800^00 32397• 00 1. .001 -179.991 IS 0.

22000 . 00 323979 0. 1• .001 -179 .469 1. 0•

22200 . 00 32397	__- as __.	it .GOl -179.949 1. 0•

21400 . 00 32397• 0. 1t .Col -179.932 1• as

-- 	22000+00 -- 323x7. _IDi 1. .UO € -179.1!21 -L ---	0'- --
22800.00 323979 00 1• .001 •179.916 !• 00

_	23000.00 32397q __- O• _1^ •001 i-179.923 10 0•

23200 . 00 32397• 00 t. .001 •179.935 1• 0•

2340 .^u0 32391• 00 1. •001 -179•x53 1. 0•

23600 . 00 32397• at 1. .001 -179.974 19 0•

-.	2.3&0Q&DZ _19,3970 _0001 -119.995 _L 00
24000 . 00 323979 0• 10 9001 1/90986 !• 00

24200 . 00 323979 Of 10 •001 L79.970 1• Of

•	 24400.00 32397• 00 1. 0001 179.959 1• 0•

24600 . 00 323970 IV 1, .001 179.953 10 0.

24800 . 00 32397• 0• 1• •001 !79.950 1. 0•

- _	250001211 __ 12397a -- 0-a	--- - -- AAL -..- .001 17V*Vbo 1. C.

252CO . 00 32397• 09 1• .001 179.y$o 1S, 0•
25400 . 00 323970	____. 00 10 tool 179.951 1. 0•

25600 . 00 32397• 00 1• .DO1 179.950 1. as

25000 . 00 32397•	_ 00 10 .301 119.950 1. 0.

26000 . 00 ;1397• 00 20 •002 179.950 2. 0•
2620 Q-m_ 3239-Z-'-- -	0•	-

--
2 L_ toot	----- L9.9S,i	--	-- 20 ^^----

26400 . 00 32397• O• 20 •002 179.950 20 00



-- TAHLE	3C - 1	(CUwTvu)

------ A5TP	(SA- 2 10) LAUNCH VEMICLE OPE RA T I ONAL F 1.1 fa " T	TKAJELTOkY
NOMINAL

_ -	-- — _	 _ _OBh1IAL__1f11 GMI^ATA_--	_-

FLIamT HASS TMkIJST ORAL, LUNGITuu1NAL PII(.M 	ANrLL AAIAL NUkMAL
T I ME ITOTAL) ACCELEMATION OF	A T TACK FORCE. FORCE
(SEC) ALB) ---ILO) (LB) (FT/SLC2) {DL(i) (Lb) ILb)

_--	2c60O!OO __ ___.—AZ392-t _ 00 -10_ _ --_--	•C01 _ _ 179.969 10 0•
26900 . 00 32397- C. 1. .u01 179."63 I. C.

_	191	—	27000900 -- 	--193979 	__ _	02 1. .001 -1790998 1. 0•

191 ENO Of 1Y •ATTER• LIFETIME.

r
u



TABLE 3C-2
ASTP (SA-210) LAUNCH VEHIC L E OPE R ATIONAL FLIGHT TRKJELTOKY

NOMINAL
Ok1UTAL FLIGHT DATA

r
r

FLIGHT - S P ACE FIXED - "-• --- 	5eACE	FIXED	PU51 1 10 N	„NU VELULIIY 	VICTO R LOMPUNrhT5 ---

TIME RADIUS VELOCITY PATH ANGLE X Y 2 DX uY UZ
(5EC) (FT) (FI/51 (DEG) IFT) (FT1 (FT) (FT/S) (FT/S) IFT/5)

11---- -- $9116_ ---.21%17-9 0,La- _l ra^5ji12--- -- a. OQL___ 2035-7530. 3S61$8• 6646067• -7994.11 -a19i461 .4%376010
2) 593.78 21417905• 25651•IQ 90.001 20352766. jStob6. 0060711• - 7961.60 - b1V•93 24370.46

600100 21417904. 25650.43 90.000 20302705. 350559• 6812090• -81142650 -622.83 24310.31
3) 603.38 21417909. 15650.83 90.000 20279994• 347773• 08942220 -8240.84 -824.39 14277.03
4) 6.3.98 21417946• 1Sb49.67 690996 19916628• 3139379 /b71325• -9409.15 -642.04 24846.69

SO0.00 21418639. 256,14.db 89.979 18111220• 178372• 114332230 - 14666.90 - o9U•64 21681.36

-t n on •IIII-- 214217",__._45A.Ua'19 --^4^	-- - IA@ 8b LO-b _ -2ZSS^ b4023(r8. '16409. 18. '906. 99 17821st'
1200.00 21426612. 256.!2.43 69.936 1001765"2• -1809409 164944694 -22101.91 -671.40 IZ952.51

51 1264978 21428563. 25630.61 b9.930 9354820• -2366984 19217309. -Y3036963 -849.13 11203.60
6) 1282.38 21429153, 25630.10 89.928 8924060• -&-52425• 194810915. -23279.72 -891•bD iubdb•67

1 4 00000 214331360 25e21904 09.919 61313b$. -247519• 20534475. -19537.52 -760.09 7350.96

160C.00 11440831• 85621.29 d9.910 1095760. -4926650 2i4g7i%b. -2SS79.05 -657999 1434.66

- 16-00-t00 _ 2l_9y4Q24• 256Ll.sl9_ 69.9Q8 _ _. _^O.Q334 9• • ^OjlQ! ^14^3 359 ^_ -._2'!167095--- -4930IQ _ •475S•79
-- -2000.00 214569869 25614.04 69.915 -88'5942• -6881839 IV522969. -23327.90 -302.03 -10574•il

2200.00 21463990• 25634972 890929 -1324566b. -718105• Iod7J7V79 -2016j.ad -95.63 -15790.73
2900.00 21469447. 25609.91 b9.949 -16864253. -726219• 13266753• -1Sb51.95 ll4•C2 -20107956
260C.00 21'072V59. 25599.70 89.912 -195264630 -ao30b2• 09071130 -1064.S•96 J14091 -2.1179•b5
2800.00 21474368• 25594.49 89.996 -21081721• -0015996 4043212• -4635.36 '095.67 -25118.70

7 1 1993. ifl_- 314736W,- -jSS-40. 11-- -- 90!417-- - -21450142• #411 *82 ._ !21cS8000 ---
3000 . 00 21473752. 2558Q.98 90.017 -21442589. -486832• -1099011• 1243.11 646.23 -25551.60
3200.00 21471385. 25586.96 90.035 -20589442• -345671• -0080773• 724/932 75d.41 -24527.41
3400.00 21467661. 2SSb6.24 VO.048 -185712150 -166423• -1076 7 343 0 12839.06 826.33 -21116.31

8)_ 3533.38 21464638- 25587.37 90.053 -16631644• -74102• -1 3 56 88 45 • 16182051 6'05.28 -19602.15
9) 3580.36 21463499. 25588910 90.055 -15845361• -34928• -1 4 47 7 745 . 17167.60 6,16.81 -100614.36

3600.00 21463014• 9Oia"_____ 502a17• __.-18316 • ^1 4 b4 3 6199. _	11709.10 040.07 -10455.4b
-13749.513800.00 21457847• 255911.07 90.059 •11556055• 149023• -1 8 07 9 674 • 21571.39 810.77

':Oo0.o0 21452470. 25608.22 90.061 -6955049. 306107• -20291419• 24221.OD 7414.6b -b162.12
9200.00 21447078• 25612.84 90.060 -1959088. 444113• -21362796• 25501.63 616.95 '2299.72
4400.30 21941759. 25624.64 90.OS9 3149035. 555365• -2120: 9 66 • 25330.4b 470.46 J602.40

101 4433.36 21440880. 25626.63 90.059 39921239 b7Ob74. -2&05 8 215• 15167.14 450.56 4810005

11 _QRB1T INSERTIQJrt_jN11RTIAL ATTITUDE HOLD AND LOX NPV IN PROGRESS;
2) DE41N LH2 NPV;
3) INITIATE A M A NEUVER TO ALIGN AMU MAINTAIN THE S - IVS /CSM ALON19

THE LOCAL HORIZONTAL, NOSE LEADING• POSITION 1 DONNJ
4 .1 [N0_ L0X_ NLV.- - -_ -	- -	 _
5) END LM2 NPV;
61 INITIATE A MANEUVE R TO AL I GN AND MAINTAIN TH.: S-IVB/CSM NOSE

THREE DEGREES ABOVE THE LOCAL IJ0HI1ONTAL. TAIL LEADING,
POSITION 1 UJat.;

7) I N I T IATE A M A NEUVER TO POSITION THE 5-1VO/CS M FOR SEPARATION;
81 BEGIN LM2 NPV;_--
9 1 BEGIN INERTIAL ATTI T UDE HOLD;

10) END LM2 NPV;



TABLE 3C-2 (LOWTOu)
ASTP (SA°110) LAUNCh VEHICLE OPENATIONAL FLIG H T IN^4L0UNY

NOMINAL
---- ORf}TAL FL14nT DATA

FLIGHT -- - S P ACE	FIAED '-'-- --- SPACE FIXEO PUSI 1 10 N	ANU V E LO CI TY	VECTUk	^.UNPUnLmT S	---
TIME RADIUS VELOCITY PATH ANGLE A T Z DA WT L04

_	_. -..	(SEC) (FT) (FT/5) 4DEGI (F T € I F T I (FI1 (FT/Sl (FT/Si (FT/SI

11 1 -	1Y4II^2II- 219_	4n7na.____2^42LQY -- 9ia0-0T	-_ 41635568. 573915. ^2 I O2 g7 14 • 450127.61 44r.7b 6014.99
460..^-% 21436534• 25636.27 90.058 6079175• oJ37o7- -1 9 845661• 23714.30 3001.06 V697.61
4800.00 21431411. 25646950 90.057 12550210. 675147- -1 7 35 9 199. 2p766.61 1 € 0•05 9.1504	91
5000.03 21426446• 25654.30 90.054 163063460 677490• - 1 38 8 19 61 • 16014.19 -86.40 195.47.5(j

12) 5040910 11425479. 25655.51 90.053 16955097. 673232• -1 J 081J040 156 » .7d -11^-40 20324.53
5200.00 21421794• 25659.12 90.049 1913221!• 6410556 -9614612- 1ISO4.57 -175.86 11931.79

--	------ S40IlaJ]II-- 2141773n. ---25666^62-	- - -hl . 0'll _208657 1.	- 5x8,}3 9 - -'1797778• 5743.17 -447.NS 2500503
5600.00 214146250 25659020 90.028 21407606. 463919• 192160• -349971 -591.43 15050900
5800200 21412888. 25655.30 90.010 20727365. 334147• 5364368• -6419.49 -699.d1 24429.32
6000.00 21411673• 25641.90 890990 lbb64567. 1d6757• 1U129302• -1111b•71 -766.84 ZZS93.49
6200.00 21414810, 25613.69 b9.967 15926261. J03950 14315960. •17123.24 -789011 19073.04

13) 6293438 21416401• 25641.10 69.957 14231317. -431410 100040629 -19140,37 -784004 17043.99
A4n01II0 21418734• 25638.04. 89 09_ 46 _- J 2080573	--- - 1 114 999 ^7^J62	;  _-,&11 soons -- -766.26 1-9470.12
6600000 21424448• 25632.78 89.928 7546704• -2731049 20049428• -23972.40 -699464 9046.42

141 6773.38 21430519+ 25628.80 89.917 3258158. -367186• 21177858. -25319.59 -610.37 3911.69
6800.00 21431S1b0 25628.24 89016 2582678• -4032209 21271510• -25431.34 -594628 3114.54

.- 7000.00 214393310 35624.22 89.911 -2529267. -508733• 21283537• -25444.55 -456.050 -2494.62
7200.00 21447165. 25620.37 89.915 -7498514. -yd40p8. 2upb5112- -24011.10 -29J•4Ij -6232.10
7 400 a OIL 	1̂ y5 _1 289. 25616.28 89.92 7_ -120 425 08• - 6 ?5j-Q 4^ 177y4 ^Y2 •	-21 2  X2.2 8 ^Jli•^3 _ •14360034_
7600.00 21460063• 85611.70 89.946 -159028870 -6300800 14395675• •17207072 66.03 -189.69

_ 7807.00 214640379 25606462 899967 -188603560 -599093• 10229024• -12226.47 241-98 -21497.87
8000400 21465980.. 25601.38 69.990 -20747275. -534359• X482091• -6553.53 401.91 -24745.10
8200.00 21465912• =5595.55 90.011 -2(457195. -4399970 4149330 -511-62 536.68 -255d5.78
8400.00 21464052- 25592691 90.030 -20950666- -3217656 -46552740 5554.19 639.54 -44975.00

15)_ 6513.38 2 559 1!_?2 90_eQ38 -20131. 6 0 9. -246770. -7435685. 6872.28 681-25 -2J994.90
b6p0.00 21460769• 2559[)937 90.044 -192671369 -1887010 -9470607• 11301.36 704.49 -22949.96
8 8 00.00 21456468. 25592-61 90.OS2 -16472909• -427009 -1 3 74 8 540- 16408.89 72b.Sb -19626.SO

161 8942.38 21453063. 15595.37 90"056 -13910732• 606919 -1 6 331618 • 19494.79 710.21 -16569.77
9Co0.00 21451621- 25596.93 y0.056 -12755520- 101936- -1 7 24 69 ol . joboVo07 710.90 -151.41.70
9200.00 21446496• 25604.29 90.058 -83149400 238970• -1 9 76 7 571 • 23606.50 65z-97 -9893.77

171 9 2Y0.A20__ 21M4545A. 25 6p^,in	_ 9!050_- - ---735 67-30-0-_--_-2,416949 -201122889_ 240506.16 o.3e.76 -67500.16
V4GO.30 41441324• 25614.10 y0.058 -3402074. J60bb2• -11166619. ,[ol.ui D^0.40 -4029.01
9600.00 21436214• 25625.44 90.057 1704921• 460302• -21363348 . 25537.80 433.15 2072.84
9800.00 21431189. 2563F.09 90-OSo 6715984. 532377- -2034 4 729- 24334.37 184.40 0066.40

I l ._031! 5EPARAT-LVri.1._-&LA PAbILL_,1ETTILSOhl' --- --	 _---__
121 CS" DOCKING1

-!JL SEG I N LH2 Nf'VJ
I 1 ) END L42 NPVi
151 INI T IATE A MANEUVE R TO POSITION Tl(E VEHICLE FOR DOCKING MODULE

EXTRACTION;
_ 16 1 BE GIN -INER TIAL ATT I T_ u_DE MoL

171 DOCKING MODULE EXTRACTIONI

O

A^^^ A9



TABLE 3C-2 1L4kl•u)
ASTP lSA- d-i01 LAUNCH VEHICLE OPL H A T iONAL FLIGHT TkAjLL1Uk1

NOMINAL
-_--- 	----._. _. .---	_A_	----^	 _ORbITAL FLiG €LI 4ATA	 --	 -- -.. .

	

FLIi, €1T	 - S P ACE f1ALD-- 	 --- SeAL6 fIAED PUS1 ' 10 AND V L LUCITI VICTO R CUMPUNLNTS -

	TIME	NAOIUS	VELOCITY	PATH ANGLE	A	 Y	 1	 DA	 uT	 u2

	

(SEC)	(FT)	(FT/5)	(DEG)	 if T) 	(FT)	(FTI	(FT/SI	if 7. 4 5	(FT/5)

-- 1111_-	il?AA36 2 Ili S8Ay, _ 256y 2925-_ y0.Osh b941/119- 055453• - 0460 104 • 2J1bb•O6 209.36 10130.65	-	-

IC000 . 00 21426236. 25647.65 90.055 113451125. j7JO84• -1 6 16 e9 u7 . 2173V-j0 Ii ISO I IJepb09S

10200 . 00 21421405• 25655.62 90.053 153283590 bb0443• -1 4 9516290 17696.79 -47.45 18480.75

10 4 00 . 00 11416764• J5661.1b 9O•050 18436310• 5544210 -1088 4 554• 13031.15 -211.16 24105.22

10000 . 00 21412602• 25663.41 90.043 2C49pb56. 4969260 -6194921. 74lb.5b -360.68 24566.03

10600 . 00 214091940 25662.59 90.032 213741109 411669• -1151027• 1375.67 -407.48 25611.05

--110IIOi0Q
- ` -

90•10- -- 21036126 - _ - -- 303423 • J9556049 -4734.93 -584053

11200.00 21406266• 2b65tl•441 b9.998 19896596. 160190• 0636105• -10b00.9b -6416.66 20351083	 -

11400.00 214074069 85648.86 89.976 168.14337. 117795• IJ211474• -15b14.21 -670.83 20162-29

11600 . 30 11410482• Z564J.36 d9.955 13231J19• -65550• 1663251d• -2014J•1;b -656.10 15655.b6

11600000 11415389. 256Jtl.42 09.936 bb63846• -212169• 1V4947450 -233230IJ •604.19 10629.94

12000 . 00 21421779• 3S634.12 69.912 3990771• -3149640 21044127• -25175.18 -518.30 41801.59
-__12200.00_- 21%29109• _ _25630.60.-- __	W 11 09 15 -1110528. -4176050 213962399..._.'2$91!61 -_ -ta7 8•• 0	- -.-

12 4 00.00 11436100. Z0b11•ld b9.916 - 014971y• -405000• 2USly91l• -24557.06 -267-91 •7323132
12 6 00 . 00 21443840• 25623.51 89.925 -1p039967. -.P138o8a 164948J6• -21111.50 -Ilb•44 -1293C•19

12000.00,. 21449871. 25619.17 690941 -149142130 -5421428 12407142• -16426.64 32.73 -17199.01
13000 . 30 21454294• 25619.35 b9.961 -10140643. -509661• 11443Odb. -14604.96 182964 -21652.00

132;^.30 21456822• 25608.99 09.903 - 20335976. - 4261p42• 6826613• - 6165.36 311.72 - 24470.21
I3410n00 21 45Z 4^1• 25603.76 9Q•40^--21 029! -may? '  - -  19 2?Jt 4l0 -ZLi4k01 i - ._-!1^9.t^_ -t55p6.ri --
13600.00 21456196• 85599045 90.022 -212025671 -2046269 -J2769410 3912.19 528.95 -25193.22
13600.00 114535240 25596.94 90.037 -19826235. -172671• -6194161• 9785.23 587.04 -23645046

1400 • 00 21449793. 25596.99 40.040 -17325643• -02Jp9• -11645670• 15101.84 610.72 - 20650•!6 	 -	-

142p0.00 214454010 25600.10 90.00) - 13842610• 69262• - ' 0 37 9 334• 19563.39 599.16 - 16000.91

14400.00 21440697. 95606.30 90.054 -9574167• 165079• -. y 18J445. 2l91tl.b0 553.52 -11406035
14600.00  21435691. _95615.8.19_ Y0-054 __^gZ01696• 266595. - zoeve3, € ^•_^r977.so 47e•tl2 -5659.91
14800000 214311070 :5626051 90.053 322232• 37110504 -t/r2i4119e 21619/79 373.42 14111.56
15000.00 21426364. 2563f.24 90.053 5388855. 4367800 -20 7 3 3 031 • 2418011.36 250.72 6476.77

15200.00 21421644• 25641.93 90.053 10149353. 473484• -1 0 85 8 772+ 21571.34 114.85 11177.54
15400.00 21416962. 95654.77 90.022 14331391• 482402• -1 59 0 6 010 • 190Y6.86 -25.77 17189.69

15600.00 21412392• 2566i.o7 40.050 1769bOJ6• 463409• - 1 &OYd 1 V9• 1441/•55 - 161169 41421.66

800*_qQ_----_- 2l 9-81 ."_u _0665.x___ _. 90_ 9 04 5 -- -- ?Il9170399 -- 416013 • •74999%6• •979.30 -2080fr 2%042.12

16000.00 21404510. 25665.70 90.036 21;52375. 3492380 •25234190 3016.36 -395.56 2511811.76
16100.00 21401889• 25663,01 90.022 21242198• 2614290 15964539 -3117.15 -476.0) 25466.51

16400.00 21400666. 25658.56 90.005 200176759 159967. 7566749• -4p60971 -53)•51 2J996.61
16600.00 21401165. 25653.25 89.964 176495880 509320 I1jOJ691• -14496.20 -553.46 21156.21
16dp0.30 21403$50• 25647.90 89.963 142738719 -591630 IS9yb81b• -19091.1b -543•lb 17111.91
17000.00 2140777 -y j^6yJ=jam 091943 10283558•_ _-104850 • 10683541• -,8605.68 -Sul•71 11u95•Sl

17100.00 11413571• 25639.00 69.928 5317edo. -258068• 2U7y11a2• -24b1b•b0 -434.08 6J92.67
17400.00 21420450. 25631.59 89.919 247810. -3354960 21416369. -25631.26 -330.69 .127.37

17600.00 11427775• 2563]•47 89.916 -4837267. -3123420 2087094J• -14976.d7 - 227.J1 -%755.64

161 I N ITIATE A NANEuMrR TO ALIG N AND MAINTAIN V IL 5 - I V111IU ALONG---- -
THE LOCAL HORIZONTAL, TAIL LEADING, POSITION 1 DONN:



TABLE 3C-2 (CONT10)
ASTP ( $ A •21 0) LAUNCH VEHIC L E OYEKA ( IONAL FLIGHT TRAJLLTOKY

NOMINAL
---- ORB I -T AL_F111 T W T A

FL1GnT	___573 :.••  S PACE FIXED -• 	_	 ••• SPACE F1AED PU51T10 N ANU VE L OCITY VECTOR COMPONENTS

TIME	RAOIYs	VELOCITY	PATH ANGLE	X	 Y	 2	 OA	 DY	 UZ
(SEC)	1f T1	_1tllu 	(DEG)	 (FT)	(FTJ	(FT)	(FT/5) 	(FT/5) 	(FT/5)

_-17200#00 .-_11914111.4140--2562#414-- -- -fl y !92;1 ._^9^'17d63!_- -12 f166 7! 19136094• •21699.10. _ _'_1Q_IlO!0__ _-11409•by
18000.00 2144(;996. 25625.35 89.935 -13909753• -%33938• 163109419 -19516.21 21.99 -10606.49
1 8 200.00 214456816 45620.78 b9.957 -17380107• -417101' 12556876• -15021.87 1415.20 -20754.43

-	 lb4p0.00 214481749 256/896/ 69.978 -19861481• -376563• 6088330• -9673.91 2507.88 -23717.26
18600.00 21449564_9 256;0.39 890999 -21213131. -3150799 i16O3p9. -3776985 3$3068 -ZS327•59

lb8p0900 214~87719 25605.70 90.018 -213589650 -2365670 -I9%63949 2326971 427938 -25%96.19
190n	.00 33	-.202 915 9 7 9 _1- 450 k6_9_9 - -	X951939.	_____52960(0 975.13 •21216066

19200.00 21493085. 35601.81 90.0'!3 -18071144. -983986 -11511281• 13791.21 49%068 •21663.46
19400900 21138986• 25603.94 90.0 %e -14826921• 500d7• -l5%6S1S5 . 18505.93 485.41 -17607.75

19600.00 21434531• 25604916 90.051 -107397469 143908• -1 8 54 9 292 • 22171.97 448.34 -12807.%9
19800000 214299639 25617.19 90.051 -6041977. 217739• °2055934 8• 24562.62 386#06 -7196024_
20000600 21425908. 25627926 900051 -9998310 196912• -21400007 # 25598.79 302.53 -1169.12
202	2 00 214120890• 15638.28_-__ __^•_Q^-_--_^'10,d 479 3%7679 •21021932# _25iS8.35 -- -- 202. 99	9933.31

20900.00 214163919 25648.98 90.050 8967S37. 3773919 -1 9 40862* 23281914 93.14 10763.37
20600.00 21411 €-979• 25658.12 90.050 13323584# 384696• -16757168+- 20069.76 -20.12 16985•72

20 8 00 0 00 21%0741&• 25669.75 90.049 169184239 3695548 • 131113640 15705.37 -130.22 2029709a

21000.00 2140315%• 25660.34 90#046 19545405. 3332510 -6715566• 10437.89 -130.70 13449.11

21200.00 21399371.
21396

25668.95 90.038
. 027_913

11053548•
21356474.

278299.
208261•

-3821488•
12903799

4571.15
-1556.01

-315.83
-380088

25256.58
25616.69---2 1400.0t1 %3c. 256b4^73_-

 21600.00 21394737• 90.011 20437324. 127517# 6327266• •7590.71 •422043 2AS10.77
21800.00 ---_ 213944340

2564;972
256.72 C9.991 183494530 409086 11001193• -13187.31 -438.5% 22005.02

22000.00 21396345• 25652.56 89 971 15212947# -461700 15945521• -16027921
-

-426.79 18245.26
13947.56

22200^00 913998629 25647.88 69+951 111074265 -126873• 16229974• 2lb36024 394.29

22400.00 21405045• 256%3.96 890935 65616840 -6033990 20373494• -24399.10 -337.54 7885.64

12613#900 ?L't.11^H_:- 35690.77 890929 15Y271Q. -2626$3! 2130296. -25570.72.__26s•29 1875.74
--_-

--'-- -	22800.00 21418398• 96631.97 89.921
•9.926

-35692140
-8476659_9

-3063969
-3314129

211166910
146743529

'25284.28
-23555,;48

-173.28
-7S,98

4240.34
•1011309423000.00

-	 23200.00
21425305.
21431471•

25635909
]563 	.70 89.937 •12901623+ °336628• 17!09720# -20%81.54 13.73 •15409.39

23400.00 21436336. 2562 953 b94955 -16591636. -3221520 1J569464. -16241.32 119.96 -19823.61

23600900
z38 00.^0

21%395139
2 1440 8 54•

25622063
456 1?641 _	_

899975
69.995

-19336380+•
_ 20! 79818.___ -24 0245 0

-289250• 42559960
 44 	8%9.

-11075935
_	-b2 B i . 2 3

107.11
28002%

-23104.39
-25065.53

-
24000.Op 21440433. 25612.55 90.014

90.029
-214290700
-20659428•

•178351•
-1074829

-67%7649
-5725895•

609.39
6849972

J3s9311
369.70

-2bb97956
-2N73911

_	 24200.00
24400.00

21438502•
21435430,

25608.94 -__
25601.41 90.039 -18715386• -31967• -104504060 12497961 381.67 -223%7.23

24600.QO 214131616. 25604.01 90.045 -15,7077649 436780 -14580068 . 1743b•34 371•Ub -1b7$2.96

24800.00 214274210 25613.90 90.0048
9 00048

-!+807276•
%995•

115033•
1780189

-1 7 880%19.
-2016 36 .0 •

21384930
1412/•250

339.0%
787967

-14093.47
-8629.53

2SL, 31.T^
2$2130.00

21%23110_.
21%16608.

25620.Q9_ _ _-
25676.42 90.0'48

_723
-2250218• 229126# -2129 9 046 0 Z5%uV.(1 200.92 -.1	400

25400.00 2141J4542• 25640.02 9090147 2863751. 265613• -212205329 25406020 1%2•%2 3%51.83

25600 00 214102939 20658.59 90.04f8
90.048

7815336.
12321218.

2856470
2884076

-1 9 930 8 10 •
-17501034•

23B72•16
20969.84

57.2%
-19.45

9384.59
14788.3725800.01

26000.00
21405999•
21401696.

25659.91
25666.94 90.048 16122764• 274114• • 1 4 071 7 42 9 16b61930 11120%9 19350.50

16410.10 2139748/31 6671906 90.0416	_ _-LMQ _317. 2%4007•- -- ^1r 8,15780•	1178%939 -186.8	- 21615.63
_

26400.00 21393605.
_

25672916 90.040 20791258. 2002479 -b0368469 6028.94 •2%6.32 24952.91



TABLE 3C-2 ILUNT901
ASTP I5A- 2 101 LAUNCH VEHICLE OPE K AT10nAL FLiU n T TK AJECTu& Y	 —

NOMINAL
0Rb I LAL FLtfiML QAIL

FL:Gr1T -- 	- S P ACE FIXED -"'- - SPACE FIXED P u WION A ML YELpC1TY	vECTu« CunYQhcnTS -

111E NAOIUS vELOCITY PATH AN(mLE X Y I UA NY Oj

I5EC3 IFTI IFI/S) IDEGI (FT) IF TI (FTI IFT/S1 IFT/51 (FT/S1

- 266(3(1.	.---2.1390415^._^561p.5Z-- --90 0 030 213096600	__195765• yy7a%_q -71•]! •j9A.Sp 17oob.)9
268	̂_.90 2136830.,. 256o7.0J 90.010 2076J107. b4007• ^i31419. —0104.49 •.140.40 '111J.66

1 9 ) 27000.00 21367644. 35662.32 b9.996 16991905. 190()3• 9920074. —11900.81 -327.13 12733.64

1 9 ) END	OF	IU	bATTERY LIFETIME.

r

co

r

I

i



tAftlM FIALu POSI T ION AND VLLOLITT
v	 Z	 0A

(FTI	(Fl)	(FT/S)

	

-11037 6. 	611609p•	-lJlps063

	

-113&579	613128Y•	-/021•+'0

	

-llb7db. 	6179144.	-701.12
	-121431. 	6059071.	-7280.14

	

-1*0 86 0 • 	7009310•	-6377.11

	

-s121#10 • 	1079527V.	-1230be62
-1086ok1_	14 7 43 3 699	-16914.61

	

-71108•	17,014901A•	-20541.11

	

-8140	18746SSb•	-21490.92

	

21543.	18Y66295.	-21741.38
	163273• 	20i420009	-13079.62

	

5350079	21308099.	•14397.05
9632181- - -- 214517463, -.- ---!2 14 %Zf-t 4-4

	

1398077.	20166897.	•23175.30

	

Ib13821• 	18115153•	•20707.10

	

21625699	150098620	-17157.99

	

142b276.	11116040.	-11719.46

	

25'10748• 	66410670	-7629.41
--L915;t1i2!_- iy@SIZ9s	-	- -" 142, 413

	24293079	1022876•	-2158031

	

2135841•	-30827839	3406.03

	

1637002 9	•7816014. 	8774.07

	

11 9 57240	-10 7 52 3 50•	12107934

	

1021073• 	°11 7 29000.	13217.23

	

9'4 5 T91=-- I2/.149 0 5 •	13669_•17
	896610	• 15706305•	17890603

	

-bB6582• 	-1 86 01 86 2 •	21076.15

	

-1926818. 	-20 4 23 0 69.	23209.78

	

-2964903• 	-21155 30 7.	24131.11

	

• 3132957• 	-211s7 6 6Q•	24163.0)

VLCION COP
OT

(FT	1

'op1.33
-o00.e5
-785.41
-776.96
-671.94
-135.13

378.45
9,00.02

1177.98
1230.11
iS36.60
1954.02

_2193.92
2216.15
2001.05
1547.71
075.55

13.35
-9194!1 -
-953.04

-1981#.51
-2993.39
-3613.65
-3816.79
•3090.76
ft%622.10
•5092.69
-S1S4.00
•5066.66
-499,0.94

,Puh Lhfi ----
01

IFT/51

10667.16
13661.32
23611.55
13583.1#1
43217.86
21348.72
17957.43
13617.64
1201#5.44
11561.17
0550.54
3p1#6.87

-8160.15
-13260.41
-17654.98
-21109.54
-131#40.86
X9511.963
•24S26.78
-24312.10
-21810.S9
-11131.28
-20416.50
-20103.16
-16332.86
-11697.65

-6441.17
-841.25

106.05

TABLE 3C-3
ASTP (SA- 2 10) LAUNCH VEHICLE OPERATIONAL FL1G^T TkAjtLTpNT

NOMINAL
QRJtIlAL FLIGIII..UATA

	

FLIGHT	 ----- EARTH FIXED ----- 	 --•
TIME.	POSITION	VCLOCITT	PATH ANGLE	X

	

(SEC)	(FT)	(FT/S)	(OEG)	(FT)

- ^- - -- 	47)010	 .24695129	-. 9 0 . 001	-471949.

	

21	 593.76	614437Li. 	24695.25	90.301	-376151.

	

600.00	6294416•	24694.05	90.000	-1#20340-

	

3)	 603.38	6375766.	24694.64	90.000	-4446239

	

41	 64.•98	7350552.	14692906	09.995	-762785.

	

bp0.00	110562518	24682.52	69.97b	-2386921•
-

	

---.	- 1 Goo .-.0.0-	15678Afl0.	29672.32	491455L- -53301" s
	1200.00 	200904100	24665.78	89.933	•90916110

	

5 )	1264.78	21464747.	246F4.55	89.927 -10454756.

	

6)	1283.38	21053869•	24*64.27	b9.925 -1Ob5 6b 31-

	

1 4 00600	24134356•	24663.30	89.916 -13474222•

	

160C•00	28055792•	24664.16	89.906 -1821#29769
-1400+II0--315II95:i	2!1 4 _a %2--

	2000.00 	34535582.	24669970	89.912 -279285650

	

2200.00	37109483.	24670.36	89.927 -32336126.

	

2400000	39193142.	24667.59	89.947 -36139215.

	

2600.00	40760232•	24660.98	89.971	-39139924•

	

280C.00	41791601.	24651.22	89.996 -41183492.

	

-- 71	Zt&"AJ	9226fl29a.	2169II^3L_	90.011 •9115L35Y1_

	

3000.00	42275485.	24639.99	90.016 •1#21662469

	

3200.00	42207549.	24629.60	90.036 -42040598•

	

3400000	41590784.	24622.50	90.750 -40816949.

	

6)	3533.38	40879116•	24620.67	90.056	394215590
9) 3580438	40572068.	24620.68	90.057 -388262869

	

-- a600.t9k-4IlY35333• _ 2462Ds7 9	90e(L"_---385 425579--
	3eOo•00	38758292.	24625961	90.062 -35397595•

	

4000.00	36583561•	24636990	90.063 -31489755•

	

4200.00	33941814•	24653.34	90.062 -27040704•

	

4400.00	306706179	24672961	90.061	-21285734.
10) 4433030	303192119	24675.90	90.061 •214795099

II ORBIT INSERflUNI INERTIAL A TT IT UDE HOLD ANO LOX NPV IN PROGRESS;
2) BEGIN L"2 NPr;
3) INITIATE A M A NEUVER TO ALIGN AND MAINTAIN THt S-lVb/CSM ALONG

THE LOCAL HOR IZONTAL, NOSE LEADING, POSITION 1 DOMN;
-- - 41- J4 - "A bP !LI	--	-- -	- - - -

SI ENO Lh2 NPVI
6) INITIATE A MANEUVE R -TO ALIGN AND MAINTAIN THE S-IVB/CSM NOSE

THREE JEfiREE S ABOVE THE LOCAL HORIZONTAL, TAIL LEAUING,
POSITION I DORN;

7) INI T IATE A MANEUVE R TO POSITION TMs 5 -1V8/CS" FOR SEPARATION;
-kL- BEGIN LM2 NPV;

9) BEGIN INERTIAL ATTITUDE HOLD;
10) ENO LM2 NPV;



TABLE 3C-3	(LONT • O)	 -
ASTP	1SA- 2 101	LAUNCH	VEHICLE	ONEkATIOo.AL	FLjGHj 	lk.JLLIUkY

NOMINAL
- -ORb1TAL	fL16H1	VAIA --

FLIrHT	 ----- EARTH FIAED'--'- 	 ---- EA R TH FIA E W PUSITIUsN AND	WLLOLIT y	VLCT UN CUMPVNENTb ----

TIME	POSITION	VELOCITY	PATH ANGLE	X	 Y	 2	 0A	OY	 ^L
ISEC)	 IFTj	 (FT/5) 	 IDEGI	IFT1	 1FT €	 lFT)	 IFT/51	1fT/al 	 (FT/51	 -

-!QAA54Q10___ _.296749fe7--	909-O6J_--=1111'1772•	-3166992•	- 11 466 27 7•	21165.94	-4Y8S.G5	_	199.53
4606.00	27414864,	24691.73	90.060 	• 17471 9 j1• 	- 39 1 9 0 9 7 •	-20 1 5737j. 	23797.56 	- 441403 Y	 4OC4.43

4600.00	23627900•	24707.83	90.059	-12650350- 	-47468499 	-I94b1321• 	2921e.g11 	-3605.46 	IOlde•90
5000.00	39574501.	2g718.62	90•J56	-6661749• 	-534Y9579	-16718647. 	048-4037 	-2375.92 	15022.83

1^ )	$040.20	18734587.	24420.01	90.055	-7691910• 	-b%39b53•	-160 9 6 9 0 9• 	16800.41 	-4094.80 	IS903.64
$200.07	ISJ398450	24722090	90.051	-5123600. 	-06797409 	-13296 6 21 • 	15743.21	-fA64.Sb	19041.81

-------- 5400iIl0 __.---110 6 :2714- - 41120457-- 	90e042	--241 d4 15 .	-5 0 4 1 8 01 • -____-'917 0 45 6 •	11194.22	785.97	21027.27
.600.00 	7073963•	24112.73	YO.029	-646977. 	-0060004• 	-4565466. 	o07Y•10	2036.36	14816067
5800600	4687100•	24701.46	90.011	06234.	- 4 6792829	170$29.	674.10	4156.29	7##322.69
6000000	6:75969. 	2468Y.32	69.9,39	-415146. 	-3667124• 	5076175.	-##740.77 	5djl.8l 	13517.60

13)	6293938	12013793•	24674.85	89.955	-2912230• 	-1671589. 	11534987.	-1'1112974 	7653.69	20088.57
.200.00 	1005840U.	24678.73	b9.966	-16842620 	-1j6j55b. 	9593461.	-9801.34 	715!.70 	41453.16	

i-- --- 	A4Qn,Qn----1g271'llv=	-.-28,Z1.-'3fi_ 4Ti4JA_	- 4 ,& 1192Y._	'@29^80i---13411152•	-L!1@1f-212_._ @_119.0.	18I^4!^--.._
6600.00	1849SI10•	24668.22	89.925	-76269040	855211•	1682759d•	-18316.90 	8650.99	14074.78

1 1# )	6773938	22020660.	24668.43	459.913	-11035432 • 	13661110	1890870j. 	-20b6Y.57 	b7lj.18 	4852.49
6800.00	22547138-	24668.66	89.912	-115 9 523 7. 	2597723•	19161831•	'21190.59 	6688937	9165091
7000.70	26345936•	24671.43	69.908	-16029405. 	429054b.	2C%o2$2S•	-2295b.15 	8201.64	j7b6931

--	 7200.00	29626403.	24674.59	b9.912	-2069YO78.	$8444b1p.	206643790	-23$36.49 	7192.14	'1771.6%
0	 7400.00	12935981•	24,76.13-_-_ 	29.924	• ZS163001	7139774• - 9761588.	22290100/_ 	5694.26	Tjj10906 	-.

7600.00	35630931.	24674.49	89.943 	-2978150 9 9	60929939	176081004	-21094000	3778989	-12232.08
7800000	37875147.	24668.96	09.965	-33728 9 25.	86280109	14YI45510	-16211964	1030-$4	-16$66.49
8000.00	39639798.	24659.95	699984	-37005158. 	8691567•	11241934•	'14413.23 	-917.65	-19968.23
8200.00	40903286.	1464d.86	900012	-394463580	8064779	69924449	-9b97.C7 	-3431.04 	-22312.16
8400000	1#1651196.	24637.88	90.031	• 409319680	7324303•	2398069.	-Qb99983	-5863.75 	-23422.93

Lb)-	8513438	_ _ 41143138. 	24632.0-L. 	909011-TA13z07kt• 	6y@5-711•	-465437. 	-1950.33 	•7 . 149.-45 _ _ • 74491.48 - 	-
8600.00	1#1876227•	24629.53	90.045	-413913319	5926343•	-2292286. 	321•SC	- 8 065 . %6	•24269.26
8800.00	41578057-	24626.05	90.0$4	-4060 6 107.	4122826.	-6826431. 	$501.91	- 9 897011	-11868.21

16)	0942.38	41050294.	24627.34	90.OSb	-397698409	2648563•	-9b14690• 	9021.07 	-10 9 06.71	-10153.65
9000.00	1#0763220.	24628.b2	90.059	-39210684• 	20004b2•	• 10 9 61 7 77.	1U38j.1$ 	-111.15.16 	-19301.32
9200.00	3944$033•	24630.18	90.060	-36690017• 	-3316790	-144790400	1471bo6d -11900.45 	-!$711#.93

1 7 )	9240020	39120984•	24440.79	90006-_-3608=560• 	-814 80 - -15694240 -- 	155010_36 -12051. 9 5	-14887014
9400.00	37643635•	21#653.13	90.060	-33375241# • 	-2747516• 	-171926$9• 	1x289.19 . 12063 . 6 7	111302.66
9600.00	35386210.	24671.64	90.059	-29437092. 	-5110725• 	-189610660	2p923•10 	-1145108 9	-6305.91
9800.00	32707434•	24 690.92	40.058	-2507755%. 	-7281296. 	-19694178. 	22485.27 	-10151.65 	-997.03

1 , 5 "  . 4PARA!1 .0--lI.A thlikl-,1E TT150N:__
121 .501 DOCKING)
131 BEGIN LM2 NIVI
141 ENO LM2 NPVI
151 INI T IATE A MANEUVER TO POSITION THE VEHICLE FOR DOCKING MODULE

EXTRACTIONi
IAl _BEGIN - j NE_RT1AL ATTIIwDE MOLD;
17) DOCKING MODULE EXTRACTION;



•

TABLE 3C-3 (CONT01l)
ASTP 15A- 21 0 )  LAUNCH VEHICLE OPE R A T IONAL FLIG HT TMAJELTGRT

NOMINAL
---	- ^Ri11IAL_.^.L1Si^1I_-DJ1IL

FLIGHT ----- EABTN FIXED -•••- ---- EANTM FIXED PUSITIDh AND VLLOLIT Y VEGT ON COMPuNENTb '--'
TIME POSITION VELOCITY PATH ANGLE	A Y Z DA DY 02
(SEC) IFTI (FT/5) (DEG) 1FT) IFT) IFTI IFT/SI IFT/51 IFT/51

1324 1 Sp • -2 01i^4:	- - -- 904! "b i- . - 1907 0 71 t - .	-	21 8 23 . 2' 4 - 9321_0 .92 1507-17
10000 . 00 29650377. 24737.92 90.057 -2051 98 19 . • 911d719. -19j584I9. 11b9o•b1 - 8 111 .9d 4333.64

_10200000 262683810.. 24719.92 90.055 -159969839 -1053030 419 -917Y787941. 22138.12 • 6721.61 9393.66
10 4 00 . 00 226289410 244125.70 90.052 -1173 99 13 • -113 Pi O47 o -1 563 7 54 5 • 20251.09 • 2807.49 13905.81
10600.00 18823281. 244124.88 90ta45 -79651619 -11635478• -12 41 69 4 73• 17336.66 3739241 176240'44
10600000 14991545• 24718024 900033 -4863552• -112336469 -86540730 13549036 3612017 20350.46

-	-- 11II0 21 04---113 9fi146.- --29I117^Z1	-----401.O1L--2s9QY12a r4II1fk3 20t_ --lMD5II06n_ - 9088027 4010+ 4141 21941.92
11200000 8621243. 24695078 89.996 -12577529 1 6SA68980 42329. 4185.21 9690.65 12326016
11400000-- 77980840 24684.93 89.976 -929017• -63400410 444412000 -908010 12107024 21492.70
11600.00 94770210 24677.12 891953 -16164540 -3727124 e 8562100• -5933956 13906.16 19SO1.70
11800900 1263703414- 24673.33 __ 890931 °33810609 "6259630 1217b675e -10638.91 14 9 71.61 164174.46
12000900 163324129 2'tb73.4S 89.919 -58349630 2?072799 150941424. -14789671 15218093 11586.81

-	-- 1220n-A0 1813L21Q. _24L76 Jt9 890912 -91461590 $20441/60 17 A47461 a -1J118os0^_._1^61Q-!nh_--- - a^i9!3
12410O&90 2349741Sy9 24679099 89o913 ^!30415020• 79"4703• 183923419. •20642.26 13156.96 31416 
12400tpD- 27352070. 24682047 89.97,2 -17332 999• 104t49Q0• 19418272. •22056.341 10 9 1 909 0 -1882.01
12800000 31/5721939 24681.96 89.939 -21792561• /23176670 17550452• -22351.41 8006132 •6746030
13000.00 33448998. 21677.50 89895? -26198234. 135822310 15748366. -21519.47 4$65.94 -11182929

0 13200.00 35935913. 24669.19 89.922 -303381170 1 4 121130 13122052. -19606.05 782.65 -14951.89
_ 11400&00	_ 3799571pp. 	- Z4658329 902004 -3341751 86. 136662 0119 _9 6 25-32Qt 16712.2 7- -3136903 _178174_69

13600000 396994163. 24646.68 909033 -36957S60e 128722110• 604164960 •12917072
_

-69 71 0 04 -19763004
-13 8 00.90 114725376t_ 24637904 _ _ 90+038 391274509 111177570 19974166. -8621981 -10504104 6 '20SS000S

14000000 4113588960 24631072 9OoO48 -41037 8 0 9 0• 0709308o -2098365. -3833.62 -13631972 -20221071
14200 t"- _ - q1%9?19^ 2^43jt2^ - 90 052 -4104.98580. 57511040 -60183340 1139904 -15872957 -18802007

I U ^j 14400.00 %I124105o 24639066 900056 -39 l 7?b56410 2410861. "9552441. 6050.418 • 1 7 361 • ll -16382.97
-- 	---- lM6^0f 600/30 _2'1^5Z4^'1 --- 900066 -38241 . 86 8 29 • 113885: • 124141 39 2 • 10658.02 • 1 79 53 .95 •14108039

14800900 389120400 241670.412 °O.OS6 -35698933o 417046120- •14751261• 14732o69 -1 75 3 699 ° •9166.86
/5000000 370992109.. 241689 ,413 909055 -324048189 - 80876284 -16151 5 14. 18069089 -1 6 130 . 1 5 -4761.76
15200a90 3418480029 246137.00 90.055 -285315670 -1 1 0 94 30 89 • 1 665 Ca 05 • 20499174 -13789.72 -199.60
/5400 200 32192715. 24720093 90.054 -24273 9 289 -13548510. -16135306. 2ld96.70 • 10 6 27 . 40 4323.418
15600.00 2917684b. 24127.86 `/0.052 -19b46 77 0 . -141301214• - 14 9 421149 '14187930 -6bp5067 8136.60

O.O QII X58-Sft3IIZL_ -Z'lt2^e- ,̀t_L 90.0416 -154739939 -142412 030 -12!̂	71 3•	21351009 -- -2 62 99 04q	122090=%
16000000 222987140 241423.23 90.037 -143769139 • 167982841• • 10101 6 413. 1941412010 1 € 66.4 161415.11

-16200,00 1#605911---- 211/3050 90.023 -7762788. •j5y5598 q . •6d579679 16546.29 6430.04 17193.96
16400.00 1419322080 24101.80 90.005 -4814149. -13745276• -3295763• 12815.6! 10609.07 16256087
1560090( II416b2749 24690.65 69.98,3 -L679640• -11247318 • 3772629 d439.47 1 4 164 . 60 18300.95
16800.00 9123487• 24682.19 89.961 -1466741. -BD8b535. 3957561- 3638.27 17184.93 17339.30
17000•x _--- 86eAO6ds- __ 2AA77945 - 89.9-41- --'12366560 44.ij997@ 74509010 -1347.51 1 9 197.06 lb%%C.07
17200.00 10290825. 24677.16 890925 •20014143• '417869410 1000296%0 -626b.bb 20176022 12760•ey
17'400.00\ 1- 23437869 24679.82 89.916 •372241641• 3562861• 12JO84719 -IOb79.68 20052094 9413.07
17 * OC.00 16130279. 2468.6483 89.915 -6317111•• 7468228. 130186090 ';4946.39 1 8b 17 99 5 1632.23

181 1N I T lA T E A M A NEU V- ER - T O ALIG N _ AND - ^1N111- LN THE S-i^"B^^ONG
THE LOCAL HOR IZONT A L, TAI L LLAOING, POSITION 1 DOAN;



TABLE 3C-3 	(CUNTOu)
ASTP	($A - 2 10)	LAUNCH	VEHICLE	OPERATIONAL FLIG H T	INAJECTURY

NOMINAL
_OROITAL FLIGHT DATA

FLIGHT -' • •- EARTH FI X ED '•--- -- -- EARTH 'I A EO P OSI T ION A NW VE LOCIT Y VECT uo LOhPuNEMTk ---•
TIME POSITION VELOCITY PATH ANGLE	X Y Z NA uY DZ
(SEC) (FTI (FT/SI (DE61 (FT) (FT) (FT) (FT/Si IFT /51 IFT/S)

- - 	 -17 g oo .00 ---- _2064461Ha--- --2%b*7&IIZ --49.922_ _-9652979! 110193010 144463799 '16269.21 16b23096 1626.94
16000.00 24284751• 24bb7.70 89.936 -135636Sb. 1 4 0146 4 1 0 14'69ab5. -10674.91 14404.10 -437%.50
1 8 200 . 00 27731787. 24684.45 49.956 -17b$25bj. 16261060. 13611227• -22036.06 9267.11 -6152.61
18400.00 30904290. 24677.15 69.977 -22303 77 6 9 176838929 I1U37302• -21286.04 4667.29 -9499.18
18600 . 00 3374C731. 24666.74 69.599 -26692637. 1bI3496b• 9852046. •21414086 '206.76 •11239.64

16800.00 36192375• 24655010 40.019 '30797463 9 A71;9d094• 71910620 - 19459.62 - b147•10 •14237.43
_	i4IIII0 tIIII 3 8 "Affil i _  ZAA 1'14!!_  _ 9 0 III 2'1 - 31110! 17*	A W9 111 4,! _ _	' 1 212 7 5 __16 519 . 51 -9961015 • 15401•69

19200.00 39792639• 24637095 900044 -37349227 9 136*b8970 108881b• -12740.16 -1 4 06 90 70 _/bb90•66
19400000 10686325• 24636.83 90.050 -394631 9 09 105036139 -200$573. -4308.01 • 1 7 594.73 -15112•!1
19600.00 41484136• 24642.26 90.053 -40643425. 67095930 -49017300 -3441.45 -20177.53 -13710.95
19800.00 191575802. 24653.92 909053 -4062 4 622. 2504341. -7446212• 1618.96 -216be.07 -1161%604
20000.00 41157736. 24670.29 909053 -39999733. -!046661 . -9409010• 6620.95 -22024.0 4 -6919606
20200.09II Y	-31173• --2,1ka .s90- - -- 90!052_ '3.4.19 9 1 96. __ 6̂ '42 9i II9t _-:J09gDCSI4----	I13IJ i 94_ X111# 7. 4 6_ -6826080

2 0 4 00 . 00 38812364. 24106.81 70.052 -36%118089 -102 7 12179 -ll e 2 g2 62• 154S1.0f -1 9 117.1 8 -2492.51
20600000 36912817. 24721.20 909052 -320700 5 1+ -137999989 -11 9 64 19 0• 18b11•l9 -1 6 002 . 74 eF0i11
2080C.00 34559611. 24129.99 90.051 -280461 9 2• -1x6112489 -11 4 82347. 11245.94 -11973062 4100.00
11000000 31765694• 24#32.16 90.047 -23643 7 25• -1 b b 4 2640 • -10 4 66 06 4 . 295900#6 -%446003 696797*
21200.00 28632533. 24728911 930040 -19086 93 60 -1 9 4 6 0182 9 -8719710. 21761.60 • 2077.00 9389.58
214II(I.III3_--Zh 1 5 1 SS2^---- 2 -41J19. 2-r, _-_4IIlII21-1%"9151s - -6661)74i__ 116Qi_!1^ _ ^L'1^^_----L110,!^0

N	 21400*00 21407832. 24707.89 90.011 -104404 8 60 -181898810 •1291827. 19703.11 •136080 12291.76
21600.00 174900469 24696.56 89.991 -6795853. -1 6 016 6 1 90 -1783151• 16586020 1 3! 00 . 10 11673.18
22000.00 13539392. 24667.58 89.969 -3863bb6. -12955833• 729332. 12606.46 17274.81 12334.2b
22200.00 9645179. 24682.30 89.949 -1797361. - 9 164013 0 3105562. 7967.17 20134.39 11321.61
22400.00 7162569. 24681.2 64.932 -7055100 -485%0560 5118531• 2901.31 2 2b0/•21 9718.31

,_-	21600.00-_.6"556,=#---1968.1.LL--9:42 _ !1481tl8!--- -tA40409s 6 1 61039s -1331!25 1^
6=#7.11

QQ
722800.00 1193645. 24687.96 81.918 -1632758. 1402712• 82510310 -7472050 12944.05

-._	 23000100 13150573• 24691.92 89.923 -36131480 88455039 9035175. •12219.35 21180004 2608.50
23200.00 17125139. 24693.59 69.935 •6491741. 126366699 9292342. •1641b.50 16447033 -32• € 5
23400.00 21096040, 24691.54 89.953 -10123 96 4 . 161%63210 9G3079y. •19752.36 14%94.45 -2550.81#
23600.00 249128549 24685.31 899974 -14315 49 2. 16620265 9 82894606 •22083.07 9919.07 -4807.96

-- 	 23Ya0€0^----28 L' 7-flY4^---^912^sfl------ -10015 ' 1@3181114k4 0 -- -20Q9Il !lZlt- _	7143036/ -23282929 .	470Y . 28 •6684.65
24000.00 317244330 24664.04 909014 '236586729 20402*499 S61709b. -2328b06b •602.41 •6090.37
24200.00 31595446• 24653.04 909030 -281156 8 4. 1 9 770954• 39322510 '21087434 -6286037 -6766080
14400000 37046131. 24±45.11 90.041 -3231 7 241. 179692430 209734$• '19746.56 -11453998 -:289.83
24600900 39039080. 24642.36 90.047 -35945234 0 1 6 22 9 122 • 1516360 -16376.49 -16026013 -9069.23
24800.00 10544105• 24645.99 90.050 -388099269 1163 5 031 0 -1196731• •12144.33 -1975$.74 -6345.71

_25000.04 ALS179a4a_ _24656aII1_ 40.050- • 40759572 • 73967199 -3056643• -7263.39 -24 4 3 60 6 9 -71*7.98
25100.00 42003983• 24671.17 *0.050 -416883239 27394610 -4348941. •1978.77 -239'4b01b -a6860*5

_	25400.00 419326210 24649018 90.049 -415421340 -2047580• -5315603. 3439.60 • 2 1 12 7. 4 4 -'T4606g
25600.00 413220626 24707.19 90.049 -40322307. -66144460 •59204116 8710.69 -23026.0 6 -2090i43
25800.00 40176686. 24122.32 90.050 -380862429 • 11114378. -6151581• 13556.6i -20 6 72 . 6 4 2:.006$
26000.00 38509244. 24132.27 90.030 -34945375. • 15017997• •60201639 17717.99 -17108.82 2;:7932

2 62IIflsII0__ _36 397 2 • 2413540 -X1059831• X10- kea'1 • --	- 7,Sl s 6̂ ^72. '40969.22 -117 ' s9 -k ?062.6"1
26400.00 33695847• 21732.96 90.012 • 266303620 • 200 7 51870 -ybi8 2313202/ -7628903 4'P#:•36



TABLE 3C-3 	(CONT04I
ASTP	(SA- 2 10) LAUNCH VEHICLE	ueL k A T IONAL FLIG n T	TkAJL^TORY

NOMINAL

FLI(.MT ----- EARTH FINED " "' •••• EA RTH FI NEU PUSI T IU N AND	VfLOL1TY VECT u k COMPONENTS •'-•
TIME POSITION VELOCITY PATH ANGLE X	 Y 2 OA OY OZ
(SEC) (FT) I F T / 5 ) (DEG) (FTl	(FT) (FT) (FT/5) (FT /5) (FT/51

-- 	 1A6pIli0D	.__3aA1-2026•—__ _21125900 -3065 Igo • . 24087.16 _ -20 7 1 • DO 7) 61.24
26800.00 27129789. 24114.07 90.017 • 17p796329 • 208 9i i4769 -2771993• 2j779.31 3607.54 76e4.6b

1 9 )	27000.00 23297262. 24702.73 89.996_.'12459379. •19619145• •1`17227• 22221.51 9099.jl 799.27

191	END OF	1U BATTERY LIFETIME*

Ow



TABLE 3C-4
ASTP (SA- d 1J) LAUNCH VEHICLE OPEkATIONAL FLIG h T TRAJELTbkT

NOMINAL
ORBITAL FLI4M-T DATA

FLIG MT ALTITUDE INERTIAL VELOCITY	VECTON	ALIMUTN LONGITUDE 4EUCENTRIC GEUDETIC
TIME kANSE A NGLE SPACE FI X ED EAkTM FIXED 1P05• EWI DECLINATION LATITUaL
(SEC) (FZ) (DE(a) (DEG: IDES) (DEG) (DE(j) lUE61

---_11_ - -593.19-_.. -	5207.1Ze-. lbt212 53.386 51.710 -65.u74 39.476 34.764
21 593.78 5207569 16.254 $3.414 bl.749 -b5.633 39.001 38.790

600.00 521061. 16.679 $30619 520052 •659213 39.654 409049
3) 603.38 521236. 18.810 539856 510219 -649983 390991 40.181
4) 643.98 523212. 11.690 55.826 54.303 -02.144 41.596 91.767

600. 0 0 53061060 32.319 0q.983 63.694 -49.794 46.9114 47.106
--- 1000.00 53e571a-_____ _	96.007 _ 	10.132 799742 -30.631 51.085 $1.173

1100.00 543791• b9.792 97.372 970663 -9.469 51.369 51•S76
5 1 1164.78 5448100 64.231 102082 103.291 •2.811 50.610 50.799
6) 1283.38 545092. 65.505 104.265 1049657 -.941 50.312 509501

1400.00 545916. 73.493 113.036 113.992 10.121 47.744 47.93c
1600000 545439. 87.167 124.669 126.435 16008/ 41.054 4).244

SA4SI1^ _.	1004175---_ ----_132.883-- - -- _ - 129AYt1-	- -- - _ 3 695l! _.32lglb .32.590.__
2000.00 Sgl6 	8. 114.553 137.928 lgO.glB 48.536 22.640 22.777
'200.00 541422. 126.224 140.749 1430501 57.02` 12.241 129322	 -

r 2400.00 5437419 141.887 141.792 1440649 64.795 1.538 1.548
2600. 0 0 549006. 155.538 141.222 144.023 72.470 -9.157 -90217
2800.00 556603. 169.156 138.954 141.540 60.671 •196656 19.779

71 X991-. 8 __-- 864_9[3.	177tlkl- -_1,".a13___137i051------ -a9^7T1-- - -=9sj1	--- -299486
3000900 5652360 1769854 13q.631 1349855 909112 •29.440 •210806
3200.00 573108* 1630444__ 1279600 129.336 1010703 -38.660 -380848
3400.00 578317. 149.760 117.001 116.149 116.494 •46.014 -46.206	 -

8) 3533.33 579591• Ig0.677 IC7	481 106.399 128.481 -49.494 -49.664
9 ) 3580.38 579469. 137.469 IOq•003 104.565 1336083 -50.371 -50.560

-	34Q11._Q0 _J79! -- 136.129- - --	1^2! ^ 7	---- --}-02.913 13b.053 _ -50.677 -SO•dbp
3600000 675296• 122.470 450326 6b•IgR Ii40030 -	• S1 s 4I6

-_
-51.801

_._	goOO*OO 566293• 108.602 _.	499236 68.383 176.046 •48.561 -44.752
4200.00 553190. 95.125 66062 550288 -167.397 -42.290 -420482
4400000 $37923. 81.1438 46.185 46.176 -Ibq.g36 -33.903 -34.061

101 4433.38 535314• 7Y.151 47sOBO 44.992 -152.559 -32.3..2 -320536

1 j O R BIT	1NSER TIONI	I NERTIAL A TT ITUDE HOLD AND LOX NPV	IN PROGRESS;
2) BE61N LH2 NPV;
31 INI T IATE	A	MA NEUVER	T0- - ALIG N AND MAINTAIN THE S- IVB /CSM ALONG

THE LOCAL HORIZONTAL, NOSE LEADING, POSITION^I 	DOWNI
4 1 END Lox -
51 END Lq1 NPV1
61 INI T IATE A MANgVVER TO A61 6k AND MAINTAIN THE S-IV8/CSM N05E

THREE DEGREES ABOVE THELOCAL HORIZONTAL, TAIL LEADING,
POSITION	I	OOMN;

7) INITIATE 	A	MANEUVER	TOPOSITION	THE S-IVBiCS M FOR SEPARATION;

-- 8 € BEGIN LKT NPV i --  ------- ------ --9) BEGIN	INERTIAL	ATTI T UDE HOLD;
---	 - ---- - --- 	-- - -- -- 	__-.___	-	- -	-- -

101 END	lzllj._NpV;

0



TABLE 3C-4 (CONTrU)
ASTP ($A- 2 10) LAUNCH VEHICLE OPERATIONAL FLIG HT TKAjECTONY

NOMINAL
0RBIT AL _ _FLiGMI DATA	-_

FLIG HT ALTITUDE INERTIAL VELOCITY VECTOR	AZIMUTH LONuITUUE GEOCENTRIC 6E4UETIC
TIME RANGE ANULE SPACE	FIXED EARTH FIXE D 1POS.	EAST) DECLINATION LATITUDE
(SE C ) (FT) (DEG) (DEG) (UEG) (DEG) (;Era) (DEGI

l il-W640 _-53`!741 t -_Zg.68b 96-r@4S _ _._ R'%17-6 L -152.184 -32.044 -32.217
4600.00 522687. 67.741 42.715 409214 -144.1110 -14.258 -140403
4 800. 0 0 509796. 54.037 399571 Zb@ 858 -135.413 -13.909 -130999
5 000. 0 0 5009300 40.325 386263 35e423 -127.546 -3.216 -30236

121 5040.20 499705. 379568 38.199 35.353 -126.00b -1.049 -1.056
$200.00 497275. 269611 389589 35.783 -119.861 7.555 7.605
5400.QA !L948(14. _12_•_911-_ 40,1601-	_-__	37.989_ -111.734 189155 18.270
5600.00 504705. 1.439 44.620 429350 -1019466 28-189 26.450
$800.00 513260,1 149644 51,1266 499469 -919166 37.526 379712
6000.00 522532. 28.350 61.40'1 609162 -76.770 45.191 45.383
6200900 530600 42.06(p 759578 75.001 -58.578 50.283 50.47L

13) 6293038 533663. 48.470 83.344 b39082 -480980 51.456 510646
_ 6460.00 5361§4#_---_----55 171!_L- 929591 -- __9696_ -37.6#_0	- •--. _fel-Zl^----- 619906	-6600000 5368820 69.491 109.038 1099813 -179278 490107 499297

141 6773.38 538826. 81.371 1200522 1219847 -29280 440086 44.279
6 800.00 538667. b30195 1229010 1239414 -9239 439140 439332
7 000.00 536680. 96.892 1310008 132.961 13.105 34.939 35.120
7 200900 5343960 110.582 136.787 139.179 23.674 250409 259559

_- 740040 533 57• 1249264 __ gA 1 169 ---X429858 _	32.498 -- - - _L5s-137	--- 15.205 -
7600400 5347599 1379939 141,668 1449611 400402 4194!8 9.629
7 800900 5391319 151.606 !41.538 1449369 48.048 -6.237 -69279
8000.00 546199. 165.25', 139.756 1420414 56904-. -169878 -16.934
8 200. 0 0 5546 05. 170,529 1369043 1389377 659074 -260995 -279150
8 400100 5630279 167.337 1210826 1319706 76.984 -36.339 -369523

- -15Z --- -	_ 8 5.11,3 8 S-6 6 949_9 _15 1607 - --- 124•$76 --- - 116.44• 63040Q -,11.9!6	- - --4l•238
8600.00 5692620 153.696 1209270 1210585 696819 -449238 -440431
8800.00 $71696. 1409037 106.719 107.396 107.393 -499747 -49.936

16) 8942938 570485• 130.30ti 94.941 9b.18ei 111-904 -51.593 -51.780
9 000900 569298. 126.371 90.003 93.003 128.014 -519765 -51.951
9 200000 5617039 112.697 73.279 72.603 1480640 -490746 -490936

171 __42§0.20 --- rm s .9b21.	_103x947 71h2,16 699-427	1 5 2	479 --- •40.085 -499975
9400.00 5498049 99.014 51.712 $89399 166.237 -44.228 -44.420
9 600.00 53511;0• 85-322 50.145 480270 - 179.90 - 360307 - 36.490
9 600.00 5198980 71.620 43.925 41.596 -168.97] -16.930 -27.0b5

11) CSM SEPARATION; SL A PANEL JETTISON)
121 CSM DOCKING;
13) BEGIN LH2 NPV)
14) E N U LH2 NPV;
IS) I N I T IATE A MANEUVE R To PO S ITION THE VEHICLE FOR DOCKING MODULE

EXTRACTION(
1kL_SEGIN INERTIAL -ATTITU DE Ma 0(-
17) OOCK;w6 MODULE EXTRACTION!



TABLE 3C-4 (CONT•0)
ASTP (SA- 2 10) LAUNCH VEHICLE OPE R ATIONAL FLIG H T (RAJELTURT

NOMINAL
----. _--- _ - _-- ------.-..	 ORBITAL FLIG H T JATA

FLIG HT	ALTITUDE	INERTIAL	VELOCITY VECTOk ALIMUTH	L0Nt.1TUJE	GEUCLNIRIC	4LUDETIC
TIM E	RANGE AN GLE	SPACE FIXED	EARTH FIXED	IPOS. EAS1) 	DECLINATION	LATITUDE
(SEC)	 (FI) 	 .DEG)	 (DEG)	 (UE(a)	 (DEG)	 (JE(I) 	 IUE(a)

-1^1---.----_26248 38 -5j3211i -kb 92 0__.---_ '118423 -39.426 -164.570 -22.239 •2g•374
10000000 5063349 570910 40.217 37.567 -159.922 -156713 -16.830
10200. 0 0 496461• 440193 38.449 350628 -15l.bYo -6.069 -00140
10400.00 4915180 30.y70 380344 35.514 -144.220 40689 40721
10600.00 491812. 16.750 399888 37.210 -136.270 15.365 IS.464
10800.00 4966650 30101 43.327 409953 -117.380 25.661 250812

_L"Wflaf --- - 50 4 5444-- --lzoa6 198200- _ - -	-- 47 * 266 -J 16.714 35.194
11200000 $136899 24.497 589330 b6.°48 •103.235 43.363 43.556
11400.00 5220159 38.222 71.456 70003 -869039 49.251 49.442
11600.00 52b076. 51.946 87.994 870915 -65.571 51.737 51.924
11800.00 531100. 65.665 1040964 105.564 -44.687 50.164 5093`+3
12G00.00 5 3 1 1 * 6 . 79.379 118.998 1200242 926.631 44.9:1; 45.163

_	 -12200.00 5291564 - 43.061_ __ 128a495 -- 1]0.812- _.. -Ilt374 37.2TiL_-- '-- 374•136 _
12400.00 526481, 106.788 13S•b34 1379822 -19176 w27•96 28.166
12600.30 524737. 1200482 139.478 142.105 80021 17.869 17.082
12800.00 525268, 134.169 141.438 144.256 16.104 7.290 7.339
13000600 5288119 147.849 141.726 144.573 23.764 -3.451 •3.474
13200900 535213. 161.520 140.387 1439103 310616 -14.110 -149202

rn	 134011.00 643730. 17&•193	_ LlZi21S-- _._L9s^5 - ---^121II- _'^^!'11i---- •24.67Q--  _-
13600.60 552511. 171.077 131.713 133.719 504648 •34.036 +34.215
13800.00 $59757 ¨ 1570429 123.098 124.565 63.63to -42.390 -424581
14000.00 5636110 143.761 110.577 1110422 b0•s34 -489623 -480814
14200900 $628669 1309087 94.443 949618 100.291 -51.629 -51.bI6
14400000 556972. 116.407 77.347 76.b42 I2I.280 •50.634 -50.822

_	 1440^0D ----- 464	i- IQj • 7_k_9 - -	-iL9Q - - -- - ̀ 1 .639 -- - 1390 828_- •4_5.909. - ----469 101-  - -
14800000 532612. 69.023 52.230 60.490 1540600 •38.495 038.683
1 5000.00 5176	1. 75.317 45.240 43.015 166.180 -290414 -29.579
15200. 00 503657. 61.603 400958 38.377 175.620 -199370 -19.490
15400.00 492818. 47.880 380734 359943 -176.15Y -8.810 -8.869
1 5 600.00 4867$79 34.152 38.219 OS.377 -1680448 14959 19973

-	15 8 4 -3Q^4?-L-_ 39.333 06.60 _ -1.60 ! 623- 1-2.689-	- - 12.772
16000.00 4896 40. 6.707 42.255 39.792 -162.03! 23.116 20.264
16200.00 4969i1, 7,107 47.A48 45.393 -1416907 329s90 33.06b
16400.00 5057920 20.823 55.674 54.145 -129.235 41.479 41.670

-_-- 	 16600.00 5143j1i 3405b5 67.772 66.856 -03.00V 489047 460239

16800000 $208449 48.287 839649 83.399 -93.177 51.485 a1.t:73
101 .3 1 5 -72.03: 50.934 51.122

17200.00 5248960 75.736 1150865 116.952 -b3.O6c 46.551 46.7"4

-	-- - - 	17400.00 523Q@69 126.857 1289539 -37.884, 394365 39.544
17600.00 520013. 103.163 134.178 1369358 -260020 30.405 309573

181 INI T IATE A MAM U VER TO ALIGN AND MAINTAIN THE S• IVIjJLU - ALONG

THE LOCAL NORILUNTAL. TAI L LEADING, POSITION 1 DONNI

.^.r,... 	•+rwwwrrcwusa.oewa	 wNWraiOtlft4c'i^i.y' Yr:t t^k-+



TABLE 3C-4 (CONT•D)
ASTP (SA- 2 10) LAUNCH VEMIL L E UPEkAT10NAL FLIG H T TRAJLrlOkY

NOMINAL

FLIGHT	ALTITUDE	INERTIAL	VELOCITY VECTOk AZIMUTH	LONGITUDE	GEOCENTRIC	4EODETIC
TIM E	RAN4E ANGLE	SPACE FIXED	EA'(TH FIXED	( POS• LAST)	DELL / NATION	LATITUUE
(SE C )	 (FT)	 (DE(a)	 (DEG)	 )DEG €	 (DEG)	 (DE(s)	 (UEGI

-- -- 	 -	-- 	--1760II. 00 --517701. __	I-lb98 6 7 -- -110.701-	-- OIA255--
ISO F)v	00 517359. 130.564 1411.115 1,43.698
18 240. 0 0 519956• 144.255 141.003 144.657
18400.00 525637. 157.939 140•o76 143.637
18607.00 533694. 171.609 138.188 140.701
18800.00 5,425134 174.654 133.320 1350,441

---	-	- 19000600 --- 5 5 0Ŷ 5s -_ _1.kQ• 999 _ la-s- •Is1) 9 _ 127 • L6 --  -
19200.00 555386• 147.323 114.021 115.024
19400.00 5559979 133.641 98.6141 94.955
1 9 600.00 551542• 119.955 81.393 61.053
19800.00 $42262. 106.261 65.974 64.972
20000.00 529322. 92.559 54.433 52.827
Z02IlII•O n	rbI614i_-BBL t 149 --
20400.00 5004209 63.130 41.786 09.279
20600000 468d89, 51.403 39.106 36.352
20800.00 481687. 37.669 38.195 459352
21000.00 479595. 23.930 369911 36.141
2 1200.00 482401• 10.193 41.369 300630
21 400. 9P 466425 -	- - -Jt-599 -mss9-69__ 440796
2 1600.00 497550• 17.317 53.380 61.717
11800800 5061620 31.058 641.503 03.4135
22000.00 513069• 44.797 79.604 79,193
12200.00 517119• 58.533 969863 97.133
22400.00 5180040 72.264 112.646 ;13.581

-- ?240Q OQ--- --^lb^^^i _ ^ t989----_-1261? - --^26• 60 -- ----
22800900 5131360 99.708 132.730 134.801

_ 23000000 510197. 113.422 137.843 140.321
23200-00 509008. 177.129 140.711 143.453

^.^ 2 3400. 0 0 510663. 140.831 141.786 144.636
6b 23600.00 515502. 154.527 l41.241 144•037

_800.00._ 54-29 3 :_ _ . - .	 16 8.216 13 8 A9J -- X 1 . 5 7 3 -
2,6000.00 531821. 178.0%9 134.682 136.904`̂
24200.00 5401540 164.394 1279660 129.395
2 14400.00
14 600.00

5460600
5479339

150.708
137.01d

117.058
102.454

116.207
1C4.951

24800.00 544867. " 3.323 85.331 85.147
@j 15001,3C 536970. 109.623 69.206 00.355

z5200.o n 524882. 95.915 $6.722 b502%b
2 5400.00 510683. 82.200 48.146 46.137
15600.00 496374. 60.475 ~2.684 40.255
220,oQ.00 484217. 54.743 39.551 .16.042

26000.00 476163• 411.003 38.259 35.423
26jO0 .00	4 73p^5_#_ _. 27 6 258 38.¢p5_ __ ^5•b¢5 - -
26400.00 474818• 13.510 40.645 38•04l0

-16.409 .90.8484,6 20.570
-8.116 9.941 10.001

-0402 -0789 -•794
7 0347 -11.497 -110573

15.771 -21.931 -22.065
2b•62b -31.763 -31.936

_37.4169 	- --	- 840,497 - 40.67
6301:! -47.352 •4/05,63
720895 -51.240 -51.436
9 4.009 -51.249 -510437

1130od4 -47.350 -470541
129.073 -40.481 -40.672
1! lv"t - -	-'31-0 724- 0310896
151.210 •21.859 •21.992
159.657 -11.388 -110463
167.%J% -0641 -06,45
1 7 5.1 7 9 10.125 10.191

-176.471 200655 20.7b2
-l^?• 797_- A! 13Q----30 0 79 9 - -
-15,494129 39.569 39.7s41
-1390614 846.718 46.910
-1200426 51.008 51.196

-990257 510438 51.615
-79.516 147.992 10410003
-63. 41 9 _ #1.2jb_ 41 1 0 %1#6

-- --500853 32.636 320811
-40.796 21.858 22.996
-32.259 12.444 120526
-240464 1.738 1.750
-16.771 -9.004 -9.061

00559 -JTgb3q_ -19.66b
.890 -29.544 -29.714

12.489 -38.601 -38.789
27.290 -45.984 -46.176
4S.00l -50.669 -zo.bSb
66 .909 -51.614 -51.801
00.90.> -4d.S51 -+o.741

103.546 -42.259 •420461
1I6.51b -33•d4b •34.026
126.851 -24.100 -24.324
105.55¨ -1j0oUY -13.690
1 4 3.429 -}•096 -3.116
J b le13i 7.692 7074#3
159.282 id-305 160420



TABLE	3C- y	(LONIOU)
ASTP	(SA- 2 10) LAUNCH VEHICLE UPEk ATIUNAL FL1G"T 	TKAJLLTURY

NOMINAL
0Rn1TAL FLIQ"T wAIA

FLIG HT ALTITUDE INERTIAL VELOCITY	VECTOR AZIMUTH LONUITUUE 4EUCENTNIC %LQu ETIC

TIME RANGE	ANULE SPACE FI X ED	EARTH FIXED (PO$*	EAyT I DECLINATION LATIIUYL

l5i_ C ) (FT) (DEG! (UEG)	 (UEb) IDEGI (DEG) (DEGI

_2x600. 00_ AD653L 0374_ _tl&2AIl	 4j.y95 1 6b 0t;I I 28.4y4 te.60^

26dOO .00 488863. 13.999 51.413	 490628 17v.954 37.675 d7•oot
191	 (7030.00 49745o, 270798 o1.639	 60.431 -lby•551 95.315 4;) 	boo

1 9 )	ENP	OF	IU	OATTERY	LIFETIMr.

k _^
rn

r	.



TABLE 3C-5
ASTP (SA- 2 10) LAUNCH VEHI C L E OPERATIONAL FLIGHT TMwJtLTORY

NOMINAL
ORBITAL FLIGHT DATA

FLIGHT VEHICLE ATTITUDE AI.6LE VEHICLE	ATTI T UDE K ATE MLLATIVE vEHICLE ATTITUDE
TIME pITCH YAu ROLL PITCH YAw MULL PITCH YA• ROLL
(SEC) IDEG) IDE(i) 1DE61 (OEG/51 (DE6/5i (DE(a/5) loE(el lu0s) IUE(.)

1) 593.18 -- ^94t^6Z -6.366 - '?93-- •000 •000 0060 8.181 -4.690 -.918

2) $93078 -99.767 -6.366 .293 0:00 •000 •000 8.223 - 4.690 -.91b
60300 -99.767 -6.360 0293 •DOC •000 •000 8.649 -4.00 -0916

3) 603.38 -990767 -6.366 •293 •000 •000 0000 b.bbl - 4.091 - •910
4) 643098 -111.537 -10881 .+•40 •DOC •000 •000 •000 -000 -0000

600100 -122.247 -1.990 0477 -•069 -.000 -0002 •000 •000 -.000
_ _--LIIQO;eD	-1.3"173_ -2-0.2L_--- _^-:IIIId -•IIl3 •000 -9002 0000. •000 .000

1200.00 - 149.693 - 19948 •01184 - 0009 .001 - •OuL 0000 •000 0000

_	5) 1264679-- - 15.,0135 -l.b9B -.633 0000 •000 •DOC 0000 •000 9000
6) 1283.38 -155.410 -1.681 -9675 -.069 -001 -•01;2 •000 •000 6000

1 4 00 . 00 •120.425 18707 -58.984 •300 -0001 -•500 42.968 306,96 -bY.503

1600900 -60.425 1.399 -I58.964 9300 -•002 -•500 116.717 16915 -160.889
- - - "II0.00 _- 13.792 _2aSL€_Y-_1784319 -0064 -- - -= .00 2 _-_ 9401--. --- 177.000 _••000 -1800000

2 0 00900 -27.469 .576 -178.129 -0068 -.002 0001 177.000 -0000 -160.000
2 2 00.00 -41.137 .110 -1780048 -•068 -•002 -OCO 177.000 --000 -1000000
2 4 00.00 -54.798 -.358 -178.078 -.068 -•002 -•OCO 177.000 0000 160.000
2600900 -6&0456 -.800 -178=216 -•068 -.002 -•001 177.000 -O0u -160.000
2800.00 -829112 -1.192 -1789455 -.066 -.002 -0001 177.000 •000 -16U.000

71 _,2_ltjAAA 6___ •1.583 -178. 766 xn*l- .-•001	_ x!002 ___.. 37 7. 000 ____fAQjL_ _19._0_i400
3000.00 .9J9302 -035 178.085 -•300 •GS3 -0452 1750491 1.210 176.903

3200.00 -157.302 .117 1789071 -0300 •002 0000 119.126 10(005 170.806
3 4 00000 142.696 0558 178.167 -.300 •002 0001 62.772 .020 -179.935

81 3543.38 1089807 1834 178.289 *CDC 0000 0000 580000 -0000 1600000
9) 3580.38 105.597 .926 1780342 -.068 .002 •001 58.000 -0000 160.000

360Il:0fl _10Sa_5A2 ___926 __ 17a g 342--	- !AIQQ •000 59.340 •QQ1 179.Y9b

3 8 00.00 105.597 9926 178.342 0000 •000 •000 73.00y 0009 1790960
4000.00 105.597 .926 178.342 +000 •000 -000 86.676 0013 179.960_
4200.00 105.597 .926 178.,342 0000 •000 •OCO 1000357 .012 17Y.941
4 4 00.00 105.597 .926 1780342 0000 •000 •000 114.016 •007 17Y.926

lul 4433.38 105.597 .91b 1789342 0000 .000 0000 116.332 .006 179.924

11 ORYIT INSERTION] jNE y 7(AE_A TT IIUDE HOLD AND LOX NPV IN PROGRESS;
21 SE61N LN2 NPV;
2_1 1NIT IAT_g _ A__MANEVVE R TO ALIGN AND MAINTAIN THE 5-IVB /CSM _ ALON(3

TIIE LOCAL HORIZONTAL, NOSE LEADING, POSITION 1 DOON;
41)_ENO_LOX NpV:	 ----- -	---	 -
51 ENO LM2 NPV:
61 INITIATE A MANEUVE R TO ALIG N AND MAINTAIN THE S-IVB/CSM NOSE

THREE DEGREES ABOV E THE LOCAL HOR110NTAL, TAIL LEADING,
POS 1 T IOr, I OURN;

7) INITIATE A MANEUVE R TO POSITION THE S-IY8/CSM FOR SEPARATION;
81 RESIN LM2_NYYi	 _.	 _.
9 1 8EPa1N INERTIAL ATTITUDE HOLD;

101 END LM2 NPV;



TABLE 3C-5 (COhl9u)
ASTP 15A- 2 101 LAUNCH VEHICLE OYE k AIIONAL FLIGMT IKAJE610k1

NOMINAL
ORBITAL FL16MT _VATA

	

FLIQMT	 VEHICLE ATTITUDE

	TIME	 piTCH	YAM

	

ISt(.1 	 (DE.)	;DEG)

	

444C.Zo	-	-10&.597	.----	.920

	

4400000	105.597	•920

	

4 6 00 4 00	IC5.597	.926

	

5000.00	105.597	.926

	

12)	 50 40.20	105.597	.926

	

5203.00	105.597	.92o

	

---- ----.._5 4 0000n	- --- los-1592	- --2930_
	5600.00 	IOS.597	9924

	

5800.00	105.597	.926

	

6000000	15.597	.926

	

6200000	105.597	.920

	

131	 6293.38	105.597	0926

	

- ----- - 	- 6407.0,0	- . __ 1,01..53?--- - -.424- -

	

6600.00	105.597	.926

	

1 4 1	 6710.38	105.597	.926

	

6 8 03.00	105.597	.926

	

7000.00	105.597	.916

	

7200 . OT	ICS-597	9926

	

o -	YII • 00--	l 0 a .591-_	• 421_-_
	7600.00 	105.597	0926

	

7 4 00.00	105.597	.920

	

8000.00	105.597	.926

	

8200000	105.597	.926

	

8 4 00.00	105.597	.926
55 ) j . I&- __ JDS.4^_ Olt)

	

 790612	10232

	

8 8 00.00	19.612	9928

	

161	 8041.38	-16.988	0681

	

9000000	-160960	.681

	

1+203.00	-18.168	.661

	

171	 9240020-	-	 _'641
	94 00.00	-18.988	.681

	

9600.00	-18.988 	•681

	

9800.00	-18.968	.681

AN(0LE
ROLL

(DL(.)

17 8 x.142-
178.342
178.342
178.342
178-342
178.342
1.78sj4i -
1760342
178.342
178.342
178.342
178.342
1748342
178.342
178.342
1780342
178.341
1780341

_074a3-%
178.342
17b0342
178.341
1780342
178.342

-174-9 J-12
•178.896
-1780654
-178.529
- € 780529
-17805[9
_17ai429-
-178.529
-1780529
-178.529

VEHICLC ATTI T UDE KATE

	

PITCH	TAM	 kOLL

	

IDEG/S)	(DE(a/5) 	IOt(8/5)

	

• 000	•000	•000

	

• 000	•000	•OCO

	

-COO	•700	-OCO

	

0 000	•000	0000

	

0 000	0000	0000

	

• 000	•000	•000
_ OQQQ_	•000	•040

	

0000	•000	*ODD

	

0 000	•000	•000

	

9000	•000	0,110

	

• 000	•000	•000

	

0000	•000	0000
_,fl40_--	_.Dab--.	-.t000

	

• 000	•300	0000

	

• 000	•000	•001,

	

• 000	•000	•000

	

4 303	•000	•OCO

	

0 000	•000	-000
-0000-- .00.j L--	oaza-

	

0000	 't00	 •000

	

• 000	•000	0000

	

-COO	•000	•000

	

-000	•000	•000

	

6000	•000	0000
_

	

- coo 	__ s000_	 0000_
	-0300 	-2001	-001

	

- 0 300	-•002	•001

	

-•068	-.002	•001

	

-000	•000	1000

	

0000	9000	0000

	

0000	•000	0000

	

•000	•000•000

	

0000	 •ODD	 •001:

KELai1VE VLNICLE ATTIluLt
	PITCM	TAN	BULL

	

(Ucfil 	IDES)	I0EG1

	

116079 9	•QO6	17Y.9i3

	

12 7 .74 6	-001	17Y.915

	

141.45 4	-•005 	179.909

	

155.171	-•009	17v-906

	

15,7.92 9	-.009 	179-906

	

168.894	-000tl 	179.907

	

-177.376 	•0002	17V.907

	

-163.040 	0009	119090b	 L""

	

-149.YIb 	.022	119.900

	

-136.10 Y	0035	179-6b9

	

-122 0 46 5	.046	179.674

	

-116.OStl 	0051	179.866

	_s106t2l4 	.0^7	1719b58

	

-950032	.0 1	1790636

	

-63.14 9	•061	179.819

	

61.326	0060	1790817

	

-67.626	.056	179.801

	

- 53.934	tuba	179.790

	

.•1n0248	- -MII '!L_-_! 15,.783	_J
	-26.569 	0040	179.780

	

-120b96	.040	179.780

	

•773	0045	179.781
149438. 	179.779Gob

	

1 8. 102	0026	179.774

	

j80tly8 	.Q7_¢	179.769 	-

	

1507415	-.1St 	-1772987

	

-300536	-9534	-1790385

	

-59.400	-.000	-160.000

	

-55.461	0003	-17909VS	 -

	

-410164	0G17	-119060

_- 1 7 9 0 7 7- , --

	

-28009 9	9032	-1790919

	

-149405	9048	-1790962

	

-0701	•062	-179.961

11 1 CSM SEPARATION; SL11.--!•!!_KIEL JETT.LSON;
12) LSM DOCKING;
13) BEGIN LM2 NPVJ
14) END L42 NPV;
15) INITIATL A MANEUVER TO P OSI T ION THE VEHICLE FON DOCKING MODULE

EXTRACTION;
141 BEGIN _LhFgT IAL  ATTITUDE Mo_L01

17) DOCKING NOODLE EXTRACTION;



TABLE 3C-5 (CO'vT0D)
ASTP (SA- 2 10) LAUNCH VEHICLE GMEkATIONAL FLIb"T TRAJELTOkY

140MINAL
QRd1TA1._ FL11iHT DATA

FLIGHT VEHICLE ATTITUOE ANGLE VEHICLE A TT I T NUL K ATL n« ATIVE VEHICLE ATTINUL
TIME PITCH TAM ROLL PITCH YAW RULL PITCH TA6 ROLL
!SEC € (DEG) (UEGi (DEG) (DEG/5) 4DEG/51 IDEG/S € (yLG € IVL(2 !DEG)

181 _ 9&93.3d 1Z1"29_ !.000 -COO •000 5069V 0067 -17Y9961
10000.00 12.997 -9272 178.467 -30C •001 -•OQO 44.971 -1.547 1779575
1C223.00 72.997 .105 178.447 •300 •002 0000 11b.714 -19308 170.101
10 4 0900 120.569 0470 178.517 -•069 .002 •001 100.000 -•000 160.000
10600000 1060840 abaft 1789670 -•069 .002 •001 160.000 -•000 180.OL3
10800.00 93.106 10088 176.898 -•069 .001 4001 1800000 -0000 180.000

- -"aQQ3Q0_- -_L4.i -49	-- - 1.305 --17 99186 _ njQ!!9	-__z001_ 9002- 1009.0" - -iQ00 !"too0
11200.00 659631 16444 179.518 -0069 0000 9002 180.000 -0000 180.000
11400.00 SI•B95 1.499 179.872 -•069 9000 -002 Ib0.000 -0000 1800000
11607.00 38.164 1.466 -179.771 -.049 -.0'0 •OG2 lb00000 -•000 -180.000
11 8 00.00 249438 103S0 -179.432 -•Q61 -•001 •001 180.000 -0000 -1800000
12000.00 109720 1.157 -179.131 -0069 -.001 pool 180.000 -•000 -1809000

_ 1220Q_sJW_ --2.989 --^Q.1 -178o883 --- -.069 -.001 0001 -- 180_0000_ -0000 1_800_000 -
	--

11400.00 -16.689 9597 -1760703 -0068 -0002 0001 -180.000 -0000 1800000
12600.0 -300381 .263 -1780600- -9068 -.002 0000 1800000 -0000 -1800000
12 8 00 . 00 -44.067 -9081 -1789578 -•068 -.002 --OGO -1800000 0000 -Ib00000
13000.00 -57.746 -.416 -178.638 -0068 -.002 -•OGO -1b0.000 9U00 -160.000
13200.00 -71.422 -9722 -178.775 -0068 -0001 -0001 -180.000 •000 -1600000

r 13400000 -8(:1096 -1963 -178.979 -0068 -6001 =18090M_ 0000 -1600000
13 6 00000 -98.770 -1.184 -179.239 -0068 -tool -0001 -1800000 0000 -1800000
13 8 00.00 03120945 -1.314 -1799539 -0068 -.000 -•002 -160.000 •000 -180.000
14000.00 -126.122 -1.367 -179.860 -0068 -.000 -0002 -166.000 •000 -1800000

..^ 14200.00 !139.802 -19341 1799815  -0068 0000 -•002 -1600000 •000 180.000_
14400.00 -IS3.468 -10239 179.505 -0068 •001 •- 001 -1809000 0000 1806000

-167.179 -	6? 1790228 -0068 • 0 1 ••0 	1 80.000 _ 0000! 180.000
If 14600.00 179.124 -0837 179.000 -0069 9001 -•001 1800000 0000 1800000

15000900 650419It -0561_ 178.83; -9019 .001 -4001 180.000 •000 1609000
b

C'
15200.00 151.106 -.258 176.733 -0069 000., -•000 180.000 0000 160.000
15400.00 137.986 .Csb 1789709 -.069 .001 0000 180.000 -0000 160.000

d 15603.00 124.256 .363 178.760 -•069 .001 •000 lb0.000 -•UOG 160.000
_ __L ri 8 00tQ q 1101524 _,643 178.681 -•069 .001 0001 160.000 -•000 IbO.000

La 16000.00 96,7t16 0883 179.065 -.069 .001 •001 180.000 -•000 16C.000
_ 16200.00 83.0141 10067 179.300 -0069 .001 0001 180.000 -.U00 160.000

16400.00 69.302 1.187 179.572 -,069 9000 •001 1600000 -0000 160.000
16600.00 - 55.sel 1.136 179.b6ft - •OoG .0011 •OG1 160.000 - .000 100.000-

16 8 00.00 4).815 10213 -179.841 -.069 -.000 •001 180.000 -•000 -160.000
17000•QQ_ -- 22 - 093 10121 -179eS 6^_	_ - 0069 - .001 •001 160.000 - •000 - 100.000
17200.00 14.366 9965 - 1790309 -.(169 -•001 0001 1bU•OD0 -.0OO -160.000
17 4 00.00 .651 0756 -179.102 -.069 -.001 9001 lbU.000 -0000 -180.000

- 17600.00 -13.058 .sO7- 1178.95) '-•060 -•001 9001 -lbo.000 -•000 -160.000

181 I NIT I AT E A MANEUVER TO ALIGN AND MAINTAIN THE 5 - IV8 /I 1r  ALONG_
THE LOCAL HOR IZONT AL• TAI L LEADING, POSITION 1 DOWNI



TABLE 3C-S (CONT•UI
ASIY k^)A-610) LAUNCH VEHICLE OFE k ATIONAL FL1G h T TRAJELT,)Kr

NUM I I-AL
OROITAL FLIGhT uAT_4

FLIGMT VLMICLL	ATTITUDE ANGLE vEhICLL AT7I T uuL K AT L KLLATIVE VEMIELL ATTITUW6

TIME PITCH TAW ROLL PITCH YAW kULL P/TCM VAN ROLL
(aEC) (DEG) (DEG) IUEGI (UEf./51 iOLG/5) (DL4/s) (UEGI (GEG) IpEil

-- _	17400+0II- -- _-_260 4 1 -	.13Z---17-80$12- --- -•060 -.001 •OCO 1b0•L00 -0000 -1600000

18000.00 -400456 -0050 -178.840 -.06b -.001 -9000 -lb00000 0000 -Ib0.000
18200900 -54.146 - 0326 - 178-b86 - .068 - •001 - 0OD3 - 180.000 •000 - 140.000

18 4 00 . 00 - 67•8J2 - .577 - 178.994 - .066 -.001 -•OG1 -!60.000 •OGp -160.000
1860000 -81.515 -.701 -179.158 -0068 -•001 -Pact -lb0.000 0000 -160.000
18800000 -95.196 -.956 -179.368 -0068 -0001 -•00t -160.000 •000 -1600000

-- 	190II1100A -Tabs--_ -.00.0- -•001 -lbO.00O •G00 -1600000

19200.00 -122.561 -19107 -1799071 -0064 -•000 -0001 -1804000 0000 160.000
19400.00 -136.247 -19086 179.861 -0068 0000 --001 -180.000 •000 100.000
19600.00 -14y.937 -1.003 179.o15 -0066 -001 -•001 -160.000 •u00 1609000
19800.00 -143.632 -0669 179.391 -•066 .001 -0001 -180.000 0000 1000000
20000.00 -177034 -.677 179.206 -0069 •001 -•Opl -100.000 .000 180.000

-	 -	2QZ110^II13	- 164.95- -i95^-- -1713Z0_-----^t^4-- -- !^4^.- -!'4Q1 - - --1l0'QO-a--- 0000 _ 1001000---
20400.00 155.238 -0209 178.990 -0069 0001 -•000 1800000 40000 1800000
20 6 00.00 lyl•513 .044 178*971 •9069 •OCl 6000 leG•00n -0000 100.000
20600.00 127.780 0290 179.011 -•069 •001 •000 180.000 -9000 1600000
21000.00 1140041 0514 179.108 -0069 •00t •001 t8C9000 - •000 1009000

,.	 21200.00 100.297 •704 179.155 --069 •001 0001. 186.000 -0000 1800000
N -	--21400.88 --L7-! ^94j-- -.0k9 _ -t9g1-_ •001 -1e0•4Q0-__ -1400000-_--

21600.00 72.403 9943 17906S8 -0069 0000 0001 180.000 -0000 130.000
21800.00 590058 9979 179.690 -.069 *000 0001 180.000 -0000 160.000
22000.00 45.315 0958 -179.676 •0069 -.sc0 0001 180.000 -•000 -160.000
22200100 31.577 0681 -179.655 -0069 -0001 •041 160.000 0000 I6D.000
22 4 00.00 17.845 .754 -179.458 -.069 -0001 0001 Ib0.000 -0000 -160•o00

_ 126 Q0._0^. __- .^i12Q . 58$ _ _-17 9. 297 -
---- 

-00 69 _-. Oct

 ----	
- •001

-	

180.000 -0000 -100.000

22600000 -99599 0386 -1790140 -0069 -0001 *000 -140 . 000 -0000 1000000
23000.00 -23.311 .169_ -1790114 -0069 -•001 0000 -1604000 -0000 -160.000
23200.00 -37.017 -0054 •1790100 -•069 -0001 -9000 -1800000 •000 160.000
23 4 00-00 -509718 -9269 -179.139 -0068 -•001 -0000 -180.000 0000 160.000
23600.00 -64.414 -0463 -179.227 -0068 -•001 -0001 -160.000 0000 -180.000

-_23401Lad__ ----^tii102_------.621 __.1^^.^ _  9.49$- _._ _..^•OOt .	- • 001 180.000 0000 -lb0P000

24000000 -91.797 -975C -1799$23 -0068 -.001 -•OCl -Ib00000 0000 -100.900
24200900 -1050987 -8827 •179.713 -*068 -.000 -0001 160.000 •000 -180SPOO
24 4 00.00 -119.177 -.b54 -1790915 -9068 -•000 -•OGl -180.000 •000 --too 	300
24600000 -1320869 -0830 1796883 -0068 *000 -0001 -180.000 •000 1811.000
24 8 00.00 -146.565 -.759 179.692 -0068 .000 -•001 -160.000 00CC ICO.000

-	 ^'9O_Q•ea -160.Io.^._.__._##!ft-- --179i529_ .00-09 -00t_ -•00.1 lb6.0Uu -0000- 1nv.00i7

25200000 -1739974 -94194 179.347 -.069 •Oat -•001 -16G*000 0000 103*000
25 4 00.00 172,310 -0319 179.289 -.069 .001 -POGO 160.000 0QUO 16r*000
25600.00 158.587 -.128 179.236 -.069 -001 -•00C 18G000J 000; 0	0	̂Jc0
25600.00 1440066 00e5 17904!0 -.0439 .COI ;CJ.L 164.005 -*UOp •nU•_00	-
26000.00 1319117 0250 179.266 -.069 •001 POGO IOC9000 -•000 ib^.G00

_ _4j_ZQ0-00 117 .372 0 416 17 90347 goal •000 100.000 -•OOG 1600000

26 4 00000 1030623 0554 1790464 -•099 0001 •001 1400000 •9000 1400000



TAOLE	3C-5	(LUNTOUI
ASTP	(5A-21 0)	LAUNCH VEHILLE OPE R A T IONAL pL1GMT	TMAJELTOKY

NOMINAL
_ __--.-----_---_-- --__-- 	--- -QRb-ITAL FLLfiU— AIA—

FLIGHT _.	VEHICLE ATTITUDE ANGLE VEhICLt A TT 1 T UUt KAT E MEI.ATIVE VEHICLt ATTITUDL

TIME PITCH YAW	ROLL PITCH	YAW MULL PITCH lA* ROLL
(SEC) (DEG)_ {DEG)	(DEG-) (UEG/S)	(DZG/5) (O44/S, (utb) IDt(s) IDEG)

-26000.00. - --.-A-tieIL -4-G;z.	179.010 -_	• •B69_	0000 •Ol)1 IdU•000 '•O1?0 1Wp.000

26600.00 76.118 .715	179.775 -0069	.000 •001 1600000 '•000 160.000
1 9 )	 27000900 62.367 •730	179.999 -.064	-.000 •001 160.000 -•000 1400000

1 9 )	ENO	OF	IU BATTERY LIFETINE•

r
w



FLIbMT_.	(IMk_	_ ....

(SECI

--	--	 -	 -	 TAOLL 4L
- -	 AsTP 15A- id 10) LAUNCh VLM1CLE UPEKATIONAL Ft-16.T 'K,.Jc,1Un1

Nul11 %AL
S-ld STAGE RL-LNTRI DATA

MASS	 THRUST	 ORA4s	LON41TUwINAL	VThAMIC	 A.n.l• 	MALN

	

- ITOTAL) 	 ACLELENATION	PRL5bURL	 Nu.
(LA)	 ILeI-- _- 	(LB)-- 	IfT;SLC2) 	(Lb/FT2) 	(Ld-iT/FT2-RAu)

t! !40•x- l0135A. --^--	̂63q-T, - Z5191^ -	-	•510  --^7. N570yG9a.
11#1 . 00 101251#. -134y4tl. 21#733• -5p•SV4 17• yy71bJ51•
142 . 00 1006066 -139565. 216650 -51.562 15. 457dJ4V9.

21 i	!€ 7 - ^ - 99974.  00 1917,4 0 -6.171-_- 139 45040d37.
143 . 00 999740 09 191069 -6.149 130 45849470.
160 . 00 999744. Of 2 6010 •_•8_37 20 46241190.
180 . 00 99974. 0. 2	• --'- --•.087.

	..- .. ---	0.	
--.

46291J7;.
200 . 00 99971#0  0•_ ,4»• _•.014 as 46303626.
220 . 00 99974. 0. 15. -- 	-0005 00 46404929.

--	
240 . 00 -__-_-. avv74. ^- -0• _ 100 ••003 0• 46305517.

31	2 1#3 . 00 99974. 00 100 -0003 00 46305592.
260 . 00 99974. 00	

-
120 -00041

-- 	
00	

_
46306043.

260 . 30 499746 08 80 -O'LG9 00 .03(sbvz/.
30 999714*99974• 0 1330 ••J43 00 •6310251.-_
320 . 00 999740 00 1174. -.378 1• %633573b.

.^	340.OU 9997,40 09 11691. -39762 tl• »6591076.
r	36j.UU 99974. 00 196591. -31.5[2 79. .9151016•

_ J 40 O U0 99974. 00 7639 96. -24 5 .8 73 482 • 679_-h0419.
400 . 00 99974, 00 25088^s. •80.741 143•-- --- 783ti11>,300
4 20 . 00_-- _9 99740	_

--	
._

--
1 1_9682• - 38.517_ 990 79451037.

4 1#0000 999740 00	- - 11257 ,4 • -3s.229 	-' IOS• 00191bole
1#60 9 00 999 740 00 1 099990 -350400 1030 6Da291vB.
480:00 -  - - - X9974 0 Q^- 10722-^ -^^09pi 	-- - 102, -81371199.
$00 . 00 999740 0• 1055$70 -330971 601• 01844x6[.--69

-T64435:	- -  IW -- 6-7265619:
4)	531.00 999749 0• 103745• -33.3bb 100• k2478bS3.

I) PHY S-RAL SE^ARATI ONi -^- - - -
21 RET RO-ROCKET 8URNOUTi

S • 1 STAGE APOGEE-r--
4 1  S-18 STAGE IMPACT.

6.48
6.46
6.443
6.42
6.42
6.72
6.69
6.34
b.b9
S.70
5.70
S.79
be ta
6.744
6.d5
0.4x
6.03
4.16_
l.lM

.67
•tix
.43
.36
.31
•28
.26



TAtlLE Mt; ICONT•U)
AS_TP	( $A- 2 10)	LAONCM VENICL L OPEK A I I UNAL fL16N T TKAJLLTuNY

hOMlNAL
S - lb STAGE RE-ENTRY DATA

FLIGHT ••• SPACE FIALO ••--- ••• SPACE F1AtO POSIT 1 un	AND VELOCITY	vE.TUR C U ..PUNENTS ---
-	

-- Tj i (E-.
	

--
_

RADIUS VELOCITY PATH AN-QLE -	A - - 	- Z UA BY uL
(SEC) - IFT)	- _ (FT/51 IOEGI (FT) (FT) (FTl (FT/5) IFT/S) IFT/S)

ITO.as-  1j 10^1"K. ---- TS bb^^ 66029 f1098'^92s 1g9^7: 339	10• 1926.87 698.y% 6g19•q611
141 . 00_ 2110215 40 7560027 66.323 210967110 16943b• 33po1p• 1y1G.a9 69R•bv bvla04111

1 '12 . 00 21105163. 7493.62 66.550 2110160]• 190333• 337101• 1864.63 69b•61, 6665.91

2) 1 1#2 .97 21108034• 7451•05 66.762 21108360 0 191204, 344346. 1b20691 6,08.36 6b4d*bJ

11#] 0 00 21108122• 7451•]0 66.768 2110444.1• 1912320 344	q o• gbjv*vO 698.35 663063b

1 6 0 . 00 21 15362 9 0 7210'2 2 70.378 21147614o 206462• 460254. s2e5.L0 6936!0 678690

1 8 0'00
_

2111617j. - 015.32 4.844- -- 224-T 7 S-. 495740. 163b•4z b87.7n 6764.03

401).!QQ- 21127921! 6874• - ----79.5-1-4 2 12 19057• 241967o 730621 • 1009.66 0#10'43 6743013
-- --

220 . 00
--

21246229•
-6786.58 81.337 -- 2122700 8• 2S9S2y. aWi4d'. 36a-70 674.07 6710991

j4Q,00 - A2538j5s 0751 •05 69-245- - 21228`1 9 1 • d7o,V5a9 999D*J. '23).2Y 6o € •4p 6640989

3) 243 . 00
- - --

211539516 6750.3q 89.98' 2112763y• 119b51• 1016	19 • -330.69 666.1.4 6666.35

3 6 0'00 21289788. 676Y.06 946165 212 t741 Ys 294222• 11 3305tl• -8bY.9S 649.66 _ _ 66Stl•9b

2 11 0 , 00 21231;144. 6940.19 99.028 21040910 311333•
_

I Til l  W.
_

95 M6-j.j6 z613i7b

300 . 00 21206868• 6961'88 103.750 2115d19S• 32027q• j397949• -1106.86 C'IZ•b9 6Stlt•7b
--	

- -
320.00 - 2I16743i. 7^32.L6 job,287 21109612• 345033• 1529164 1731.34 433.3*. 6$36.08
34v ow 20 - 17389. 7323916 112.566 210489980 3616016 1659134. -334x•15 623.3*. 6461.21

r
360+p0

__
210561166 7298.93 116.565 20976797. 177951 17tl6300. -3816.41 610.67 61e4062

34 0600 2099604 24 494 9.29 1 189843 209057 100 39y0890 18911360 -x716.9' &pool• 4016.21
'400.00 X210. 2016.30 113.9 0	!8141. ^T0'- ^^' T p̂• -' ^VTf y .^3 -- Q33^2Y---- -t 549,

20952603• 1556.85 112.936 2035S525• 42736bo 1969609. 6726.98 4052021 1079086
''10-00 ___ - I_o94j4_iO•	i 14_Z9.01 -- 111 . 23 2 20641981. 444`J26o 19696330 -629013 bb1•4M 940.89

'60.00 20931879. 1360.16 1Q8.703 2063p19b. 461770• 20083102 -553.19 662025 91b.g4

--- - 306.465 20 6 19• t790 1,19 - 20266240 - 497s76 16 -1087 927.86

5J0 . OJ 20916357. 1350.14
--

104.72i 206101876 49613y• 2045449•
-

-401.21
-- -

060.67
--

Y34036
--	9]19,9.-^- 5Z0 $ uo - 7040V84e-  i- T3MF9-"- X397"0 ZOvOf37b/.--`513'fZ1Fi- 20bgIf9• "Zb:56 857'4v

-	4) 531 . 00 ----20 4 06 5 20 0	-- - 13 330Ff  _ 102 . 75 6 20796770• 622d86+ 20744970 •410iB1 tl5••90 934.02

11 PAT4ICAL SEPARAT IOM;
21 4ET RO-ROCKET BURbOUTi --
31 S-1 0 StA6E AeOGEE:
41 S-I8 STAGE IMPACT.



 AJF

TAeLE 4C 4CONT901
ASTP/SA - 2 10 1 LAU..CM VLHICLE OPE k ATIUNAL fLIG.,T TKAdtLTUKr- -- - ._	_.	

i.UMINA&_
5 - 18 STAGE RE -GNfOY idAIA

i^l lHT	 •---^ EARTH F lit_! _ --••• 	 ---- EART M 'IALO PUS1T 1 6N ¨ NU VLLU^.1T Y eLC1UA CA"Pw h C N TS ----
T1ME	POSITION	VELOCITY	PATH ANbLE	A	 1	 Z	 ux	 uT	 ul
(5EC)	(FT)	ifI/S)OEG)	IF"T)	!FT)	 lFT)	(FT/51	IFT/51	lFT/51

I T 1^0 .8^--.
	.

1flp7T^ -ZTitT-1^i2.7SS______ P12741- '1613 11 9398. 1,99d.. 77 -30. is

1 41 1 . 00 4119960 6639.57 •2.709 19.17030 -1415• c20[460 t91a0o b -.10.17
lYj•QQ111397.-	

_
0570s10 -63.004 194662• ':645. 120151• 1930.65 30011

21	1 412.97 304654. 66_26996 63.227 19748,10 -1677• 231641• ZOO/o$9 •30.06
143 . 00 404741. 6626025 63.23-4-- 197568. -1678. 23201b• 1886.S4 1.30 11
160 . 00 409987. 6256.11 67.231 24115,. •2170• .130972• 2341.15 •27.48

-	ItlO0OJ-- 2--	-4g ----bp3i.h0 -7 -2.iv6-. 382*OS0	_..
- -2670• 446701.-_ 1724.06 022.9E

130 . 00 642#460 5887.55 77.688 310944. -33610 b6211b • 111.270 -17.32
-7 520

_ 
_16.- __6 63 .29- ---- 03032_ . 32702Y• '33620 677111• 415.18 -Iq•b7

2 4 Q• OQ '561070 5120.86 69.109 3308710 -)4960 791911• -113.00 •2.77
31	243 . 00 d734600 b719.92

--
89.^81 330401• -35030 bpBVY^. -404,65 -1.45

260 . 00 961683. 5741.37 946913 3225066 -3463• VOSVl169 •723.98 6.21
l2^0 . 00 10631#00. 64 4.'{V____ 1000-61^3Ql91s. -=^2#j. - 1016$:,- _^1Z6:y^` 1^^2j

30 6 09_ 1164255. 5966.64 106.103 26906S• -2doof 1132719. -I947.a6 27.27-. _
3 2 0 . 00

--
11651890- -- it63. 41

-
111.292 223995• -2143 1145201. -2561.00 J9034

340 . 00 1367021• 636b.77 116.132_ 166e9S. -1130• 1j56a11• -j164•27 51.92
360 . 00 1#69070. 6305.01 120.640 961960 -1030 1465716• -6628.79 58.03
3 8 0 . 00 1555779: - go58.49 1260031 3 6809 0160 lbb$476• -1616013 2!•!,3_
400 0-00 1487120• 1057.34 1400849 -b340 736• -lye 	1280 -Y66.4^_ •1l0^^
4 2Q•OQ_ 169341126 6 3 1 .43 _^^•7 4 9 71 4 Ni4. 5010 1593346. -618.09 •6014
440 0 00

_.
lb94544• 5le•97 175.710 -251/iY0 4679 lb94a73. -ble.97 •eE

460.00 1694420• 404,9074 1799125 -354710 #92• 15940250 -441.95 1014
1594091-  -----	 5.7p --^ 74 196 -4370	- 516. 1593491 • -384.86 1 • 1 1

5 J0 • UU 1S938a5. 343615 178.956 -50963• b3.1• i493040. - 641.61 044
r-- b'1J•^0

_
13 3-^[.----^q.TI- 179956Z- - -- -5747-1. _	S33•- UST2704: -- - -309 1 33 2012

41	631 0 00 193673• 294090 1790774 -607070 523• 1592bi3• •293.77 0.46

11	PnT S ICAL SEFAN*TION;
---

21	RETR O-ROCKET	BURNOUT;
-31 3^-1S STATF-A VOGEE I

41	S-:d 	5TAGE	!"PACT.

5934.19
aV.p•14
b660.75
bub3.41
Soos•21
b001•06
3771.69
5761.53
$7401.71
b71V•74
5716.25
b6vb*61

- -•3tiT•pl
S6JY•8Y
56ub•91
0546.41
S16o•39
31111 •641

60b.16 -
130.90

•30
-2604#
-sb•01
-19.31

-	-15.36
-"10.72

L



TAnLL 4C (CUNI•U)
ASTP ISA-110) LAUNCH YtMILLE UPE^AI1014AL fLI4.T TkAJtLTuNv

S-18 STAGL RE-ENTRY DATA

	

FLIG"T	ALTITUDE	RANGE	RiLATIVL	VELOL17Y VECTOR ALLMUTM	LU' + VITUVE	%.LVLLh7n1C	-EOULTIL
- 

_
Tjl'^E 	 -	-- - 	

-	
VQLOCITY	SPACE FI XED	EARTH F1xEu	(POS. LA%TI	UtLLINAT1014	LATITuuL

	

(SEC)	(FT)	INN)	IFT/Sl 	IDEGI	 (DEG)	 (fit%) 	 ( LAG I	Iutb)

-- - il !40.65 1^24j8^ 35.643 6735.34 52.936' 45.0~0 -°0.14 26.69L
1 4 1 . 0_0 1y2b55• 3b.YdI _6728.40 51.Y44 45.041 -00.14n 2b•b91
142 . 00 -- 1950760 -- --- 36. 9 40 6662.02 53.005 	- 45.046 -00.117 2d•90c

21 j9, L 098759•_.__37.864 •6j7•lb 53.042 4=.•C52 -00.110 28.91)
143 . 00 190846• 37.692

-
6616.94 53.044 4t)•0^1 -006114 [8.914

1 6 0 . 00 2445490 $39924 63p9.% 53.230 45.100 -/9.69A 09.102
1 6 0 . 00 267320• 72.631 6086.56 -- 	53.4p7 -___- 45.369 -7Y.64S c9••21
2 00 . 00_ _ 31 - 809 € 0 __ 4"  .24 -9 59244.25 53.574, 45.561 79.391 29.539
220 . 00 337834• 109.812 &821.26 53.752 45.766 -79.13,. c9.755

_- 240'GU	_- 345JL4b • 120.342- 5 779. 46 53.927 45.Y02 - 1a.ddl 29.969
3) 243 . 00 345819• 1310120 6778.16 53.953 46.016 -7b.e43 30.031

26Q!00	341849 14606
-	

liaioS02 	54.1 	3 46.212 780624, 30.163
: 8 0 . 00 316433• 165.400 &882.33 $4.282 416.453 X6.36,. --- 30.396

3 299385• 18_3._976 -6024-0-96 54046354.463 46.707 -76.104 JC•60v
320 . 00 2606829 202.011 6219•lQ 54.649 46.974 -71.bs2 J0.0Z1
340.00 2 1 03 64• 221.300 64&4.97_ 54.862 47.250 -77057,. 31.033-360 . 00

---
1493180 239.770 6484.91 55.296 47.4b6 -77.311 3l•141

J00 . OU 68432_• 255.163 4100.56 59.163 47.390 -77•U9n 41.41b
--	- 400 . 00 49670• 260.733 1072.40 X5.356- _- 45.763 -77.011 31.476

~20 . 00 4b15b• 261.921 637.86 853042 45.376 •76.99% 31.492
440.00 34939. 2629227 519.59 8(3.922 4Y.d18 - 76.4,9^ 31.1495
460 . 00 _[53580 262.287 442.75 89.877 65.427 -76.vby 31 .1496

- - 14 dp•p 0 17105• 262. 00 385.68 --89.953 74.761-- -- -76.9bq 31.496
500 . 00 9836• 262.316 343.10 89.852 b7.4bo -/0.980 31.496

----5Z0•^- - -- ^3^1	
_-

^b^.33^-^p^:a.^-_ 892;'_ - - 35:674 -76.988- 31-496
4) 531.00 0• 2629348 294955 8x•970 a,2.596 -lb.y8a 31.496

I1 PHYSIIAL SEPAMATIUNI	 ---	 -- -
21 MET RO-ROCKET BURNOUT:
3) 5-1 0 STAGE APOGEE:
41 5-18 STAGE IMPACT.

29.053
29.U5'1
29.006
29.016
29.011
24•c66
2Y•400
29.104
29•yll
30•.-s6
3G•16Y
30•JyI
30.665
30.116
30.991
31•c0J
31i412
31.460
31.65o
31.064
31.667
31.660
31.660
31.600
31.668
31•eo0

ab QA



APPENDIX D: "LAUNCH WINDOW OPENING TRAJECTORY DATA"



TABLE 1 D

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING 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)0 Guidance Reference Release (GRR);
Initiation of Time Base 0.

-0:00:03.30 -	3.30 --- Time for S-IB Mainstage Ignition.
-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-Off Signal; Initiate Time

Base 1.
0:00:10.00 10.00 (9.80)1 Initiate Pitch and Roll Maneuvers.
0:00:57.74 57.74 --- Mach One.
0:01:13.23 73.23

---
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)1 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)2 Level Sensor Actuation;

Initiate Time Base 2.
0:02:16.07 136.07 (3.00)2 Inboard Engine Cutoff (IECO).
0:02:19.47 139.47 (0.00)3 Outboard Engine Cutoff (DECO);

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 --- Ullage Burn Out.
0:02:32.77 152.77 (13.30)3 Jettison Ullage Rocket Motors.
0:02:45.10 165.10 --- 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)3 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.
0:09:44.07 584.07 --- Guidance Cutoff Signal (GCS).
0:09:44.27 584.27 (0.00)4 Initiate Time Base 4;

Inertial Attitude Freeze.
0:09:44.87 584.87 (0.60)4 Begin LOX NPV.
0:09:54.07 594.07 --- Orbit Insertion.

180



TAF-;LE 2^

-	 ASTP (SA-210) 	LAUNCH VEHICLE OPERA TIONAL r - LIGHT TRAJECTORY
LAUI. : CH +g INDOW OPE,406

- -- POWERED FL I GI J TRAJECTORY FVE14T SWOMARY

-	 _ - - - - - SPACE FIXE,i - - - - LOr GITw[)E
EVEVT FLIGHT ALTITUCE VELCCITY FLIGHT FATS, AZIk,UTH GEuDETTC POSITIVE

TI.IE 	(SEC) (KM) (M/S) ANGLE (DEG) (DEG) LAT.	(LEG) EAST	(DEG)

GUIDAidCE REF. FFLEASE -17.20 .09 40b.57 90.000 90.00 -26.63 -- -80.67

FIRST MOTIM	-	- --	.00 .09 408.57 9u.000 900Ou 28.63 -80.6;

MACH Ot:E 57.74 7.34 586.02 59.863 80.50 28.64 -20.61

--

,MAX-* DYN. PRESSk:RE- -- 73.23 12.70 74395P- --57,492-- --73.82 ---28.65 -80.59

--"	TILT APREST	-- 129.00 47.80 1997.9D 0	4-4.22 57.OU 28.91 --80.27_^_

IP.! BOARD ENGINE rlYT-)FF 136.07 54.19 2255.05 65.534 55.98 28.98 -AO.1P.

-	OUTBOARD-ENGINE CUTOFF• 139.47 57.39 2319.57 -66,125 55.77 29.02 80.23
OD

-S=IB75-TVB -PF^YSTCAt -S£P-.' - _ 240.85 58.68 _ 2318.81"-- _ 66.393 ^5.76-` 2`x.03- `F0.12

J-2 LNG. START COMMAND 142917 59.90 2314.07 V6. b56 55.77 i-- 29.04 -80010

-	ULLAGE -CASE JE7TISON - " -152.77 69.P6 2328.67 68.t)53- 55969 29. 1h -79.95

t£5-JEfifiI-S 0 N  84.2t; 2418.48- --	7Y. 891" -55.40	- 29.37 - ^T9.6R-

IGM TAT-MTION	_" 175.00 86.47--- 2426.02 72.463 55942 29.41 -79.63

EMR SHIFTP	5.5:1/4.3:1 469.00 164.91 5465.81 90.615 52.04 35.00 -72.02

GUIDAi4CE CUTOFF SIGNAL 584.07 158.45 7811.7' 90.009 52.61 39.04 65.90

----- ORBIT IPtSEPT I01` - 594.07 158.60 7818.4E 90 . 001 53.04 -39.45 -65.33



T A!31.E 3D	 -_	-

ASTF (SA-210) LAUNCH VE.iICLr OPERATIONAL_ FLIGHT TRAJ^CTORY
LAUNCH 6Ii!DOW OPENING

S— its SLAt';E END CONUITIONS OF FLIGHT	 !

FLIi.;MT TINF:	QECO	+	1.:,79 SECOtil)S 11i0.07_ (SEC) 
i.AD1US: 6431842. (M)
ALT 1 TUUE- : 58679. (M)
SPALE FIXEf VELUCITY: 2.318.81 WIS)
Sf-ACE FIXED FLIGHT P,JH 4NGL^_r : h6.393 (DES)
to-I M.L FIXEC, FLIGHT A7IMUTH: 5.763 (OF- 0)
,_AF	i FIXEC FLIGHT A71MUTH: 4b.3^7 (DEG)
GLGLLOTRIC 0ECLINATION: 289A64 (DEG)
(;t_GULTIC 	L.ATITUUE: "')9.n27 (DEG)
LWjL-1TUCE:	(PGSITIVE EAST) -80.115 (DEG)

SPALE F I AEU POS I T I UN AND VELOCITY COMPOWNTS

X5 o430761 . (^	)
YS, 55702. (;,, )
ZS 103809.
XS	 - 892,,21 ( M /S)
YS 257.23 (M/5)
z S 2124.77 04 /b ) 

VEhICLE ATTITUDES AND ATTITUDE RATES

PITCH ATTITUDE AtaGLE. -64.004 (UFG)
YAk.	ATTITuLL	A,JGLE W.097 MFG)
k.UL L	AT1 ITUDE	A146LE. 000^ (DFt,)
PITCH iiATE .00t. (DEG/S)
YV	RAIL  -.025 (C'En/S )
ROIL RATE ----.000 _

(UEG/S)

182
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- -- TABLE '4D

ASTP (SA-210) L,%UiJC€ ! VEHICLE OPERATIorJAL FLIGHT TRAJECTORY
LAUNCH WINDOW OPENING

S- 1V € i !J,^Gc Etdu COijDITIO"JS OF FLIGHT	 -

FLIGt'IT TIME:	GCS 5n4.066 (SEC)
RAG1U5Z 6528160. (M)
ALTITUDE: 156454. (N)
SPADE FIXER VELOCITY: 7P11.73 (F1/S)
SPA'-L FIXED FLIGHT PnTH ANGLE: 9o.o_09 _(DEG)
!;P	.E FIXED FLIGHT A1IK.U1H:	

_-
—	 ^-2.f,06 (DE(.,) 	- ^

LARTH FIXED FLibHT AZIMUTH:--.--, ro.F91 ([',F6)
GEOCENTPIC r)ECLINATION:	- 38.850 (UFG)
GEODETIC LATITUDE: 39036 (DEG)
LUNk^iTUI`E: 	(POSITIVE EAST) —	 -05.491 (DEG)
I(JCLINA.TIGf•.: 51.7_76 (DEG)
UESCENDINC NODE ARGU•tENT:  1579768 (DEG)
INEt^TIAL RANGE ANGLE: 17.596 (DEG)
WL IGHT:	 - 68472. (LDS)

-	 SPACE FIXED FOSITIuk AND VELOCITY COMPONENTS

XS 6226319. (+^.)
YE 1;5441. (M)
ZS 1961639. (vl
^S -2332.62 (M/S)
YS -752.22 (M/5)
25

___.__7417.30 ( M /S) ---

VEHICLE ATTITUDE ANGLES  _;
PITCH ATTITUDE ANGLE -99.78o (DEG)
YWv A-TTITUOE AN3l:E =x,73,	.—TDFG)
ROLL ATTITUDE ANGLE 945A (DEG)

OSCULATING CONIC- PARAMETERS

* PERIGEE ALTITUDE _ _	___	1#2007 - tK"T- -

* APOGEE ALTITUDE 150.34 (KM)_
ECCENTRICITY - .00o6
SEVI-MAJOR AXIS 6524.37 (KM)
TwE ANOMALY

_
--	- 194.547 (DFG)

PERIOD 87.41 (M I I^ )

-	* RLFCRFt,CFO TO EGUHTORIAL RADIUS (x37,. '65	KM)

183
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i

II;

T ABLE 4D (CONTI[)) m

ASTP	(SA-210)	L 1UINCf:	VEHICLE= 0PER4T IOI,AL- FLIGHT TRAJr.CTORY
6AUNCH AIi0O'W OPENIijG

S-IV•	STAGE ENU CO,vDITIONS OF FLI sHT

rLIt,HT TTVr:	ORBIT	INSERTION 5949066 (SEC)
Z,^L'j(._,:	 652.8178. (M)
AL_T1T fl UE : 1586t13. (M)

Sf, A(_E FIA U VELUCITY: 7P18.46 (M/S)
SPACL FIXED FL1tjHT PATH ANGLE: 909001 (DEG)_

'_,f'A(Ct	FIXEf	FLIGHT	A7_ I MU7H: '
_

53.043 (DEG)
t.AftTh FIXEF ,	FLl(-,H'r	AIIMUTH 00 51.356 (DEG)
vLnLEKWIC DECLINATION: 39.264 (DEG)
61:0LETIC LtAT1TWE: 39.453 (DEG)
Lb r .,C• ITUDL:	(F'OStTIVE EAST) -65.329 (LiEG)
IiiCLII I ATIG! 510780 (DEG)
DESLVDINC, ! ,JODE At?GL TENT: 1570775 (DEG)
INE €:TIAL F(ANbE At)GLE: 18.?79 (DEG)
!v E.I6HT: 68340. (LEIS)

SPACE FIXED POSI T IU14 AND VELOC 1 TY COMP014FNTS

XS b2C2536. l.•' )
YS 379000 ('	)
ZS 20357340 ( 	)
As -2422.75 (M/S)
is -754.38 W/S )

F. 739x.24 ^ (M/S)

VEHICLE ATTITUDE ArluLES

PITCH ATT11 UUE AkGLE -99.781 (L,'G)
YAw ATTITUDE Ar4GLE -13.74p _ ! ^[)t 6)
RCL_L	A T i I TUD , ' ANGLE .355 (DC b)

-	 OSCOLATIN6 CONIC PARAN.ETERS

* PEPIGEE ALTITUDE	-	--	I49.92

* APOGEE ALTITUDE	 _	164.97
ECCENTRICITY	 .0012
SEMI-MAJOR AXIS 	6535.61
TRUE ANOMALY 	358.971
PE R I OC	 87.64

* RLFERENCFD TO EQUATORIAL RAUiUS (63789165 KM)

(Kh )

( Kk )
(DrG)	-	

_ -

_. (MIN)

ORIGMAL pA011 L9
OF POOR QUALITY 184	--



TABLL 5U
ASTP	( S A - 210) LAUN CH	VEhILLE OPLRATI U NAL FLIGHT	TRAJLCTOkY

LAUNCf'	(.INDOA	OPENING
S-18 STAGE FLIGHT	DATA

--- 	-	- FLIGHT	'- MASS --	TnRUST DRAG L0i4u1TVD11,iAL OYNAMIL A.H.I. MACH PITL.	ANGLE
TIME (TOTAL) ACCELERATION PRESSURE N0. OF	ATTACK

(SEC) ..G1 (N) (N) (M/5EC2) M2) (KG - M/M2-RAU) tDE(.)

1) -17.20 594950. 0• co •000 09 U• .00 .000

--	---*}---.-Dfi---- sgs*go. -.- 2326VT;--	-- - 7 15 O 12.359 2s -0. .01 .000
6.00 57=65/• 7428046• 3362. 12.963 126. 152• 004 6.168

10.00 559243. 7478981. 1296412 13.370 575. 2bb9. .09 3.30b

15.00 544737. 7526089. 29360. 13.783 144b. 16672• •16 .257

" 20.00 530193. 7575584• 51509. 14.213 2821• 60047• 021 -2.745

25.00 5156229 76270839 74529• 19.669 47539 )64817• .28 -1.542 -
_ 3D.00	--- 5-0TII3S; - --	7" q38TH	--"TRgT-:--- --IS.153 ------	7290i--- 378661.. .35 -	263	---

35.00 486433. 77472279 132697. 15.671 104249 749615. .44 ••.877

40.00 471823• 7816392• 167534. 16.226 141000 14290380 054 -.501

45.00 457190• 7891601• 216096. 16.601 18196. 2469227• .65 -.153

50.00 442548• 7966849. 267780. 17.408 225429 4023505• .77
•91

.056

$5.00 417908. 8032206. 493623• 17.626 26752• 6231259.
- -

.0#47	--
- ^	- -^--r77^ -- gTV84 _̂ ." H^bl^--126768 • .37-H-___^H7^^i,' . 7T532155. - -i,^U '.•OTT^-

65.00 398598• 8154324. 737513. 18.613 32784. 12890555. 1025 .006

70.00 383903• 82162219 643653. 14.729 345969 17414936. I•47 -.002

,. 4) 73.23 374417. b2492300 585608 20.471 34992• s0769049. 1.63 .020

80.00 354529• 83(,7399• 463664• 22.125 32624. 28678206. 2.00 -.169

G ^- 8b.0C ]39655 8339075• 377071• 23.428 28087• 34713917• 2.26 .166
-VD-.  uv 	- 315175• -83T03'S8^ Zq.Bp^-_	_ ZTl fT • - -_ ^10y54Z53• Z;Sr--- i.011-

.046
95000 310703• 8368895• 218303. 26.233 185029 457368379 2080

100.00 296146. 8368970• 158970. 279723 14460• $0447431• 3'11 -.073

105.00 281610• 8359893• 113935. 29.282 109850 64529128. 3044 -.221

110.00 267102. 6347205. 75360• 30.970 10694 679435269 3.76 ^.700

115.00 252671. 8332435• 39167. 32.830 128200 607258889 4013 -1.137

- ^ ZII;^If -- _ 238174,   17 14	--	- -- >T] 117	3 113-6-6- ---- --- - 34.898 - ----fit 2^. -- -6115] 23TTi - -6-24r-- ,-
125.00 223765. 8284901• -3425. 37.044 .?8954 64706947• 4091 -2.288

S I 12 9 900 212276. 8261623• -10463• 38.973 1170• 65629624• 5926 -2.81=

6) 133.C 7 200631• 8226908• -18762. 41.101 1640• 06759323• 5.73 -2.008

71 13 F .C 7 192C74. P1F575S• -27097• 42.760 1326• 67328307. 6.13 -1.150

8) 139.47 186324• 2670954• -25910• 15.548 9629 67843285. 6943 -.278

-1-t-I41T:ST--- IH595Q^ --^73'€5^- ^23483^--^7q	-8RS• -E7"7222. ---dirt
401 140.77 185646. 168338• -23013• 1.031 828• 67999747• 6.47 .033

- ill 140.85 185631• 159698• -228304 .983 820• 680084960 6.47 .051

1) GUIDA N CE REFERE N CE RELEA SE ' ---- ---------
- fT-FTRST -1'F0TTIIFr-- - --- -	--

3) MACH ONE: --	 --
41 MAXIMUM DYNAhIC	PRESSURE:
5) TILT	ARREST;
61 LSA:	I N ITIATE 	TIME BASE	T80:

DECO i _INTTTATE-fiME - SWYE- 1 K Lt. : -
9) INITIATL 	ULLAGE	BURN:

10) StfARAYION St i71AL:
111 PM9SICAL SEPARATION.

----- -- - - 	-



TABLE	SD	(CONT'D)
ASTP	(SA-ZIU) 	LAUNCH	VEHICLE	OPERATI ONAL FLIGH T 1kAJEC10k,

LAUNCH AINUOM OPENING
bola STAGE FLIGHT DATA

FLIGHT SPACE	FIXED ----- --- 	SPACE F1XE0	POSITION AND VELOCITY	VECTuk COMPONENTS-

T I ME RADIUS VELDCITY PATH	ANGLE A Y
(M)

1
"':R

OX
(M/S)

OY
IM/51

D1
IM751

(SEC) (M) (M/S) (UEG) (H)

It -17020 6373379. .4c.-8057 90.000 o373353- 138490 911914• •0C 270.92 305.02

- -- 	-St 0-60 6373379- _- RE,8.57	----- 10.IIM-C 6373349. 18107. -A653• -4145 77C.74 3pS.9V
306.03

5900 63134140 468.75 b7.954
85.593

6373302.
63134930

1V4o1-
20813•

-5123-
-35920

14.01
30.76

270.61
270.43 306.C3

10600
1 5 .00

6373528•
6373732.

gc,9.55
411.44 b2.965 6373693. 22165. -2062. 49.55 270.30 306.21 ---

20 . 00 637g035. 0415.68 80.110 6373992. 23517- -5284 7U•43 270.37 307.78

25-00 6374449• 0423.00 77.Ob7 6374401. 24868• 1020• 93.42 270.19 311976

-	--3 u t --- 63741#",#.-_of310-4 Uj - -73 97$ Wg930•--_ 26Z21w 251%- -118.50
145.87

2610•b9
26'0.69

31b655
328.74

}5 90 0 6375611•
6376%6p.

449.54
470.014

70.879
67.901

6375590-
6376392•

27568•
289146

42110
5888. 175029 269.Sb 342•b4

4 0 . 00 -
45.00 6377413• 49S-66 65.1"6 6377346. 30263• 7646• 206.70 Z6l.51 361.27

50-ffC 6378548. 527.2q 62.695 6378462• 31611• 9SC90 239.96 269.45
269933

384.%4
413.05

---
55.00 6379843.

--
564.09 6(3.696

St;8;^--
6379748.
63$057%:-- -

31958•
3 3696,#-

115000
1z8r^1r--

273.94
-	29T-" -- Z647ZT r34r9Z_ -- -

j} --51	---
65.00

EjaQ6z5^
6382931.

5aai>(>^----
651.15 58.366 6382812• 356500 15978. 338480 269.09 466062

70.00 6384725. 70407 -1 57.738 6384591. 36995. 518527- 373.10
396.17

166.99
268.9,#

533.98
S68.7en

4) 73923
2

6385977. 743-50 57.492
57.375

6385831•
6388685.

37663•
39664•

20306•
24435• 446.41 268.64 653.42

rn 80.00
85.01

6368855.
63912050

835.71 
913.45 57.588 6391012. 410259 27881. 484.73 267.97 726.37

- VD. GU -_11 ET +s7^t77----6 39 75 3'): --̀ 124*3- -----StTT1r-_-^4t^^--^}rrII--- ^YrtQ--
9 S.00 6396508. 1094.41 58.491 6396258. 43696• 35978. 565.13 266.20 89b.60

100 . 00 6399475. -t198.Q8 59.121 6399187• 45025• 40717• 606.69
646.79

265.36
264.55

99b.45
1107.87

10 5. 00 6402659. 1310.84 59.838 6402326• 46350• 45979.
1227.65

110 . 00 6406063• 11433.12 60.639 6405676. 47670• 5161%• 690982
732.47

263.60
262.61 1358.65

.15.00 6409686. 1565.70 61.513
 4140

6409234.
6413000f'-4bQ24t*_-

48586• S8276•
6"zzr, ---"3wS*- '-?611-1& -IS0).S7

125.00
6913S31
6417595• 1864.55 63.416 6416968. 516020 73315• 813-146 260.53

259.57
1657.40
1791.99

--	Ti) 129.00 64210010 -1997.90- 64.224 6420265. 51643• 80211• 644039

6) 133.07 6424608• 2142.41 65.026 6423783• 53697• 87796• 876.01 256.63
257.90

1937.95
1050.67

71 136.07 64273A5• 2255.05 65.534 6426450• 54471•
55347•

93779.
1008809

V01.95
903.4b 257.35 2120.83

b)
-	-t*

13 9. 4 7
_-I R0.57-

6430553-
&N3TS 87^

2319.57
-- ^3T1• b0

66.125
-_-*& 33a--

6429514•
-- a93nSt3r-- 3,#1550* -._TD7ZTET - --9"07L8 - - --297.25- -712"" -

19) 140.77 6431768. 2319.03 66.378 6430692• 556820 103641• 891694 257.23
X57-23

21240i
2124.77

-it ) 1409RS 6431842• -2318.81- 66.393 6430763. 55702• )03b09• 892.21

1) GUIDANCE REF ERENCE RELEASE:
2) t t RST- Morton:	- - -- - - - -
3) MACH ONE;
41 MAXIMUM DYNAMIC r*ESSURE:
G) TILT	ARREST;
6) LSAT	INITIATE 71ME	BASE TOOT i

71 IEC01 -_---
-- - -	*t -erc a s -fi t itwTT--T -- -	- -- - - _

9) INITIATE 	ULLAGE BURN:
101_5 _CrARA T ION SIGNAL:

111 3-IS/5-1 V B INISICAL SEPARATION.
__ i



TABLE 5 0 (CONT'0)
ASTP (SA-. 1 1C) LAU 14 C H VEHICLE UPERATI ONAL FLIG H1 TkAJEL10kY

LAUNCH *IND04 OPLNING
S&IB 5TA(.E FLIGHT DATA

FLIGHT	 ----- EARTH FIXED -- 	-	 EARTH F I XED POSITION h i 1 0 VELOCIT Y v L cTOk COMPUNENT5 ----

TIME	POSITION	VELOCITY	PATH ANGLE	A	 Y	 L	 OX	 UY	 UL
(SEC)	 (M)	 (M/S)	 IDEGI	 (MI	 1M)	IM)	 ( M/51	( N /5)	(MSS)

-00 -•UO --00
i t1D -•00 -•00

14.5`+ -•C9 -•02
31 .47 -•14 -•1U
SO.3 9 6 -•01
71. 4 0 1.45
94.54 -.48 5.30

11 -9.8 4--- --*- IFI -	11.94

147.30 -1.05 21.95
176.90 -1.21 35.84
208.51 -1.33 54-jS
242900 -1.145 76.96
276.25 -1.62 105.29

"-Z91.43 -IT:-73 ----- TZ2.9? - _
341.78 -1094 178.23
376.SC -2.05 225.23
399.88 -2.10 259.78
450 . 86 12.35 3143.86
489.84 -2094 416035

` S 30 i l b-- `3 •O4WV -07 0 b 9
571.84, -4.12 587.56
614640 -5.05 686.07
657961 -5.57 795.70
700 . 8 8 -6.17 914.86
743.94 -6.70 10145.2!
78 E e-S s -16 10 --jrTf 143
828.26 -7955 1342-58
660.77 -7-.87 1476.60
894.13 -8.09 1621.96
921. 4 5 -8.24 1734.20
924.16 -8.22 1804.02
9IS-71 - -8.18 180T.71
913.91 -6.17 1607-be
9 13 . 20 -8.17 1807-91

1) -17.20 90. .00 N/6- 900 00 - C.

S.00 125. 14.59 .482 125. - 0. 00

10•(10 239. 31.47 •57+3 239• -1 • -0•
15.00 443. 50.39 •S39 443. -3. -1•

-	-- - 20.00 747. 71.42 1.320 747. -4. 2.
25.00 1161. 94.69 3.341 1161• -6. 18.

-- III. t^ ---TS TZII:^4 5 . 8TH -- 1 6 q3.- - -- 5 9 .

35.00 2367. 148.93 69597 2363. -14. 143.
4 0 . 00 3185.--- 18C.60 11.570 3172. -20. 285.
45.00 4166. 215.41 14.641 4)35. -2e. 508.
50.00 5326. 253.95 17.748 5261. -33. 834.
55.n0 6682. 195.64 20.963 6557. -41. 1287.

751ze -31-9.09 -^2^7b4--- 7339.- -4S- I6IIII ----
65.00 IOOl4. 385.47 27.626 9647. -58. 2685.
70.00 12023. 438.73 30.965 11442. -68- 3690•

41 73.23 13460. 476 .86 33.079 12695. -75. 4472.

OD 80.00 16880. 567.03 37.382 15575. -90. 6507.
65000 19799• 6"2.89 4(3.397 17926. -103. 8404.

_-

95.00 26817. 819.93 45.766 232310 -140. 13395.
100.00 31002. 921.57 48.148 26196. -1614. 16578
105 . 00 35648. 1032.29 50.355 293762 -1906 20281.
110900 40951• 1152.49 52.432 32773. -219. 24554.
115 . 00 96811. 1282.94 54.403k 36386. -252. 29450.

---- 	-TZtraD- 53329	--i4z"q-:1-8 544 2 7't -'1G212^ -^ZSti---"- 35077: --
125 . 00 60562. 1577.54 58.067 44250- -323. 41347.

-- 	- 9) 129.00 66904. 1709.19 59-448 47629. -354. 46984.
6) 133.07 73b96- 1852.11 60.766 51198. -3bb. 532850
7) 136-07 79427. 1963.82 61.6 	4 53921- -411• 58319.
Y) 139.47 b60020 2026.98 61-409 57063. -439. 64343.

2023-.9 9 -67^SST --#90^`r;--- -'f 4$ -66330,
10 ) 140.77 885550 2025.75 62.695 582580 -449. 66692.

-	111'140-e>'^- 8e7IQ• 2025.48 62.723 5d331- -,ISO. 66835.

1) GUIDANCE	REFERENCE RELEASE;
-	-- 2) F TRST - -" IIINT-- --	- - --

3) MACM	ONE;
- --- 	YI MAXIMUM	DYNAMIC P RE11 SUREi-- `- `--

S) TILT	ARREST;
6) LSA)	INITIATE TIME	BASE TWO ; -
il IECO:
tt 0E 1-f YI£- BZSE-GHEE:- -- -
9) INITIATE 	ULLAGE BURN:

10) SEPARATION SIGNAL:
111 5-IB/S-IVB PHYSICAL SEPARATION.



TABLE 50 (CONT'U)
ASTP ISA-210) 	LAUNCH VEHICLL OPERATIONAL FL16MT	TRAJECTG«T

LAUNC" VINLO4 OPERING
5-III STAGE FLIGHT	DATA

FLIGHT ALTITUDE RA 1 4 GE RELATIVE VELOCITY	VF.CTO K A Zl h U T H LUN(. lTUJE GEOCENTRIC GEOOETIC
T;i4e VELOCITY SPACE FIAED EARTH F 1 A ED IPOS,	EAST) DECLINATION LATITUDE
(SEC) (KH) (Km) (H/S) (uEG) (LOEG) (DE(l) (DEG) (DEG)

€ % -1 7 .20 •C90 0000 •00 90'700 N/A -80.611 20.46e Zd.6Z1
-- - 	----2-t----	.IIII 1090 eDDII- -- - T.12 _9II.:J00 N/A -80.621 Z8.g66 ZP.627

5.00 •125 •001 14.70 89.Y86 N/A -80.6[1 28.466 26.627
:0.00 .239 •001 31.52 89.971 N/A - -80.6[1 213.466 26.627
15.00 •4443 .003 50.46 89.y43 N/A -80.621 28.#466 18.627
20.00 .747 .007 71.4% 890806 32.734 -80.611 28.466 2d.627
2 5 .00 1'161 •022 94.57 89.424 %).360 -80.621 28.-#66 2b.627

- - SO.QQ- - -- T'i67-6- -	,06^ I	- -1 me 2t - 881183 14.1.463	-- - 8096"	-- 26.,066 -22.628
35.00 2.363 0148 1416.60 67.b75 44.973 -80.620 28.1467 260628
40.00 3.172 •292 180.06 86.688 45.9614 -80.61V 28.468 26.629
45.00 4.135 .517 214.90 85.231 46.600 -80.617 28.469 28.s31
50.00 5.261 .8144 253.'48 83.532 87.017 -60.615 28.4171 z8.633
55.00 6.557 10299 295.39 81.611 47.2741 -80.611 28.41741 26.635

TT	T -7-03%0 -T-613- -- _ TI TOM -1ro e3-fp- fi.-3716--" - -fi0.Gut-- Z e.47s- 2^iil;I7 --..
65.00 9.648 2.700 366.16 77.449 47.622 -80.601 28.482 1p.bgq
70.00 1194.,3 30706 440.36 75.247 87.756 -80.5,13 2b.488 28.650

wD	 4) 73.23 12.697 49489 .479.50 73.620 47.633 -80.597 20.493 2h.655
80.00 15.579 69522 570.77 70.873 47.938 -80.572 28.505 28.661
85.00 17.932 89415 647.47 68.784 147.948 -6a.551 28.517 269679
9 	85--- ^ ;^ 9 1-- 0, 3 10 : iQ -- -	33	 83 7-- t- 144 -80. 5' € 0--- 28. 5 3T_- "- 7^^ ^1I
9 5.00 23.245 13.391 829.6% 65.064 47.96% -80.520 26.547 28.709

100.60 26.218 16.560 933.18 63.465 47.995 -80.#49S 1d•566 28.726
10 1).0(, 29.409 200244 10y5.2% 61.034 48.037 -60.1*7 28.508 28.750
110.00 32.820 24.490 1165.70 60.7g7 48„074 -80.413b 26.614 28.776
115.00 36.453 29.352 1299.96 59.596 48.117 -60.394 23.643 26.605

-T7ff.IIII-- - 60:308 T4-0Ovw-114f5.1S E8.S7T- -	418 .616 -80.311----_ -	28-976	__ 28.829-.
125.00 94.3&4 41.146 1604.37 57.657 148.217 -80.306 28.713 28.876

-- - 51 12 9 ,00 g7980i 46.725 1737.37 S6•097 48.259 -80.265 28.7\7 28.909
61 1 33.x37 51.419 S2.9S6 1861.33 569390 48.305 -80.218 2').7841 28.9%7
71 136.07 54.146 57.930 1993.15 55.482 40.340 -do .I d o 26.814 2A.977
8) 139. 447 579386 63.678 2056.22 5$.765 48.375 -80.134 28.849 29.012
fit-T"-St-- SIT.#418 95.831- -__2053.11----13N762 - - 46.365 -fiOsfitF-- 26.861 29.02#4
101 (410.77 58.605 669196 2054.68 559763 48.386 -80.116 2d.e63 29.026
ill IgO.95 58.679 660337 2054.35 551,763 48.387 -800115 28.864 39.027

1) GUIDA • LL	lEFERE f  cE	RELEASrI
21 FTRST -ft0TTON; - .--

3) MACH ONE;
41 MAXTMUM DYNAMIC	PRESSURE:
5) TILT	ARREST:
6) LSAT	INITIATE 	TIME	BASE TOO:
71 IECO;
Is ) DEC  : g "A T 2A "RE - 9-7rSE rH ` REE_r_ --	- --- - - --- -- ---	- - --	-
9) INITIA T E	ULLAGE	BURN:

-	-	10) SEPARAT ION SIGNAL;
11) S- I• /S-IVB P HYSICAL	SEPARATION.

s



TABLk 5 0 ICONT'D)
ASTP ( $ A-210) LAU N CH VEHICLE OPERATI O NAL FLIGHT ThAJECTUNY

LAUNCH NINDOw OPENING
S & IB ST A GE FLIGHT DATA

	

FLIGH T	VEHICLE AITITUOE A N GLE	 VEHICLE AT T I T UDE H ATE	 VEHICLE ATTITUDE ERROR
TIME	 PITCH	YAW	 ROLL	 PITCH	YAM	 ROLL	 PITCH	TAA	ROLL

	

(SEC)	 (DEC)	(DEG)	(DEG)	(DEG/S)	{DEG/S)	(OEU/S)	(DEG)	IDEGI	(DEG)

	

I) -17.20 	 •000	.COO	•41.537 	 --God	.002	•002	 •000	•UUO	.000

	

- 6-U'47	 0042---41.503 -	w9-003	 .002	 •002	 -.097	.C92	.034

	

5.00	 - .010,	- 9017	- 416538	 ••001	.001	•003	 - 0001	- .023	- .001
-	 10.00	 - .009	-.021- - "mgI.538 	 •002	.000	.000	 .007	- •021	- .001

	

1 c,.G0	 -.661	-•005	-37.434 	 -.203	.GO6	1.001	 •155	•113	-.b97

	

20 . 0 0	 -2.007 	.021	-32+466	 -.329	-.002	1.003	 •200	•153	-.929
^	2̂{ 5.00	P3.845	-.043	-27.466 	-.4C6	-0000	1.000	 •282	X98	-•931

	

-30•OD -- =7.Q7ti 	-.F179-- -7.466- - - _.481- 	•062	1 000	---i738 	.110	-•420

	

35.00	-8.613	-.013	-17.465	-.532	.001	1.000	 •408	•114	-•928

	

4 0.00	-11.374 	-.010	-12.466	-.570	-.001	1.000	 0488	.098	-.529

	

45.00	-14.299	-•020	-7.466	-0596	-0003	•999	 .546	0052	-•5'31
--	Sn.00 - 	-17.43±	-.042	-2.472	-0685	•.007	1.000	 •617	-6015	-.935

	

55.00	•20.886	-.076	9022	-6699	•.002	-.051	 •602	•0076	6021
-3T-37:	- 27.E[14-	 -•	 -01"	:Uoq	• U0q	 0 uz-- - -0076 -  	uJ3

	65.00 	-27-954	-•083	-0000	-9711	-.001	.000	 .613	-.083	•.001

	

7000%,	-31.478 	-.105	9000	-9697	-.004	-0000	 0611	-0105	-.000
0	 4)	73.23	-33671"	-.100	--COO	-•689	.001	-•000	 •602	-0100	-.001
°	 80.00	-38.257	-.122	.004	-.634	.015	•001	 •SS4	-•122	•003

	

85.00	-41.287	-•019	•004	-.592	•007	-•001	 •609	-0019	•G0%
--	 00---- : 44.113-	6	_	 --. 91 A	0009---  - - 6 U Ue	 : tTII-- -z Oy€Z-T Q11Q - -

	

95.00	-46.692	•051	-•003	-.512	-.004	•000	 •458	0051	••002

	

100 . 00	49.222	.0I0--. 	-•001	-•503	-.008	0001	 .438	•018	-6001

	

105000	-51.574	-.033	0001	••510	-0018	4001	 •579	-.03L	0000
0.00-- - S4 '1 0 3 -	0085	005	-OSO4	0007---- 	 --11 	 ---	 ^	 .Opl	-- •531 	-•p85	•Op5

	

115.00	-56.598 -_ .102 	0007	-•494	•001	•000	 •SOB	-0102	•006

	

t20,0'O	-59.Osv	=-1D	 .D0'------^•	 •	
-	

--vm	 •S16-	-:IIY2	:7107
W. r"	 Izs100	-62.609	-.178	.007	-•473	0011	-•000	 • 423r^	 178	0006
rO ^j 	S) 12 9 .00	,.63.529 	-- -.157 	--	0007	-.iffOS - 	.003	-0000	 .470	-.157	.006

	

6) 133.0 7	-64.057 	-.153	•004	 •030	-.005	-•002	-•058	-•153	.004
•^, A 	7) 136.0 7	-64.048 	-.167	•002	 •002	-.001	 9001	-•04	-•167	•002""- 

	

B) 139.47_ -64.013 	-00640001 	 0010	•005	-•001	-1014	-0084 - - --•001
1

	

-9)4(}.57	 q.ou	a•-DIPi	•00	 • 5 -.oi l	=-000	-•OCT?	-+C91	:000 -

	

1O) 14 0 .77	-61.005 	-.095	0000	 0065	•.023	-•000	 -•CO6	-•09^	.COO
-	 III 140.8S 	-6q.p04 	-.097	•000	 •005	-.025	-•000	 -.COS	-•097	.000

1) GUIDA N CE REFERENCE RELEASE;
-	 .----zr-rr3^DrrmTr--- ------	--	 - ---	--	- -

3) MACH ONE;
41 MAXI M DTNAI(IC P R ESSURE:	-
S) TILTTILT ARREST:
6) LSAT -INITIATE TIME BASE TWO:__-
7) 1 E C 0 ;
A T --OE . ME- 915E-THREE; -

9) INITIATE ULLAGE BURN;
- ------- 101-SEPARATION  S L AL I	 ~---. - -- ----

111 S-IB/S-IVB PHYSICAL SEPARATION,



r
0

TABLE 6L
ASTP	15OA-2101	LAJ NCN	VEHICLL	uPERATIVNAL fLl;.,AT 	TkAJLCTLlj

LAJ 4 L'4	*1400.1 OPEkING
S- IVII STAGE	FLIGHT DATA

FLIGnT MASS THRUST ORAL LONGITUDINAL DYNAMIL INERTIAL FITCM	ATT. PITC14 AMGLETTME (TOTAL) ACCELERATIUN € RESSURE RA%(3E	At.GLL LOhMA!!U OF ATTACK
ISEC ) (KG) I N I lN) (M/S2) IN/M21 (DE(.) (DELI IOEG)

1)	144n . a 139653. 140499. 37	9. .26 y 82D• 1.096 -e3.999 .051
Z1	1 q2,T -?- -- - 13 9 621. 40337. 3218. -	.266 703. ?•IZ2 - 63+991 -.319-3)	145.57 13V397. 735426• 2354. 5.259 471.1 10185 -63.999 1056114)	148.5 7 138753• 934345• 1727. 6.722 335• 1.241 -63.599 2.29151	152.77 137783• 102447o• 1094. 7.428 207• 1.320 - 63.99v 2.885

- 1130.00 13 5898.13 1345 92. 532• 7.609 89• 10'158 -63.999 4.4596)	165.10
--

1346319 1032606• 314• 7.668 489 1.5-38 -63.999 50532
17ao" -- - 733415:-- - M3gv l 7•-- -- jV[Wj -7.756 Z 66---  1.65 -63•119 6,56271	171. 147 133049. 1035491• 158. 7.782 120 1.664 -63.V99 6.669at	175.OD 1280'0• 1036335• 136. 8.094 13• 1.7S6 -63.999 7.609180.00 126774• 101782• R2. 9.1132 7 - 1•tl58 -58.999 51.838
1 1 0 9 30 124288. 1336754• 41• b.341 2.067 -56.562
200.00 121796. 103-3366. 114, 8,498 1• 20281 -57.697 1x•• 421_21 cy .00-- -- T1 9 3IT: - -7034398r--- -so---.8.670 -^i-- Y.^D7 - --^*se•58• -- - Yr^a- ----
120.00 116825• 10"7443• 3. 8.840 0• 2.728 -59.671 19.578230.00 114333• 1035546• 1. 9.057 2.961 -60.995 19.664
2 4 0 . 00 111847. 1035230• I. 9.256 0• 3.200 -61.9513 20.03425n.00 109363. 1034881• 1. 9.403 0. 3.445 -62.997 20,352260.00 106879. 1037645• 0• 9.709 0• 3.696 -640081 20.559-- 270olDZ- -TL-139lo- -	I038 9014T --D. ?L 380 Z0:5Tr280000 101897. 10361180 0. 10.168 0• 4.224 -66.524 2o.527
2 9 0 . 00 99411• 1036101• 0• 10.421 0. 4.498 -o7.462 20.735300.OU 96925. 1036088• 0. 10.090 00 4.7130 -68.543 20.702310.00 94440• -1032758• 0• 10.970 00 5.071 -69.661 20.567320.00 91955• 10360200 09 11.267 0• 5.309 -70.779 20.426
3 it) .OII .S79 -- --Z6 - --- 6.676 W710992 - ---=00267-- ---
3 4 o.OU 86987. 10358930 0. 01.909 Ly• 5.992 -73.005 2u.0693Sp.00 84503. 103582'1• 0. 92.258 00 6.318 -7q•121 19.785360900 82019• 1035750• 0• 12.628 0. 6.653 -75.226 19.500
370.03 79536. 1035633• 0. 13.021 0. 6.9VB -76.341 19.120
38 0 . 00 77053• 1035502• 00 }3.439 p• 7.353 - 77.464 166694---3 o A • OII`7R S 7 Q _- _- TII 3 53*3 r -III ^7 . *9S- - - -	-- --t- 712- -- --.^ s 31')	--- - 16.306	-^.
400.00 72088. ICJS288- 00 14.361 00 6.096 -79.726 17.691-	-g 10.00 	- 69S97. 1039200• O. 44.9 	2 0• 6.486 - 60.964 17.35542n.00 67107• 1036712. 0. 15.44 00 b.b87 -87.121 16.609
4 30 . 00 04621• 10.166410 0. 16.041 0. 9.301 -03.193 166302

- i

1) 5-I015-1VB P HYSICAL SEPANAT10161
2) J-2 E N t31^4E START COMMAND:	-	 -
3) 9 01 J-1 THkuST LE4EL:
41 TERMINATE ULLA GE BURNT
5) JETTISON ULLAGE ROCKETS:

7) LES JETTISON:
8)--JG* iN1TIATION1

y

4
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__--- _-
TABLE	60 (CONT'D)

ASTP	( S A-2101 LAU I+Ch	VEHICLE LPEFATA G NAL FLIGHT	TRAJECTORY
LAUNCH	Al N DOi. OPENING

S-1 Y6 STAGE FLIGHT DATA

FLIGH T MASS T„kUST L' kAG LOr. GITUDINAL DYI.AMIC INLRTIAL PITCH	ATT.
TIME (TOTAL) ACCELiRATION PRESSURE RANGE	ANGLE COMMAND
(SEC 1 (KG) (N1 (N/M2) (DEG) (DEG)

44 0 .0,7 62135. 1C36S739 0• }6.682 D• 9.726 -84.339
-- 	-vsn.17'- _S1•6Sff. --- Iu355'ST .-_ 0 -	J -7.361--- ---O- -110.169 --o85.a9C

44k 000U 57166. 10355020 00 18.114 C. 10.625 - 86.c46
9 )	469.60 55004. 878924. 0. (5.979 0. 11.047 -87.6P9

470.00 S4777. 878292• 0. 16.034 0• 11.095 -87.752
48n.00 52692• 874810• 09 it.6C5 C. 11.586 -88.870
490.00 506040 874311• 00 (7.277 0• 12.079 -900C15

-- -bUff *_lDOr gRS75:-___ a7V399. II• -fe.IItg iT 34Z _- • 1 1" ---  -

5i0•00 464479 874388. 0. 48.825 D. 13.121 -92.536
-	520.00	- 44369	- ---874345.

-
	Of 19.706 D. 13.666 -93.753

530•CO 42291• 874300• 00 20.673 00 14.228 -94.656
5 4 r . •00 40213. 874175• 0. 21.739 0. 14.807 -95.988
550.00 36135. 873955• O. 22.917 D. 15.405 -97.159

- 	-	560.0 - - 3"S'f-	- --

S70000 33979. 8732.41 00 25.698 00 160661 -99.951
580.00 31902- $725716 0. 27.351 0. 17.321 -99.763

10)	584.07 31058• 872209• 0. 28.062 0^ 17.96 -99.763
11)	564.27 31042. 610557. 0. 19.669 0. 17.610 _99.763
12)	584.67 31005. 24713• 00 •797 0 0 179651 -999763

- - T7T-- 5 9 4 • u Y	-- -3zlvs-.- -	-__o  • %* .. III- • - 78. 277 - =94. 781-_

PITCh ANGLE
OF ATTACK

(DEG)

15.687
15.120 - _-

4.
14.022
13.975
13.484
12.834
T.1-S7- ---

11.381
10.711
10.173
9.537
8.804
8.033	

- -

6.762
7.413
7.605
7.613
7.654
I1-.3 VS

0 1 EMR SHIFT TO 4.8:1;
10) GU I DANCE CUTOFF SIGNAL:	-	 --
111 INITI A TE TI M E BASE FOUR;
1 2 ) BEGIN- L01C NFV i	-- `-- - -_-- --
131 ORBIT INSERTIONq

G ^,



TABLE 6D (CONTID)

ASTP (SA-210) LAU N CH VEHICLL OPERATI O NAL FLIGHT TRAJEL10kV
LAUNCH WINCO'ri OPENING

S -IVB STAGE FLIGHT DATA

FLIGM T ----- SPACE	FIXED ----- --- 	SPACE	FIXED	POSIT10 1•:	MI.0	VELOCITY	YECTUFi	LUhPONENTS---
DZ

TIME -RADIUS VELOCITY PATH ANGLE X Y

(N)
2

(M)
DX DY

IM /5) 0/5)
(SEC)(SEC) (Ml (M/5) (DEG) (M)

1' 140 • t5 6431645• 2318i81 66.393 6430765. 557020
----

103814•
-	- --

892.21
879.64

257.23
Z57i 12

2124.77 
2124.86

- ,2 r- ^__^--	63--4%330	. ^^-13 f	- 16-.-556 - - 643 1 '936.---
6434873.

S60 4 Zo
$6915•

1 - (1 6 621
!13849• dyv.3S 256.71 2129.12

3) I y 5.57 6436131• 2306.61 67.328
67.887 6437389. 57684• 120259• b28.75 255.98 2144.89

%)
5)

148.57
152.77

6438771i
64423bp•

2313.61
2328.67 68.653 64408140 58758• 129322• dp1.91i 255.34 2171.27

2218.60
160.00 6448369. 2357.84 69.940 - 6446449. 60601• 1451950 756965

724.97
254.4U

253.70 2252.4?
6) 165 . 1 0 6452426• 2379.77

---
70.821

-- I 1 :^^'b--
6450228.

--6*IS^TLS.
61897•

-63 -38 •)

;566000
-1677-13.x--- ---6"*-57--- - 757.03 2285:D8

-- T7' ^:Tin _645aT93: Z+ia7.TI
71.890 6454719. 63510. 171075. 665.66 252.82 2244.95

4 .593) 171.17 6457298. 2408.49
72.463 6457102. 644020 179223• 664.41 252.30 ? 3 i

81_175900 64599101_'_ 4426.02
73.242 646n350. 6Sb61. 190909. 63S.07 251.4U 2354.47

1 8 0.00
T9p.00

6463503.
64741368.

2451.54
2502.48 74.532 6466443. 681614• 2147860 584.60 249.041 2420.42

20487967
200 00 6476854. 2556.55

-- -
75.738

--rs . 8q^ -
e472p45•
b*rt7iS'r^ -

70640•	239324• 535.62
qg-TS-

246.03 
_-_	2l

_._.SS1i*f._-TZ08Z^---^g5g5^-.	 --Z T 0 tf0	- 6	6 b4-8-2	. 23 :7 SWI
77.988 6481769. 75485. 2904640 436.64 236.02

O2
2627.6] 	

-

22Q • 00 648b713.
64941041.

2674.27
2738.42 79.034 6485886. 77841• 317105• 386.75 233008 27410.93

230 . 00
240.OU 6499133. 2805.d3 80.032 6489501. 801454 3444b9. 336122

285.43
2L7.51
221.13

2176.30
2853.77

6503 8 17. 2876.52 80.975 6492610•
649S209•

823690
845614•

372636•
4 01572 • 2.34-113 21J•93 2933.541

N 260.00 6508160• 2950.641 81.865 _
6497213:- --g6a4q• -- T31^1Ti-- -182.42

_
--2^ s: 9 2 3013:93-	--

-^ of -^08 0
83.502 o4988$5. 8b6d0• 461900• 12`+•79 197.13 3100.96

---
28r.00

C-00

2cC.nC
651562•
6519212.

3109.93
1194.76 8	.2494 64998b7• 90601#• 493344. 76	y 9 187.40

176.614
3)88.3
3278.30

3 0 0. Q 0 6522258. 3283.13 84.945
85.595

e50p383.
6500337.

91425.
944.13

52 5675•
658919.

22.62
-32.03 4	8816	.

It
3371.02
3466. 63  	

-1

- 310.00 6525000, 3375.20
3471•J7 86.2411 6499740. 95719• X93105• -87.59 152.09

-- -- . 	
I!I!

320.00 65274469 -. -86:761- ------6 49 83 8 2. - -17 1 78. b2II2b2' ^ig4^1Z T78.j^ 356 5
330.0.0- 652960

6531483•
157 •̂ H^
3674.63 87.282 6496854• 98480. 664421• -101.6° 123.21 3667.03

340 . 00
350 . 00 6533093• --382.59 87.760 6494545. 996320 74116140

739875•
-260.42
-320.42

1417.01
89.54

3772-10
3860.63

370.00 4. 653444 3694.87 813.198
88.597

6491642.
6488133.

100616•
101919• 779239• -381.71 70.78 3992.79

370.()0 653S9 4 6-
6536413.

4011.62
4133.415 88.957 6484003. 102027•  1119743- -444.41 SO•b5 4108.77

--
3841.4141
3*OrIIO-_-^53'105bs- -- -- -^9.5BII------ b4fi?24Cs -T02 B-t142a-W -Sp8.6#

-574.59
--29rQt

6. 4353910
400.00 6537489. 4390066

----_
89.Se6
89.816

6473825.
6467742.

102604•
102542•

944334•
9485418• -642.29 -16.73

73
461

4.IO 00
4120900

6537727.
65}7785.

4528.21
4671.58 9 41.4113 646	971.0 1022240 99400• -712.29 -45.418

-73.29

6973
4616.73
4755.94

430 • '30 6S37679. 487-2•74 90.216 6453490. 101634• 1040859• 784.31-

I) 5-IB/S-IV8 PHYSICAL T-PARATIONI
2) J-2 ENGINE START	COh.,ANOi - -
3) 908	J-2 	THRUST LEVEL:
N) TERMINAT E VLLAGE BURN; - - ^-
5) JE T TISO N VLLAGE	R OC K ETS: _ -_--__-.,_^-- -__ -.--~-- -- ----_-----	_._

-	--tt-DTIgAwtt"TIKSSVRE- w - T^SF :-
71 LES	jETiISONi

---	6) 1G)fi INITIATIONT



TABLE 60 (CONT'W)
ASTP ( S A-2101 LAU N CH VLMICLL CPEHATI U NAL FLIGHT TRAJECTORY

LAUNCH W.IND04 OPLIdING
S-iVb STAGE FLIGHT DATA

LaLa

FLIG H T ----- SPACE	F I xED	----- --- SPACE FjxED POSITION 	AND	VELOCIT Y	VELTuR COMPONENTS ---

TIME RADIUS VELOCITY	PATH	ANGLt x Y
(M)

I
(M)

DA
(M/S)

DY
(M/S)

D1
(M/S)

(SEC) (M) (M/S) (DEG) (M)

440.00 6537429. 4Y76941 90.363 6445276. ICO752• IG891380 -b58.53 -103.47 4900.70

9 S IC -OD 6537055• 5138.97	- 90.478 6436311• vy5S76 11368930 -935.28 -t3S-72 5OSt.32

46^•Or^ b53b579. •53p'.j5 9 q.56p 6426563. 98	30	0• 11901bN- -1014.80 -170.21 520b.18

91 4 6 9.00 x,536083. 5465.81 90.615 6417098. 963510 12377)E• -1089.^9 -202663 5352.37

470.00 6536024. 5481.25 90.626 6416005• 961470 1243p76- -1097.61 -205.87 5366.28

4P0.Ce 6535371• 5636.75 90.715 6404599. 93921• 1297445• -1184.06 -239.66 5507.82

490.00 6534624• 5802.77 900777 6392314• 91347• 1353252• -1273.56 -275.32 5654.59

SOO . flu	-- "S3"7-i 591`1.70- 90.^7------ 6379119-. -864075 141035Tr --- 1366.20 -313+t7 -5607.35

510 . 00 65329450 6153.43 y0.815 6369977. 85p78• 1469422. -1462.62 -353.10
-

5 9 6 6. 6 4
6132.96

520.00 6532063• 6341.47 90.799 6349850. 81337• 1529914. -1563.54 395.47

530 . 1`0 6531189• 6538.79 90.754 6333693. 77156• 1592107• -1668.69 -440.97 6306.88

5 4 0 . 00 6530356- 6746023 9e.679 6316462- 72506• 1656080• -1778.34 -489.85 6'489.16

550.00 6529604. 6964-d6 90.574 6298109• 673490 1711922- -1893.08 -542.22 6680.68
-:'t^T-----S e7g58*.	- 3TS^f4T-I%8^T3^^-_^Ii71^rg--- -.75^q8 6,1az10 t__

570000 6528497. 7441002 90.307 62578009 $53630 1859607- -9144.06 -659-65 7094083

580.00 6528214. 7701.23 90.11^ 6235692. 96444• -1931674 -2277.74 -724.74 7320.91

10) 584-07 6526180. 7811.73 90.009 6226319. 45441• 1961039• -2332.62 -752.22 7417.30

11 ) $89.27 6528180• 781b.93 90.004 62258``-2. 452910 1963123• -2335027 -753.51 7421.80

12) 584.87 6S2816(3. 761b913 90,002 6224449• 44639- 1967576. -2340.82 -753.84 7421.2g

- 12 i S94:0-71 6S2ST38-: - 2-1 C-97W5---- 9 UoU01-- 6Z0791*	- -3fV CU---- 203 73^f4 "7'(27015-- -TSit638 734§r2?-

9) LMR	SHIFT TO	4.8:1: __
10) GUIDANCE CUTOFF SIGNALS
III INITIAT E TIME BASE FOUR;
IZT BEGrN--" X NPV :	--- -
13) ORBIT INSERTION.



TABLE 6D (CONT•D)
ASTP ( S A-210) LAU N CH VEHICLE OPEkATI O NAL FLIGH T TRAJELTORY

LAUNCH -INLCt OPENING
S-IVb STAGE FLIGHT DATA

!' 	FL16NT	 -••-• EA RT H FIXED •'- 	 ---- EAR TH FI X ED POSITION A(-D VELOCIT Y VEC T OR COMPONENTS ----

TIME	PoSITIo11	VELOCITY	PATH ANG LE	^	 Y	 i	 OX	 DY	 D2

(SEC)	 (M)	 (M/S)	 (DEG)	 IM)	 (M)	(Ml	 (M/S)	(M/S)	 (M/S)

11 140 . 85 86717. 2025.48 62.713 96334• -4500 66040. 913.20 -6.17 1807.91
- --- 2 9 1 3 0t) . --	 -2ffZII•Ot 253• 04p S9 J2•5 4	1- i.- 6 69ZZ9. 9p0.8b -0. 11 IBC7•97

3) )45.57 97947• 2010.76 63.757 62542• -488. 75378. 871.30 -6.08 1812919
4) 148.57 !03809. 2016.40 64.411 65126. -513. 60836. x51.43 -8.38 1827	al

51 152.77 112059• 2029.60 65.314 6b647. -5484 d8569. b25.66 -8.38 1854.03
160.00 1264UB• 2055.79 66.633 74461• -606 . IU21479 782926 -8.17 1901.12

61 165.10 136644• 2075.79 67•b74 78375. -649• 111932• 751.94 -8.01 1934.80	i
-- -^7cy -74696-7 z09srII0 0 --811877- -608------T-2rw8, s 7Z2-.98--- -7.82---- -1	67.34	-

71 171.47 149559. 2102.28 69.138 8304x• -699. 124304. 714.36 -7.76 1977.18
8) 175.00 156794. 2116.68 69.617 855290 -72e- 131410• 694.10 -7.62 2001.74

180.00 167131• 2141.73 70.739 86926. -764. 141506• 666.17 -7.57 2036.53
190.00 -18P152. 2191.46 72.269 95347. -842. 162202. 61B-77 -8.03 21012.18

200.90 209660. 2243.70 73.698 101304• -926• 183559. 572.55 -8.99 2169.39
- 21-0-iju----231 687. Z29-9•'3 7 .-US?- - -I-Q67-77.	--- .10230 -- ---526.7 -- ^tIIi^€g- --	2236. 34 -

220 . 00 254248. 2358.65 76.351 111827• -1138- 228332. 479.83 -12.48 2309.29
230 . 00 277394. 2421.82 77.579 116394. -12740 251790. 433.25 -104.92 1382.70

,r 240.00 301152• 2488.46 78.745 120491• -1437• 275993. 386.16 -17.83 2458.25

c 250.00 325555. 255N.62 79.642 124117• -1633. 300962- 336.91 '21.39 2535.98

260.00 350638. 2631.36 80.b74 127266- .1867• 326720• 291.35 -25.59 2616.07
770•(3Q---- - 3-764:8.--77 1-0-0 6-- 51.843 --n 99.13-6 -2t 3'x3293: 4z----2x48194--
2R0.0p 402994. 2791.54 82.757 132134. -247b. 380'08• 194.72 -35.85 2784.51

2 9 0 . 00 430342- 1876.52 83.610 133836- -2666. 408991. ;45.52 -42003 2872.53
300 . OQ 458518. 2965.19 84.402 135044. -33216 438168. 95.90 '49.04 2963.23
310 . 00 -487561• 3057.66 85.137 135752• -38S0+ 468266. 45.63 -56.85 3056.80
320 . 00 517511. 3154.05 as.b18 135954. -4460. 499314. -5.38 -65.46 3153.36
33II4110 --- --5184II8s .- .	329 4i" - - 857447_ 1-3.5vt21 - __S t6?r-- #11343><---- ^57.Zp----='r'F^^T - - 82531.05
340.00 580293• 3358.90 87•p26 134BOB• -5963. 564386• -109.90 -115.37 3356.01
350 . 00 613210- 3467.61 87.556 133441• -6873. 598475. -163.58 -96.73 3462.40
360.00 647202. 358.71 RR-040 131533• -7901. 633646• -218.35 -109.10 3572.38
373.00 682316. 369b.34 88.47C 12,00/1• - Yos t)• 669,1035. -174.21 -122.51 3686.12

380.00 718598. 3820.69 88.872 126045• -10355• 707382• -331.31 -137.02 3E03-83
-3" a 00 f Sae94------39 04 4	98-------8912 23	- -rT2,1 141.	- i-t4a2r---rf"2br -- -389.73-- -t#2•ti----3435•73-	

-4 00.00 794870. 4080.47 89.533 118245. -13412. 785912. -449.63 -169.5S 4052.07
4 10 • 00 834968• 4218.93 89.802 113443- -15198. 6270860 -511.11 -187.76 4183.64

4 20 . 00 876453. 4363.27 90.036 108017• -17172. 869602. -574957 -207.25 4310930
4 30-00 919384. 4513.50 90.231 101946. -19?4B. 913509• -639.64 -2[8925 4462-09

11 S-IB/S - I VB PHYSI C AL SEPARATIONI
21 4-2 ENGINE START COMMAND;`
3) 90% J-1 THRUST LEVEL*-
41 TERMINA T E ULLAGE BURN;
6) JETTISON ULLAGE ROCKETS;
i-€ ^'1'ft^Tt-^1tfSSU yt£ _.-'-t-"PSf; ----	-	 -	-- -	----	--	--	 '-
V) LES JETTISON;
b) IGM INITIATION; 	 -



TAbLE bU (CONTIO)
A5TP ( 5A-210) LAU N CH VEHICLE OFEkAT1 U NAL FLIGH T TNAJtrIoFtT

LAUNCH ' i H ur- OPEhI'•G
5-IVd STAGE FLIGHT DATA

	

F L IGHT	 --- 	EARTH FIXED --- 	 ---- EART H FIXED POSITION A ND VELOCIT Y VECTOR COMPONENTS ----

	

TI M E	P05ITIO N	VELUCITY	PATH ANGLE	A	 Y	 Z	 DX	 OT	 DZ

	(SEC)	(M)	 lm/S)	 (OLG)	 (M)	 (M)	(M)	 (M/5)	(M/5)	(M/5)

	

440.00	903e24.	4670.27	90.387	95214•	-21742•	968863•	-707.05 	-250.87	4609066

	

y57:tT7	t009A42i-- - 4833.95 	90.508	37798•	-24371•	IOD57ZZ:	-7^^52 	-275i,16 	4763:?¨ --

	

460 . 00	10S75U9.	5005.16	90.594	79670.	-27251. 	1US41S1.	-898.46 	-301.26	4923.52

	

9) 469.nO 	1101882.	5162.92	90.651	71735.	-30074. 	1099133.	-915.73 	-325.82 	5070.61

	

470.00	1106897.	5176.46	90.662	70820•	-30401.	1104211•	-923.50 	-328.20 	5084.87

	

480 0 00	1157894	5336.95	91 755	61193•	-33b07. 	11557820	-1002.34 	-353.21	5230.07

	

490.00	1210476.	5501.95	900819	50764.	-37470. 	1208831•	-1083.97 	-379.67 	5380.74

--	-Suuizu-- 12647t-J - --- S&?N 7-8	 -HS2	395044-- --_y14 CIS :	IZ63Yr8:- ^TT68iws-- "7•a2-----553Tsad -

	

510•00	1320680.	5b54.60	90.b57	27383•	-45632•	1319608.	-1256.41 	-437.68 	5701.42

	

570 . 00	1378460.	6043.63	90.838	143620	-50166.	1377472.	-1348.59 	1469.40	5872953

	

530-nn	1439139.	6241.96	90.790	400•	-55C29•	1437086.	-1444.57 	-503.72	6051.57

	

5 40.00	1499814.	6450.411	90.710	-14543.	-6CZ490	1498533.	-1544.75 	-540.82	6239.34

	

550 . 00	1563591.	6670.10	90i600	-305119	-65855.	1561906.	-1649.61 	-580.77	6436.75

--- 	.	raz9s-6	 egWU	--^9' 653 *.	718,50 -14273IIs. -- -11 1-081 -tea 3 isu- 6&R-t&o f
-Aso-^>T----

	

570 • 00	1647924.	7148.38	9.319	-65743•	-78347.	1694640.	-1879.56 	-671.16	6864912

	

580 . 00	1768748.	74D9.64	90.115	-85150•	-853080	17646369	-2001.96 	-721.56	7097.19

	

101 584.f)7 	1796297.	7520.58	90.009	-933920	-86286.	1793699.	-2052.07 	-742.85	7196.94

	

11) 584.27 	1799762.	7525.78	90.004	-938039	-88434. 	1795139.	-2054.50 	-743.84 	7201.60

	

121 S84.87 	1904158•	7526.97	90.003	-950370	-888810	17994600	-2059668	-743•f2 	7201910

	

X17 5V 9.p	 1 ^.__ 
-

T53T: 2^ -^^ObT-- =TT'r331.- =456880- 1866-6 1b.-- -^TrY623-5- °7753 1T- -TTQT_-

9) EMR SHIFT TO 4.8:1: 	 4
-10) GUIDANCE CUTOFF SIGNALU _	 f---
111 INITIATE TIME BASE FOUR: -

I Z) B E b i -N>^V -'	--- -

13) ORBIT INSERTION. -	 -	 y

---	- - - -



TABLE 60 (CONT•D)
ASTP ( S A-210) 	LAUNCH	VEHICLE OPEkAT1ONAL FLIGHT	TkA„--CTORT

LAUNCH WINDOO UPENIN(,

5-IVB 	S TALL FLIGHT	DATA

FLIGHT ALTITUDE RAN(.E RELATIVE VELOCITY VECTOR A Z I MU T H LONGITUDE GEOCENTRIC GEODETIC
TIME VELOCITY SPACE	FIXED EARTH FIXED (POS.	EAST ) DECLINATION LATITUDE(SEC) (KMI (KM) (11/5) (UEG) (UE(a) (DE(j) (DEG) (DEG)

11 140.85 58.681 669343 2054.35 55.763 96.387 -8c.115 26.869 29.027- ..---- 	-Z) 1 Y2 .TT 39-. 9 O5 ----38:6V9-  2044:89 55.779 -- --- 96.398 _ .-.- -80.0 9 7 28.87-- -Z9•-011	-	----
3) 145.57 62.984 74.761 2036.94 55.784 46.425 -80.050 28.914 29.0784) 149.57 65.634 BC0140 2G39.Ij 5S•7y5 4b.439 -80.009 280946 29.11C
5) )52.77 69.257 87.750 2047.60 55.689 48.474 -79.940 2b.992 29.155

160000 75.271 1010101 2073.02 55.598 48.54C -79.648 29.071 29.235
6)

-
165.10 79.347 1!0.710 2093.17 $5.536 48.58d -79.774 29.12 29.292- - 1- 76^II-_

_
- D3.- I 3 7	-- j- T0-p uv - -_ -Y-T-r 3 3 j 5s-. 4r7 9 ---qE . 6^ s--- ---- ^T4: T II I Z 9 , (g5- - ---- 2v . 3 '18 

7 ) 171.47 84.241 122.9;7 2119.83 550463 48.650 -79.679 29.201 29.36581 175.00 86.867 129.815 2136.31 55.421 48.684 -79.626 29.242 29.406
180.00 90.479 139.706 2160.48 55.362 48.729 -79.549 92	.301 29.465
190.00 97.3k2 159.960 2209.39 55.248 48.804 •79.392 29.421 29.586

-_ 200.00 103.908 1800633 2261.77 55.131 48.869 -79.230 29.549 29.710210 W -7 IT 7: sW---- SS^i^ - ^r;^^* - S it -
220.00 1159849 224.518 2376.98 54.886 48.972 -78.869 29.802 29.969
230.00 121x280 247.377 2440.25 549760 49.015 ---75.710 29.937 30.104
240.00 126.358 270.945 2506.98 54.634 49.053 -78.525 30.076 30.243

° 250.00 131.C89 295.247 2577.2 1 54.5 50 49 .083 -78.335 30.219 30.383
2 6 0.00 135.480 320.306 2641.02 54.374 49.109 -76.137 3C.367 300535
270.1m-- -T-S9-"0"	- - g43r:Sb -T -- 47-25.77 -S,4--2qf- -- ^T.1Z 8 -ITT:¨3 q -- 3 0.31 r Ws-68 T--- ----
7 A 0 • n0 143.273 372.821 2810.30 54.109 449.196 -77.723 30.676 30.445
2°0.00 1'A•e86 400.332 2895.31 53.976 °.;Sy -77.SC5 30.838- 31.007
300.00 149.788 428.716 2984.00 53.642 9.167 -77.280 31.009 31.175
310.00 - 152.587 	-" 458.006 3076.50 53.708 99.172 -77.047 31.177 31.3447
320.00 155.091 488.233 3172.90 $3.575 49.175 -760d0J 31.3!,4 31.526-	---1 0.00	- -IS7 37)7- STIt.93T- -	3 77 T.?'T 33:99+4-----	177 -7S-:SS b	---- 3T.3V-_3 -- 3 j *TO9	-
3 4 0.00 159.252 551.638 3377.77 53.315 49.177 -76.301 31.727 31.899
350.0C 160.928 584.889 3886.49_ 53.188 49.177 -76.039 	- 31.922 32.095
360.00 162.347 619.225 3599.60 53 . 063 49.178 -75.759 32.124 32.298
37n.00 163.519 654.687 3717.23 52.942 49.179 -75.473 329333 32.507
380•00 169.459 691.317 3839.58 $2.825 49.181 -75.176 32.544 32.723-
3 9o.00 ^ ^.T^---TZ9 • 

-1- 4  3 - 3T6b ^^T---3	3 ' --- -9 T .  Te ---t?	 :7TT- -3 z.-  V q 6	- --
400.00 1 •5 .6 89 766. 	722 4	9 9.370 52.6 50 49. 	931 7	•5 5 5- g 33.001 33.177

_-	- - 4 10.00	-• T6 6 .008	--- - 108.698 -M237.831- G2.5p2 49.204 -74.226 33.238 33.915	 -
420.00 166.151 850.499 4382.17 52.406 99.219 -73.88` 33.484 33.661
4 30.0 166.133 893.733 4532.41 52.315 99.238 -73.532 33.738 33.916

11 S -18/ S -1V6 PHYSICAL SEPARATION;
2) J-2 	ENGINE START-COMNANOT
3) 908	J-2 	THRUST LEVEL;

`	 4) T ERMINATE ULLAGL BURNT ---- -

5) JETTISON	ULLAGE ROCKETS:
- at - 4Yp XWl-e- rRr-SsuRE-z- r- vsFT- _ -- ------ - - -----	___---

7) LES	JETTISON:
8) IGM	IN I TIATION: -



TABLE	60 (CONT,D)
ASTP ( SA-210) 	LAUNCH	vEHICLE OPERATIONAL	FLIGHT	TRAJECTORY

LAUNCH aINOOA OPENING
S-fV8 	STAGE FLIGHT	DATA

FLIGHT ALTITUDE RANGE KLLATIVE VELOCITY	VELTOR A L I MU T h LJI+"ITULE
TIME n LOCITY SPACE FIXED EARTH F I X ED ( POS.	EAST)
(SEC) (KA) (KMi 14/S) (DEG) (DEG) (DEG)

440.03 165.974 938.459 4689.19 52.232 49.261 -73.165
-- 450.011 j65.694 "1.744 4B52.P8 52.156 91.290 -72.163

460.3;; lb5.316 1031.b58 y019.09 51•U88 49.325 -71.Jes/
9) 469.00 164.911 1077.236 5181.87 52•G40 49.367 -72.017

470.00 164.862 1082.273 5197.41 52.039 49.375 71.975
480.30 164.315 113.483 5355.92 52.032 49.4S7 -71.546
490.00 163.677 1186.269 5520.96 $2.036 49.549 -71.10$

-	- --slM." .IR2..972- --T-Z g IIr7II0- -	56Y3.32 52.050 46.649 -70.646.
510000 162.227 1296.852 5873.67 52.075 49.759 -70.170
x+20.00 161.465 1354.806 6862.74 52.113 49.881 - 69.676
530.n0 1-s0•/14 1414.651 6261.11 51.159 50.010 -69.162
540.00 160.009 14769401 6469.63 52*113 SO.1147 -68.628
550.00 1599390 15400401 6689.34 520280 50.294 -68.072
560.;,0 158.698 1n^6.S23 ^s11.46 6,,.359 50.454 -,7.4i1

0 570000 158.562 1674.974 7167.72 52.446 50.620 -66.880
580.00 158.426 1745.896 7429.05 52.554 5O.a07 -66.25b

10) 5b4.07 158.454 1775.476 7540.00 52.606 50.691 -65.9y1
111 %84.27 158.457 1776.942 7545.21 52.6Q9 50.895 -65.97b
li) Sd4.87 156.466 1781.343 7546.42 52.635 SU•921 -by.'!d9

- 131 T139-9	--"-1381004' 1849.927 752T920 53.043 S-tE356 -05.32 €

9) EMR SHIFT TO 4.8;13
10) GUIDANCE CUTOFF SIGNAL;
11) INITIA T E T IME U A SE FOUR:
121 - BEGIN L O X NPV;
13) ORBIT 114SERTION•

GEOCENTRIC GEODETIC
DECLINATION LATITUDE

(DEG) (DEG)

3 4 .000 34.179
3 4 9272 34.451
34.553 3-.733
34.815 34.995
34.844 35.025
35.144 35.325
35.452 35.634
35.770 35.963
36.09 7 36.280
1 6 .433 36.617
jo.760 36.965
37.137 37.32.1
37.506 37.692
37.885 38.072
3b.277 38.464
38.681 38.x69
38.850 39.038
36.858 39.046
3b.863 39.071
3 9 .264 - 39.453



_	- - -- -- --	- TABLE	60	(CONT'D )
• ASTP	( S A-210) 	LAUNCH	VEHICLE	OP ERATI ONAL FLIGHT	TkAJECTORT

LAUNCh 81NUGWLpENING
S-IV8 STAGE	FLIGHT DATA

FLIGHT VEHICLE ATTITUDE A )I GLE VEHICLE NT T I T UDE kATE VEHICLE ATTITUDE ERROR
T I ME PITCH TAW R'LI PITCH TAw NOLL PI Tin TAM ROLL
(SECT (DEG) (DEG) (DEG) (DES+/S) IDEG/S) (DEG/S) (DEG) (DEG) (DEG)

11 i4p.85 -64.004 -.097 0000 6005 -.025 -.000 -•005 -•097 0000
--	21 "-1^ ^7 T =^3.^HZ -- - ii M2 9035 -9131 -•004 •017 -6200 -.0o2

3) 145.5 7 -63.577 -1.017 -6D64 .140 -.194 -.OS7 •422 -1.017 -•067
-- 	 4) 148.5 7 -63.504 -•862 -•344 -•064 .211 -.096 •497 -•860 -6348

51 152.77 -63.815 -6209 -•585 -•038 .038 .D08 .185 -•208 -.585
1609C0 -63.873 -.296 -.667 -0011 .LU5 -•018 •128 -•296 -•667

61 165010 -636931 -0269 -0661 -9009 •000 9022 •069 -0269 1.661- 1111 .	-- 3:9b^-	---^:77M1111 --- •KS2-- -each -.0"	- - • 015 •C36 -6273 1.652
7) 171. 4 7 -63.977 --274 -•680 -.006 -.000 -.023 .029 -.274 •0681
8) 175.00 -63.976 -.315 -.794 -.002 -.CGS -•041 •C25 -•315 -.79+

180.00 -60.759 -0766 -.L45 1.131 -.054 .126 -1.759 1931k9 -.028
110.00 - -$6.353 - I . C 4 7 -•082 •0192 -.048 -9121 •209 -0256 -.C85
20p•00 -570543 •1.456 -0551 -0112 1.041 -0016 0155 -9261 -9555---	- 7TOr.C*>1--- -- - -	sq- .457 -1.6x5 -.701 -.;19i -.037 -•C17 .137 -•274 -.7CS
220.00 -590479 -20198 -.663 -.124 -.030 9074 6194 -9294 -.870

.-. 230000 -60.827 -2.474 -.152 -.126 -.032 9072 .173 -9189 40.159
ĉo 2 4v - 00 -61.e21 -2.876 0600 -•096 -.042 -•024 9136 -.284 •594

250.00 -62.847 13.275 6341 -•107 -9039 -•027 .148 -.292 .333
260000 -636930 -3.663 0060 -0109 -•039 -•O[9 0151 -•297 0051

- 7bii-	---- +-15.708 -3.990 ^•27'S.._^_ 2.127 :II??- 039 •	72
2 8 0.00 -66.391 -4.353 --S96 -.107 -.040 -•030 •135 -0298 -.605
290600 -67.323 -46799 -4863 •.101 --042 -.029 .141 .	0 -.874
300.00 -b89394 -5.198 -•255 -0110 -.038 •068 .149 -6319 -.268

---" 310.00 -69.508 -5.574 .417 -9111 -.C37 .067 .151 -.325 6402
320.00 -70.625 -5.951 •400 -0112 -.037 -9034 •151 -.333 6385_.- -_ --	- 330-sDII -^77:7^	-^i•-IZq X53 --	-^;;-qa11	----o-03-6 ____ -,Z-3S- ---fir	----s =336 •039
340000 •720554 -69695 -.297 -.112 -.037 -.036 •151 1.342 -.114

- 350100 -7.075 -•672 -•112 -.037 -•037 •103 -9364 -.684
360000 175.117 -7.428 -6604 -0111 -.035 6063 0111 -.368 -.618
37n.00 -766228 -7.781 •024 -.112 -.035 •062 4112 -.376 .009
380.0 -77.347 -8.117 •626 -.112 -.034 -0039 9114 10383 •610
390:00 1711T:	-.^^1911 :ZT3- --	-s 11-1 _ -	OT 4- -  --s s^II - ---s l l^	- -:s 38a--- - -- -^ 2 ) D
4 00 . 00 -796616 -d9808 -•169 -•114 '•033 -0041 •112 -9397 -9186
4!0.00 -80.844 -9.096 -•610 -.124 - .02y - .045 .121 - 0403 - 0629
420000 -820023 -96415 -0622 -•108 -•036 9060 .099 -9399 10638

- 430.00 -83•Del 11774 -•015 1.211 -6032 •059 .111 -6414 -.033

1) 5-18/ 5 -1^b P H YS ICAL	SEPARATIOV;
21 J-2 	ENGINE START COMMAND;
31 90%	J-2 	THRUST LEVELt
4) TERrI N ATE ULLAGE BURN;
Sl JETTISON ULLAGE ROCKETS;

- 6 Y--"M"t F PRE"Uitt - --
7) LES	JETTISON;
8) 1GM	INITIATION.



TABLE 6D (CGNT'D)
ASTP ISA-1lC) LAU N CH VEHICLE UPEkATI O NAL FL1GH1 TkAJECTOwY

LAUNCH AIND04 UPENING
S-IV 8 STA4E FLIGHT DATA

FLIGHT VEHICLE	ALTI T UD E A N GLE VEHICLE	ATTITUDE RATE VEHICLE AT T IIU D E ERKOR
TIME PITCH YAK+ ROLL PITCH YAb ROLL PITCH Y A 0 ROLL
(SLC) (DEG) (DEG) (DEG) (DEG/5) IUEG/51 (DE(,/S) (UEG) (UEG) 10EG)

' 141 0 . 0 0 -64.220 -109092 0557 -.116 ••031 6056 0116 -•4114 .537
-- 8 00 -BS:37q--1TO;iq0Z - .26 q--- ..1 15 -- -.-,031 -0046 :1 1 4	- '-.429 .243

460.00 -86.531 -10.704 -.198 -.116 -.(,29 -•C47 .114 -0437 -.219
9) 469.02 -97.576 -10.969 -.620 -.116 -.C29 -•047 •114 -•442 -.642

470.03 -b7.687 -11.004 -.666 -.101 -.045 -.042 •C66 -.390 -.678
4s;n.OD -:,8.753 -11.421 -.608 -.121 -.014 .052 .117 -.466 -.630
490.00 -89.906 -11.600 -•073 -.110 -.027 .055 .107 -.455 -0094

- ----5" : 0II - - 91 1
	--^ i, .gb4 .V65-- -_-m•TZ2 1.020---- ----;050 -- - :123 -0473 -:4170	-

510.0 0 -92.389 -11.997 .334 -•144 -.017 -•059 .1143 -.4174 .304
52C.00 -93.642 -12.303 -.185 -•113 --037 -•047 .109 -0459 -.208
,.,30-C3 -74.749 -12.661 -.655 -.111 -.C33 -.048 •107 -•47U -.676
54.00 -95.876 -12.956 -.570 -•114 -.027 0051 •111 -0481 -.595
550000 -970040 -13.206 -0070 -•118 -.024 0049 0116 •04190 -0094
3bp:OII -	kT:F3j	..=TS^7^- .4^4-- -.  - -- .386
57 0 .00 -99.990 -13.865 •524 •019 •C08 -1003 '•040 -•537 •533
580.03 -99.799 -13.746 .492 •021 .017 -•003 -9037 -•5147 .501

0	10) 58 4 .07 -99.780 -13.733 •458 -.000 -.001 -•010 -0019 -.534 .462
11) 584.2 7 -99.780 -13.734 0455 -0000 -.001 -.010 -0019 -0534 .460
121 584.87 -99.781 -13.734 0449 -9000 -.001 -0010 -0019 -05314 0453
T31_SOv-- 7_ -Z1V-. 7H1 --^T3:7'^- - :III _

--_Qd
••	!d -• -:;tT- --6359

9) EMR	SHIF T TO	4.8:1:
101 GUIDAN CE CUTOFF	SIGNAL:
11) INITIATE TIME	BASE	FOUR:

-	1 2) BEGM-LV C ^Q	 --- ----- -	--- -- -	-- -- --- -	-

13) ORBIT	INSERTION•

E'



TABLE 7D

ASTP (SA-210) LAUNCH VEHICLE; OPERATIONAL FLIGHT TRA%JFCTORY
LAUNCH wINOUW OPENING

S-IVK/CSM SEPARATION CONUITIUNS

FLIGHT TIMF: 	S-IVU /CSiA SEPARA T ION 44140.p00 (SEC)
RADIUS: 65350'19. (m)

ALTITUDE: 1b3017. (M)
;FACE FIXEV VELOCITY: 7H11.12 (M/S)
SPACE FIXED FLIGHT PATH ANGLE: go.n58 (DEG)
aPALL FIXED FLIGHT AZIMUTH:	 '-- 47.130 (DEG)
EAk1H FIXEF FLIGHT AZIiAUTH: 45.n45 (UEG)
GLOCENTPIC 9ECLINATION: -32.434 MFG)
GMA-TIC LATITUUE: -32.608 (DEG)
LONGITUCE:	(POSITIVE EAST) - 151.792 (DEG)
INCLINATIOr.: F 1.788 (DEG)
UE SLENU I NC NODE: ARGUMENT: 157.470 (DEb)
If Eh T I AL 	k Ar)GE 	ANGLE: 789722 (DEG) 
wE IvriT: 	(S- IVES/IU/UiA/FIXED SL A) 36728. (LHS)

SPACE FIXED POSITION AwD VELOCITY COMPONENTS

XS 12648249 tti)
YS 602174. (N)
ZS -63F3099. (n' )
is 7b57.78 (M/S)
YS 111.83 (M/S)
fS 1536.04 (M/S)

VEHICLE ATTITUDE ANGLES

PITCH ATTITUDE AiJGLE 105.613 (DF-G)
YAW	ATTITUDE AijGL5 4.353 	' ZOEG)
ROLL ArlITUDE ANGLE 176.799 (DFG)

OSCULATING MiIC PARAMETERS

* PERIGEE ALTITUDE	-	 151.82

* APOGEE ALTITUDE	 165.83
ECCENTKICITY	 .0011
SE:MI-MAJOR AXIS	 6536.99
TRUE ANOMALY	 286.63P
PERIOD	 87966

* RLFERENCFD TU EUUATUKIAL RADIUS (637:.165 KM)

-TKN, ) - 	-	-- . 	_

tKn +)

(DFu)

(MIN)

200



- -	- TABLE	60
A5TP	ISA-210) LAUNCH	VEHICLE	UPERATI UNAL FL1Gm7 TRAJLCTOkT

LAUNC"	i.INOG.-	vPLNING
S-lb STAGE	FLIGHT	DATA

FLIGHT MASS THRUST [ ) RAG LONGITUDINAL DYNAMIC A•H.1. MACH PITCH	AhGL-E

TIME IT0TALI ACCELERATION PRESSURE NO. OF	ATTACK

(SEC) L6) lLB1 IL61 (FT/SEC2) tLb/F T2 ) (LB-FT/FT2-RAD) (DEG)

^
11 • 17.20 1311641• 00 0• •700 00 09 •00 .000

- Tom- -.-W--)2964.0 7-•---	161cW7r- 161.	- 40.532--	--- at Qi	---•-u1 •000

S.00 1264785. 1669891• 756. 42.529 3 - 102• •04 6,1136

€̂  ^! 1C.60 123291`'• leo1229. 2919- 4.f.t6S 12• 1941. .C9 3.305

v IS.00 1200940. 1691932• 660C. 45.219 3U- 112C3. .15 ,ZS7
20.00 --1168875, 1703059• IISbG. 46.630 59. 40349. .2: -2,745

25.00 1136752• 1714637• )6755. 4h.125 990 11075[• .20 -1.542
- - 3^IIII TTIIg59Zi	17275TW - 22A1'5s---	uv 7)10	--_^Z^ 25aV4B.--- -	i35 -	263	--

1^ 3S.UU 1072401• 1741646• 19831. 51.414 218• 517292• •44 -,1177
w 40.00 1040191• 1757195• 37663• 53.236 294• 760269• 054 '.501

45.00 100793C• 1774101• 48561,. 55.122 380• 1659244• .65 -.153
5C.00 975651• 1791019. 60199. 57.113 471• 2103670• -77 .056
55.00 943376- 1805712- 110971. 57.b30 bb9. 41872069 092 .047

3- ) - 37;7-3-  -- 175 7 03- -IfIZ3-33i T501011 S7.EIII	-- 600• S201147.-	--- 7-.00 -- .031 --

65.00 F787S8• 1833165• 16560C. 61.066 685• 8662053• 1.25 .006

7C.00 846361• 1847080•	- - 1446 9 9. 64.727 723• 11709016• 1.47 -.002

4) 73.23 825449. 1654501- 131650. 67.162 7310 13969595. 1.63 .020

BC-00 781602• 1N67S77. 104236• 72.591, 681• 19170863• 2.00 -.165

0 65.00 749252. 18746910• 84769, 76.663 5b7. 23326674. 2.26 -0166

-- r - V -ou ---- 7)7T0". - -31171487: ._ .- ^57II3i 81 .37H	--^83i- _ _2T1B4IIQ?• •	2 0.II11---

9 5.00 684983• 1881402• 49076• 66.066 3669 30733733• 2•SO .046
- 100.00 65269C• IbF11419• 357389 90.954 30i.• 33899106• 3.11 -•073

105.00 620645• 1679379• 256141 96.066 2290 36641680• 3944 -.221

110.00 568859• 1876526• 16946. 101-607 169- 36936249• 3.78 -•700

115000 556934• 1873106• 86050 107.711 122• 40005910• 4.13 -1.137

525- 0AB• 1668533 - --2779. TI t•-33Z - TA; -	423IITZ7T:- 4:51 41:i2t-
125.00 4933179 1862520• -770• 121.536 609 43481058• 4.91 -2.268

5) 129.00 467987• -	-	16S7287- -2352. 127.865 4S, 44235462, 5.26 -2.815

6) 133.x 7 4423150 1849463. -4218• 134.845 34. 44b60191• 5.73 -2.008

7) 136.p7 423450. IP40231. -6092. 14C.287 28^ 4524ZS31. 6.13 -1.150

0) 13 9 .47 410775• 645416• -5225. 51.009 20 45568560- 6.43 -.278

-17-0-- --gjJ9509• - 35777•--- - ----3.114 ---- I8i 45678581.	- 6i4a ..CI4

10) 140.77 409279• 37844• -5174• 3.382 17• 45693717. 6.97 .033

ill 140.85 409246. 3590ZO- -' -5132• 3.226	- - 17. 4S699S97. 6.47 .051

1) GUIDANCE REFERENCE RELEASE:
71 ' F T AST x0?1- C h T

-

3) MACH	ONE: _ ---
4) MAXIMU M	DYMAMIC	P RESS(jRE:
5) TILT	ARREST:
6) LS A T	INITIATE 	TIME BASE TWO;
7) I E C 0 :
8 T-- IIE l C B 7iSE-  TMRFE: - -	-
9) INITIA T E ULLAGE	BURN:

10) SE P ARAT ION	SIGNAL: - _ -
111 S-IRIS-TVB 	PHYSICAL SEPARATI ON. -



TABLE 4D (CONT'D1
ASTP ISA-210) 	LAUNCH VEHICLL UPENATIUNAL FLIGH T	ThAJECTONY -

LAUNCH WI r IOU4 OPENING
5 . 18	STAGE FLIGHT	DATA

FLIGHT SPACEFIXED ---•- •-- SPACE FI X ED POSITION AND VELOCITY VECTJN COMPONENTS •••
TI ME RADIUS VELOCITY PATH ANGLE X 2 DX DY D2
(SEC) (FTI (FT/S) (DEG) (FTI (FTI (FT) IFT/SI (FT /5) (FT/S)

1) • 170,10 20910035• 1340.44 90.000 10909952• 44124• -390890 000 8ro.85 1003.36

-- -- 	21 --	:- IJff 20910035* - 7340.
lq

4 - - - -9 0.000 -	20909931; - S19076- 	- 121626•- •1.148- 888.ZS iOr3.89'

5 6 00 20910150• 1341.06 87.954 10910046. 63948• 16607• 45.97 887.82 1004.0¨
10 . 00 20910525. 1343.o8 85.593 20910410. 6o28S• -117b6• 10C.01 867.25 1004.03
15.00 20911193. 1349.8% 82.965 20911066. 72720• -676t. 162.56 686.82 1004.63

20 . 00 20911189. 1363977- 80.110 20912041. 77155• -1732• 231.06 867.U3 )009.78

25 . 00 20913547. 1387.79 77.087 20913388. 815b9• 3346• 306.51 866.46 1022.84
---^^.^--- Z09TS3V2-W Y7T:Vr----	9 3."S -2II9t512*1- 86f719-6 --(s] 16 .._ -389.pq--	.. -!85.47 -_'--FQ455r.-T2	-

3S.00 20917490. 1474.86 70.879 20917290• 90445• 13815• 478.59 884.82 1078.54
4 0 . 00 20920146. 1542.12 67.901 20919922. 94868. 193180- 575.11 b84.45 1124.79

45 . 00 20923303. 1626.82 65.146 20923052. 49289. 25087. 678.16 884021 1185.25
SO.0J 20926994. 1729.78 62.695 20926714. 103710• 31196• 187.2`- "84.01 1261.29
55.00 20931243. 1850968 60.696 Z093Dy3O. 108129• 377309 898076 883.63 1355916

TI -- 57A"7W -- 209338II9 19IZ.-65_- --- 59.64T -x V33976s I III557 • -14TSZbs- -¨ 57633	-- E83.36 -- 1413 oft -	-
65.00 20941375. 2136.32 58.366 20940983. 116961. 52421, IIII.56 882.84 1596,52	 -

70 . 00 20947260• 2312.22 57.738 20946820. 121375• 607b3• 1224.09 882051 1751.90

oN	4) 73 . 23 20951367. 2439.31 57.492 20950893. 124223• 66620• 1299.76 882.34 1666.08

60.00 20960809. 2741.82 57.375 20960251• 130197• 60)68• 1464.60 8N1.35 2143.77
85.90 20968519. 2996.68 570588 20967867. 134598• 91474• 1590.33 879.16 2383.11
9 0 . 05 - 2097bQ81^ 377?:b7 -----37--,177 ----2UtT b1 63:-- -1-38987. -T140,4Y-	----1Tzurr4 ._ -- t"SIT--- 26S1sa 41-
95.00 20965919. 3590.57 58.491 20985098. 143361• 118037. 1854.10 673.37 2948.10

)00 . 00 20995654. 3933.71 59.121 20994709. 147721• 133585. 1990.46 870.60 3275.76	 - -

10 5 .00 21006099. 4300.66 59.836 21005007. 152067. 150849. 2128.59 667.95 3634076

110 . 00 21017265. 4701.85 60.639 21015996. 1563990 169993• 2266.47 864.8[ 4017.73

11 5. 00 21029155. 5136.80 61.513 21027671. 160715* 191193• 2403.11 b61.b8 4457.51
-.--. - TZU-o ff 21a4176Ri- 5	J,0,	-- trT.Y4D --2lOgt	2* -_- --T$boI2-.__ 2 146385 25J7r05----+	 441cr`

125.00 21055100• 6117.30 63.416 21053046. 169199. 240534• 2668.82 854.76 5437966
51 12 94 Q0 21066278. 6554678 64.224 21063926. 172712• 263161. 2770.30 851.61 5879.23

6) 133.07 21078109• 7028.91 65.026 21075404. 1761709 2880461 2874.04 848451 6358.11
7) 136.07 21787156. 739h.47 65.534 21084154. 1787129 307674• 2959.14 846011 6727092
8) 13 9 .47 21097615. 761G•15 66.125 21094238. 1815850 330970. 2964.17 644933 6954.10

---9 € Z-" I s-v '--- T11ua"I r- 161II-.f S ----6t•339 -130634-	- 2915.62 8.1+"m 6970,B3T -
10) 1 410.77 11101602• 7608.18 66.378 21098071• 1626830 3400290 2929.59 843.94 4970•x4

II ) Tl0.85 21101842. 7607.63 K *3°3 21098302• 182749 0 3405790 2927.21 0141 4 92 6hi1004

II GUIDANCE REFERLN C E RELEASE:
21 FIRST -"TtDNT

-.-

31 MACH ONE;
4) MAXIMUM DYNAMIC	PPESSUREt --
5) TILT 	ARREST;
61 LSA:	INITIATE 	TI ME BASE TWO$
i) IECO: ` -

-1 " - Q&CuT	I	TT T A TL VTML B7(TE- TxxFET
9) INITIATE ULLAGE	BURN;

10) SEPARATION	SIGNAL;
11) S-18/S•IVB 	PHY SICAL SEPARATION.

i



TABLE 60 ICONTODI
ASTP (SA-210) LAU NCH VEHICLE OPEFATIuNAL FLIGHT INAJLCTOkr

LAUNCH 4ANU011 uPENING
5018 STAG E FLIr.HT DATA

FLIGHT	 ---	EARTH FI X ED -' 	 EARTH FIXED PO51 ) tUN A "D VELOCIT Y vECTOk COMPONENTS •---

T2rE	POSITION	VELOCITY	PATH ANGLE -	X	 Y	 Z	 DX	 OT	 01

(SEC)	 1FT)	 cFT/5)	(DEG)	(FT)	IF TI	(FT!	 IFT/S) 	(FT/5) 	(FT/51

1) -17.20 	 295. .00 _^/A_ 295• 00 -00 •^0 --OU -•00
- - ,^	--	295:-	-	-.00 -"._" N^+^-	

_ _	215- -.0- C•---- •00 -•00	-- -000

5.00	 411. 47.87 0482 411. - l. 0. 47.87 -•30 -•06

10.00	 786. 103-24 •563 786. - 3. -1. 103.24 -.79 --32
15.00	 1454. 165.33 .538 1454. -6. -3. 16S-32 - 1.18 - •03

--- 	_._ 20.00-	2450. 234.31 1.320 2450. 14. 6. 234.26 -.97 4.76
25000	3809. 310.66 3.341 36080 - 190 b8. 31G•17 -I•S8 17.39
70.E-- 5567. --	-745.74 3.glg --- ---S56T^ -- ^^^ --- ^qr^ . -----	393.-I1 -2-66 39.)7
35.00	 7766. 488.61 8.597 7751• -46. 468. 483.27 -3.43 72.01

_. 40.00	10450. 592.19 11.570 1340b0 -64. 437. 580.38 -3.96 117.60

45.00	13669, 706.71 14.641 1356h. -85. 1o68. 684.09 -4.37 177031

50.00	1747c. 833.16 17.748 17259• -108. 2735. 793.96 -4.75 252.51

55.00	21923. 969.96 2p.963 21512• -1330 4223. 906.35 •5.33 345.#411

57-74	--74-64S• 13	6 2 2. -34080 -1419. SZ^4.- ^i5:47 -5049 4 30 5T-

65.00	32854• 1264.65 27-626 31651• -192- 8806• 1121.33 -6.35 584.73

70 . 00	39445. 1439.40 300965 37540• -224• 12107. =235.23 -6.73 738.911

ro	41 73.23	44160- 1564.49 330079 416510 -246. 14672- 1311.93 - 6-88 852.31

c°o 80.07	55380. 1860.33 37-312 51099. -294. 21349. 1479.21 -7.72 1128014

85.00	64958. 2109.12 40.397 56814• -338. 27574. 1607.10 -9065 1365099
----- ^^--^T^7TS• a'I3BT̂  '533 -e1 9w- - - j^-^.I ---	---1Y?: ---350719.

95.00	879819 2690.06 45-766 76?170 -459. 43948. 1876.16 -14.52 1927.75

100 . 00	'-101712. 3023.53 48.(41- 85947. -537• 54390, 2016.74 -16.56 2253050

10 50 00	1171190 3386.77 509355 963800 -624• 66539. 2157050 -18027 2630057

110000	1343S4• 3781.14 52-432 107523• -720. 805560 2299e#47 -20023 3001050

115 0 00	153579. 4299.13 $4.403 119375• -826. 96619. 2440.73 -210?8 3429.16
--- YZ^^	-^ °963 0 -4a T3 . 0 9 S3 a 274-- -- -13?9 3V F-- ------x93[0- _. -.-TT4lIji _.. - - =SSO * 6-3- -23028

1250(l0	198596. 5175.65 580067 145178. -105%. 135655. 2717044 -24,,74 #4#404.80
b) 129000	-?195010 5607.59 59.448 1562630 -11600 154146( 2824006 -25.83 484#40#49

6) 133.0 7	242')#41• 6076.46 609766 167972• -1267. 174818• 2933.51 -26.53 5321039

71 136907	760SBA. 6442098 610604 17o906. -1347. 191334. 3023.12 -27002 $689065

8) 139.47	282159. 6650.18 62.409 1872149 -1439. 2110980 3032.03 -26091 5918070

-	-	 - IgOlSl	-289'298-, -- 6348: 3,, - --674TS 17-- tV	364-----tfibii--2 116TP• 300-1 lt-423775-' ..--- 593004[--

60 ) 140 . 7 7	290536. 6646.15 62-695 191137• -147#4. 218805• 2998039 -26081 5931929

It) I'l008s---.
	_	

- 2 9 10 4 5. 6645,26 62.713 191373. ..14710 -:I97.74, 2996.06- .26080- 5931148

i GUIDANCE	REFLRENC E RELEASE: -	-
Z) FTIRST )TOTTON; - --	- --.-	- -

3) MACH ONE;
4) MAXIMUM DYNAMIC	PRESSURE:
5) TILT 	ARREST;
61 LSA;	INITIATE 	TIME BASE	TWO,
7) 1EC01

-g Y-4ttO F" t ti t7tTE T t- E BASE T "E E : -----'-- -- -
9) INITI AT E	ULLAGE	BURN:

)U) SEPARATION	SIGNAL)
Ill 5-18/5-I V B	PHYSICAL SEPARATION.

.i[



TA BLE aD (Cn%TVU)
ASTP ( S A-210) 	LAUNCH	VEHICLE OPERATIONAL FL14MI IRAJECTOR

LAUNCH	AI N604	OPENING
5-lb STAGE FLIGHT OATA

FLIGHT ALTITUOE RANGE RELATIVE VELOCITY	V ECTOn A L ! h J T H LONGITUDE GEOCENTRIC GEODETIC
TIME - - VELOCITY SPACE	FIXED EARTH FI R ED 1POS.	EAST) DECLINATION LATITUDE
(SEC) (FTI (NM) (FT/S) (DE^3) IDEU) (uLw) (DEG1 t0EG1

1) -17.20 295. 0000 600 90.800 N/A -60.611 28.466 2g.&27
-	?1- -	- .ou --295. - elm ---	S.96 90.000 N/A __	-8p.611 28.4fas-- ---- ZSi$21

5.00 411• -000 44.21 69.9tl6 N/A -86.621 28.466 28.627
10.D0 766. •001 103.111 89.971 N/A -d0.611 28.466 28.627
15.00 1454• 9002 165.54 89.943 'A/A -60.021 26.~66 28.627
20.00 24Sp. .00.4 2.14.40 696806 32.734 -80.611 20.466 20.627
25.00 3808. 0012 310.26 69.424 %1.360 -80.621 28.466 28.627

------ 3ff:II0-	-- SS8 q .-ff3S- -394." 8-9 -o --g9:ra3	--- 620--- --28 .46d -r. 2	.628
35.00 7752. .080 487.52 87.875 44 .973 -bp.620 28.467 289620
40.00 10408. •158 59C). 7 14 b0.6A8 45.964 -80.619 20.468 28.629
45.00 13567. .279 705.0,. 85.231 46.600 -80.611 28.469 28.631
5 0 . 00 177.60• -456 891.64 P3.532 47.017 -80.615 28.471 28.633
$5000 i.15124 .702 969.14 81.611 47.274 -60.611 28.474 28.635

fgIIBI . GB Ti ---- t0w6:a4- --8045 G3 - Tf:37e -60.609-	- 20o%Tt -2"* 3t
65000 31653• 1.458 1266.92 77.449 47.622 -80.601 26.482 28.6414
70.00 37544. 2.001 1444i74 75.247 47.756 -80.593 28.488 28.650

41 73.23 41656- 2.423 1573.16 73.620 47.833 -80.581 2b.493 28.655
No 80.00 SIII1, 3.521 1872.61 70.873 47.938 -b0.b71 2b.505 28.667
r 85400 58832• 4.544 2124.24 68.784 47.948 -80.557 289517 28.679

67, 201. #773 - -a "10,tj --- 86.037- +Y^.9g9 --aQ:S	- -26.S3t---- -"-*,"
9 5.00 76264. 7.231 2721.93 65-C64 47.964 -80.5'0 26.547 28.709

100.00 86CIF. 8.942 3061.60 63-465 47.995 -80.495 28.566 28.726
105.00 96486. 10.931 3429.25 62.034 46.037 -X0.467 28.588 28.750

- 110.00 107679. 139224 3825.14 60047 48.074 -80.435 26.614 28.776
115.00 119598. 15.649 4264.98 5~.596 46.117 -80.39b 28.643 28.805

-- TZU-*uu TJWS-i	-	l8o8Ti l0 28.t1t_ -28*838
125.00 145617, 22.217 5263.70 57.657 48.217 -80.308 28.713 28.876

S1 -- 72 9 .00 156829. 25.230 5700.04 S6.997 4b.2S9 -80.265 26.747 28.909
6) 133.0 7 168699. 28.594 6172.35 56.390 4b.305 -b0.218 26.764 P9.947
71 136.67 177776. 31.260 6539.19 55-962 46.340 -b0.180 20.614 28.977
8) 139.47 188273• 34.491 6746.13 55.76S 48.375 -80.13% 28.849 29.012

-	^1-i9ff.'Sr-_Tvl6tri-- IS.35D - t?4tT.-7q - -- 35. 1 62 -- 4^. 35^ - ^8p.1 tt-- 28.867,- - --	29.024
10) 140.77 192273. 35.7143 6741.07 55.763 48.386 -80.116 28.663 29.026
111 140.85	- 192515. 35.819 6740.0 T- 55.763 48.387 80.115 28.864 29.027

11 GUIDANCE REFERENCE RELEASE9-	-	1- fTRST-KOTtON t-- - -- _ ---- - --

3) MACH ONE;
4) MAXTIWM-OYNAMIC	PRESSURE;
5) TILT 	ARREST;
6) LSA;	I NITIATE 	TIME BASE	TWO:
7) IECO;
-8t--"Coo	Tr-fil "E B ASE V MK£C= --- - ----

0 1 INITIATE 	ULLAGE	BURN;
-	 10) SEPARA T I O^ i SIGNAL;

I S-!•/S-Iv8 PHYSICAL
_

SIE € AJIT101.



TABLE	bD	(CONTOD)
ASTP	( S A-210) 	̂AU 10 CH VEHICLE OPERA TIUNAL FLIGHT 	THoJLCTORT

LAUNCH bI(JUG.a UPEIJIr.G
S-16 S TAGE FLIGHT	DATA

FLIGHT VEHICLE ATTITUDL A tI GLE VEHICLE	ATT I TU DE RATE VEHICLE ATTITUDE ERROR
T IME PITCH YAR ROLL PITCH YAN ROLL ?ITCH YAA ROLL
(SEC) (DEG) (DEG) (DEG) (DEG/5) (DEG/5) (DEG/S1 (UEG) (DEG) (DE-G)

1) -17.20 0000 .000 `41.537 -0003 6002 -072 6000 00OU .UOO--- --21 -- -•097 .Oq1- -41.503- x.003- -	-:002 -- .002 --- -6047 4092 .034

0 5.00
10.00

-.016 -.717 -41-538 -.001 .001 •003 -0001 -.023 -.001
-.009 -•721 -41.538 .0% .COO .000 .007 -.022 -.U01

r^
15.00 -.661 -.905 -37.434 -.203 .006 1.001 -155 .113 -.897
20.00 -2.002 6011 -37.966 -.329 -.002 1.003 .200 -1S3 -.920
25.00 -3.845 -.943 -27.466 -.400 -.000 1.000 .282 .098 -.931- - 70.0 -0 -6.776 -.078 -Z2ig66 _	- .qgl -	.00 2 T•UOD--- .3314 9110 -0921?	-

p
35.00 -8.613 -.413 -17.465 -.532 .001 1.000 04108 •liq -.928
4 0 . 00 -11.374 -6010 -12.466 -.570 -.0C1 1.000 0#488 .098 -.929
4 5 . 00 -140299 -.020 -7.468 -.S98 -.1;03 0999 .54d 0052 -.931
50.00 -17.431 -.342 +2•472 -.685 -.007 1.000 .617 -0015 -.935
5 5̂ .- 0̂ 0̂ -20.d86 -.476 0022 -0699 -.002 -0051 0602 -•076 0021-

3_t__ _S Is 1 
^ 
^ =22.ST-W	-.174----- - iIIII --7 ---0 70-14 - 00' € -	-- _ - :II0 9--- 0000: E . _-

^ 65.00 -27.954 -.083 -0000 -.711 -.001 .000 .613 -.083 -0001
70 . 00 -31.878 -.105 .000 .6697 -.004 -0000 .611 -0105 -.000

4) 73.2 3 -33.718 -.100 -.000 .0689 .001 -.000 .602 -.100 -.001

oN 80.00 -38.257 -.122 .004 -0634 .015 •001 .554 -.122 9UO3
^n 85.00 -41.287 ".019 0004 -0592 .007 0.001 •609 -0019 0008

,IIu-	- 9 4 - 11
 

. -	•30II- -ITT- : =•OOZ-- ,3lU -- 00112-- +:IIIIII- -
95000 -46.692 •051 -0003 -051? -.004 0000 0458 0051 -0002

100000 -49.222--.- 0018 -0001 -.503 -0008 •001 0438 0018 •0001
104000 -51-574 - 033 •001 -.510 -001P 0001 0579 -•033 9000
110•'00 -54.1b3 -.485 s0[)5 -0504 -.007 0001 9531 -•085 .005
115-00 - 56.598 -.102 -007 -0494 .00! .000 •508 -•IU2 0006
I -4TOO54 --UV-2	- ^OU7----- -.49u• -- 0002	- --^OIID c	7G0000 -^^ OqZ - --^17D7 -_

+ 125000 -61.408 -.178 0007 -0473 soil -0000 o423 -0178 6006_ S) _12- .009 -63.111 -	--9- 60IS '/
_-	6007. ..485 .Op3 ..0000 .1470 -.157 .006

6) 13300 7 -64.057 -.153 6008 •030 -0005 -•002 0058 - .(oj .004
7) 136.0 7 - 64.04A -.167 .002 .002 -.001 -0001 -.049 -.167 0002
8) 139.4 7 -6&;6013 -.084 0001 6010 6005 -0001 -0014 -0084 0001

---*j--r^ -0ra It0	- -.QTi - ^^D1T---^ 0	9 -- ^.00II _ -s,40f--- .6"i - -	--Vora-
10) 141).77 ••64.OU5 --09r^ 6000 0005 -0023 -0000 -0006 -9095 .000

- III 1 11(l.8 5 -6'7.004 -.097 *our) @005 -.025 --000 -•005 •0097 -000

1) GUIDANCE	REFERENCERELEASE;_.._	_--_7TF`7R51 muTTONT-----	0000 -- --- -	--- -- --

3) MACH ONE:
- 4t "AlIMUM D7NAR IC - PRESSURE:

51 TILT	ARREST;
61 LSA(	I NITIATE TlPIE 	BASE	TWO:
7) IECO:
ff7 VFLV	T*1 T ! TTF-ITTr>-BASE -

9) INITIATE ULLAGE BURN:
- 10) SEPARATIOU 31"ALT

11) S-I8/S - IV9 PNVSiCI1L 	SEPARATION.



TABLE	9D
ASTP	( S A-21L) LAUN CH VEHICLE UPERATI U NAL FLIGHT	1NAJECTIRy

LAL'(.CM	r 114CCr.	UPE)•ING
S-lVb STAGE FLIGHT 	DATA

FL I GHT	MASS THRUST	LkAG LON617UGINAL	DYNAMIC INERTIAL	PITCH ATT.	PITCH ANGLE
TIME (TOTALI ACCELERATION	PRESSUkE RANGE	ANGLE	COMMAND	OF ATTACK
(SECI	(LB) ( L b i 	(Lb) (F7/S2) 	(LB/FT21 (DEG)	 I DEG )	 IDEG)

I)
---- --"

1 4 0.85 307862. 9104• 834• .86y 17. 1.196 -53	99 •OSlTr 1 4 7:TT 307A11.- 91166• 723• .67 3 1 5• -t^122 -03..9999 ,399	-	
-	-

3) 1 4 ,1•5 7 307319• 165330• 529• 17.254 10. 1.165 -o3•`/99 1.ba14) )48.57 305897. 210049. 385. 22.C53 7. 1.241 -63.999 2.291
51 1 52.71 303755. 230311• 246. 211.370 4• 1.320 -63.9904 2.455

160400 299604. 232585, 12 C 4.96Z	5 1• 1.456 -63.989 04.04504
6) 165.10 296810. 232140• 71• 35.157 10 1.556 -63.999 5.532- --- - j7ni!`Q- 27rT310.	-2x"s9T---qZs- 2y64t*s - _- I. -t.-655 -63•,199 -
7) 171. 047 293323. 132788• 36• 25.531 00 1.554 -63.999 6.869
8) l75.0Q 67	36.2	2 232977• 24• 26.556 00 1.756 -63.999 7.639

i 8 0 . 00 2794 9 0 • 233190' 18• 26.643 0. 1.856 -5&.999 11.838
1 9 0 . 00 274 r 	7.^0

7
2330	2• 9. 17.367 C. 2.067 -56.562 17.970

-	 - 100.00
-.

268514• 232692- 3• 27.681 0• 20281 -57.097 18.421ZTQ.D1r-_ -26303 --- 23-S cT-Z.	
-

-T----. 18.9'f^__ ^i_ --- -2:3^Z. -	 --_^SB.SBb - - 19.08&	---
220.00 257554. 233226. to 79.135 0. 2.72E -59.671 19.578230.00 25206C. 232800• 00 29.715 C. 2.961 -60.995 19.664

ro 24t,•CG 246580• 232719. 00 30.367 C• 3.200 - 61.96 20.34

^ 1
241103. 2326SOO 0: 31.046 0• ].445 -62.997 20.352

-
235627. 133272• 0 31.852 0• 3.698 -604.081 20.55927600D 130135-.-- 233-zi 70-e ^• -]2.d'tq - -T.15T -- - ---b5.38II -- is	

---
2 P 0.00 124644• 232929. 00 33.360 0• 4.224 -66.524 20.52
2 1, n • 0 C 214163• 232025• 00 34.194 p• 49498 -67.462 20.7353 Of , •CC' 213684. 732922• 00 35.071 0• 4.780 -66.543 20.702310.0G 208205. 232915• 0, 3S.992 00 5.071 -69.661 20.5672r,.30 202717• 232907• 00 36.964 00 5.369 -70.779 20.426-- 3]0 7244*-	-Z32892-*- -	-I7i:113B--- -- -I1i- -- 8.671-- Z3.Z67-
340000 191772. 232878. 0. 39.070 00 5.992 -73.005 20.0693Sn.GG 186296. 232862- 0• 40.216 0• 6.a18 -74.121 :9.785360.00 160821. 232646. 00 41.431 0. 6.653 -75.226 19.500
370. 0 175347. 232619• J• 412.719 00 6.99P -76-341 ;9.120
38C.00 169673. 232790- 09 44.090 0• 7.353 - 77 .464 18.694
39r.^'3 -	164391._- 232766f 	- 0 -* - -- -85.553 --0. - 1i7t9 	- -78.59S- tT. ] Qt	- -
4 00 . 00 158926. 2327429 0• 47.117 00 8.096 -79.728 170891

- 410.00 153431i- - 233621• 0• 48.988	--- 0• 8.0486 -80.964 17.355
420.00 147945• 233062• 0• 50.6by Of 8.887 -620121 16.809
430.00 142465. 233046• 00 52.63(% 0• 9.301 -83.193 16.302

1) 5-)B/S-IVB PHYSICAL	SEPARATION:
-

- - - 	- -
2) J-2 	ENGINE START COMMAND; - -	-
3) 901	J-2 	THRUST LEVEL:
4) TERMINATE ULLAGE	BURN;
S) JET T I S ON ULLAGE ROCKETS:
of vyw "lftt - "ES ---- -	- - -- -	-- - ----- - --	-- _ --_
7) LES	JETTISON:

-	 8) IGM	INITIATION;



TABLE 90 ICONTID)
ASTP	( S A-210) 	LAUNCH	VEHICLL UPFkATIUNAL FLIGHT	TRAJECTOkT

LAUNCH	r.11•yG•,	UPENING
S-fVB STAGE FLIGHT DATA

FLIGHT MASS THRUST DkAG LONGITUDINAL UTNAMIC INERTIAL PITC- 	AT T. PITCH	ANGLE
-"	 TIME (TOTAL) ACCELERATION PRESSURE RANGE	ANGLE COMMAND OF	ATTACK

(SECT 1131 1L8) (LB) IFT/521 ILH/FT1) (DEG) I 
DEG 

I (DEG)

440.OD 136985. 233031• 0• 54.732 0. 9.728 -84.339 15.687
450.C D 131507, Z-32FII. p. 56.9Sg--- -- --

6o 10.169 -85.49D- 16.120	- - -
460.00 126029. 232790• p• 139.428 0• 10.625 -x6.646 14.547

9)	469.00 121263. 197S90• 0• 52.425 C• IIa047 - b 7 . 6 a 9 14.022
470.00 12u763• IY7448• 00 52.604 0• 11.095 -07.752 13.975

-	-- 	480.CO - 11614 196665• 0. 54.479 0• 11.560 -88.870 13.4a4
490.00 111562• 1965530 0. bbe 685 0. 12.079 -900015 12.834-	S0n.M------I-p69gTr -- 1 945771 S9.I1 -	-1* --- I ZoS92 -VT•-Tfib 12.187	-
5 10 . 00 102399. 196570. 00 61.163 0. 13.121 -92.536 11.381

-	 520.00 97817. 196561• 00 64.652 D. 13.666 -93.753 10.711
530.OJ 93235. 196550. 00 67.826 G, 14.228 -94.b56 10.173

-	 54n•00 88654. 196522• -Qi - 71.321 0. 14.807 -95.986 9.537 -
550.00 84073. 1964739 00 75.1d8 0• 15.405 -97.159 8.804

- [9b f4uv • 0. ---". . 16.023 o-^H -e3S-q 8.03
570.00 74911. 196306• 0. 84.312 0. 16.661 -99.951 6.762

^, 	-'--- 	 580.00 70333• 1961629 0. 99.734 0• 17.321 -99.763 7.413
10)	584.07 68472. 196080• (1. 91.134 0. 17.596 -99.743 7.605
11)	584.2 7 68436. 137259• 0. 64.529 0. 17.610 -99.763 7.613
12)	584.87 64355. 55560 00 2a 615 0^ 17.65 € -99.763 7.654

-	- - 73T 5 44.0 7 3S3Y^ o -7 ^^ -- -^ e - --T$ --9  9 78 I -- 245	-	--	- -

91	EMR SHIFT TO	4.8:Ii
---	 101 dUIDANCE CUTOFF SIGAf^i -

11)	INITIATE TI ME	BASE	FOUR:
Tn 	T1-L177(--N-P	:	) ----- -- --

-. -

13)	ORBIT	INSERTION



TABLE 9" (CUNT'D)
ASTF	( S A-Yl0) 	LAUI+ CF.	VEHICLE	UPEO<ATI U NAL	FLIUHI 	TkAJECIO K Y ---^ r--

LAUF.Cti	, 11J01,. LNLI.31.46

5 -lWb 	STAbE	FLIGHT	DATA

FLIGHT ---- SPACL	F1X E U --- - -	-	SPACE	F1AED	POSITIO N	ANU	VELOCITY	V ECTuR COMPONENTS_--
TIKE RADIUS VELOCITY PATH A NGLE X Y 2 0 DY DZ

ISEC1 (FT) (FT /5) (DEG) (FT) (FT) (FT) (FT /5) (FT/5) (FT/5)

1) 1 4 0 . 85 21101852• 7607.64 66.393 2109831,2. lb2749• 340558. 2927021 8413.92 6971.04	 ----
-	 21 142:T7 - 77105851• 759Z-.GB -66.E-5 6 - -	2I102151• 1838649 349807• 28890,4 A43-.57 A971.32

3) 145.57 21115916• 7567.63 67.328 2111j7b7. 186731. 3735)9. 2786.57 842.22 6965.32
4 ) 148.57 21124577. 759S#65 67.be7 211100440 1BY2539 394550• 1716999 639.82 7037.03
51 152.77 21136416. 764(,.01 68.653 21131276. 192775• 424285• 1631.04 637.73 7123.59

160 . 00 21156066. 7735.69 69.940 21149767. 19b623• 476363• 2482.44 834.64 7278.66
61 165010 21169376. 78('7.66 70.b21 21162167. 203075' 5137790 2378.50 b321135 7389.62	-

-	-- I	0 -3118735.	36T4.63	---- 71-.?;-4-V 21T73574. 2-07147•. - 35024~ 227 9 .16 830.1($ 7496.99
7) 171.47 21185359. 79C1.88 71.890 21176898• 206365• 561269• 2249.54 b29046 7529.36
6) 175.00 21193931• 7959.40 72.463 11184719• 211292• 5116003. 2179.84 827.75 7610.20

1 8 0.00 21205719. 8043.10 73.242 21195373. 215424. 626342. 2063.56 824.80 7724.63
1 9 0 • n0 21:'28242• 621C-25 74.532 21215364. 223635• 7046789 1918.64 817.DS 7941•UU
200 . 00 21249521• 8367.63 75.738 21233745. 231758• 785185• 1757.27 807019 8161.66

--210 00 X64575.- g575i^--- -- 76.692 - -2175~5-07.-- -2J 7/2 ^d791^"-- 1544 98 -- 74b^3- -19388.316 - --
120 9 00 21288427. 8773.64 77.988 21265645. 247654• 952967• 1432.54 780.90 8620.80
230.00 21306102• 8984-32 79.034 21279154. 255383. 1040371. 1268.65 764971 8861.33

ro0 .02400 21322614. 9205.47 bC-032 21291015• 262941• 1130215• 1103.10 746.43 9108.60
ao

250.00 21337982. 9437.40 60.975 213G1214• 270303' 1222566• 936.44 725.48 9362.76
260.00 21352231- 9680.43 b1-865 21309740. 2774429 )317494. 766.32 701086 962.10341

-7.".8II- --	 . 99	8 -- 87 7 06-- -	-21316577.--- --28+)717. 111-SiDa7------Y96.SII - ^^S^^II - --989^iT)
280.00 21377467. 10203.18 83.5~2 21321702. 290946- 1515419. 425.81 646.75 10173.76
2 9 C.00 2138649~. 104181.419 84.249 21325087. 2972.i7. 1618583, 250.94 614.83 10460.43 111
300.00 21398485. 10771.43 84.945 21326716. 303232. 1724656. 74.23 579.53 10755.58
31C • 00 21407481• 11073.50 85.595 21326564. ]088379 1833725• -105.10 540.96 11059.78
320.00 21415505. 11388-C3 669201 21324605. 314040• 19456830 -287.36 498.99 11373947

-_STEj ffa -ZTTZIS-ol - TTTTS X77- ^i:7&Z	2 132-0887• "539-18  -a 87'f -.-0 11- ----
340+00 21428749. 12055.89 87.282 21315138• 323098• 2179859. -661.71 4~4.24 12030.93
3 5~ • 00 2)434031- 12410.07 87.760 21307562• 326878• 23018820 -654.39 351.08 12375.64
360.00 21438463. 12778.44 88.198 21298038• 330106• 2427410. -1DS1.25 293.77 12731-73
3 7 0 . 0,n 21442680• 1161.49 68.597 21206924• 332739. 2556557• -)252.33 232.22 130g9971
38 0 . 0 0 214449230 13559.86 88.957 23272977• 334735• 2689447• -1458.04 166.17 13480.22

--39 El D 47133z:1747Y:37- -t9.ZE0- -- 3I Z#73"FH: 136017*--^76707a - 1668 4-21- - --	" oll3 13073.91
400.00 214148453. 14405.72 69.566 21239583. 336627. 29669740 -1885.13 19069 14281.83
410.0 ty -21949235•-1148`56 * SV- 89.816 21219627• 3364235 3111901• -2107.40 61-46 34706.24
4 20.00 21449426. IS326.69 90.033 21197412. 335380. 3261154. -2336.92 _147.92 15146.77
4 30 . 07 21449079. 15a16.a6 50.216 21172868. 333444• 3414492• -2573.20 - 24~94.1 15603.48

1) S- I8 /5-1VB P H Y SIC A L SEPARATION$
2) J.2 ENGINE START COMMANDI
3) 9011 .)-2 THRUST LEVEL;
M) TEIMINA T E ULLAGE BURN;
5) -ETTISON ULLAGE ROCKETS;

1) LES JETTISON;
8, )GM -"ITIATION;

i

t



TABLE	9U	(C	4114)
ASTP (SA-l101 	LAU

N
CH VEHICLE	OPERATI U NAL FLIGHT	TRAJECTORY

LA UNCH	V-1 :400w OPENING
S-1V d	STA(.1=	FLIGHT	DATA

- -1-O FLIGHT ---- SPACE	F1xEU ----- -°• SP A C E F IXED POSIT I ON AND VELOCITY V E CTOR COM PONE NTS •••
TIME RADIUS VELOCITY € .	1	A11GLE x Y Z Dx DY OZ

15EC1 (FT) (FT/S) (UEG) (FT1 (FT) (FT) (FT/5) (FT/S) (FT/5)

^G	 440.00 21448258. 1632.79 9C•363 21145925. 336550• 3573286• -2816.70 -339.46 16078•41.

^^	'+50 0II-- -7I4q a3T 2 1 1 1- 6-50 7 . 326632. 3736515. -3068.52 -4.15;T 16572.58

^1.	46p.Q0 21445470• 17418.15 90.560 21UB4525. 321620• 3vD4B10a -3329.41 '558941 17087.87

y^	9)	469.00 21493842. 17932.45 9.615 21053472• 316112• 4060756• -3573.13 -664.79 17S60-2b

470 . 00 214043648. 17983.11 90.626 21049886. 315442• 4078339• -3601.07 -675.41 17605.91

480 . 00 - 214141506. 18499.A5 90.715 21012464. 3CB139• 4156708• -3884.70 -786.30 18070.29

490.00 21439055. 19037.96 90.777 20972156. 299696. 44398040 -4178.34 -903.27 18551.81

90II^DII-- Zt^?!ST} •--T46DD^D>^- -- -9-m 804--- . 2092g861i6 - --490050• 416 2 7 8 1 21---+4#482. "-- -" 2 7 .tW --tTQ53re'll-

510 • 00 21433548• 20188041 90.815 20882472. 279127• 4820937• -4798.62 -1158.46 19575.57

520.00 21430654. 20805.3S 90.799 20832842• 266855• 50194030 °5129.71 -1297.46 20121.26

5 30'00 21427784. 21452.71 9.754 2077gb32• 253142• 522344B• -5474.69 -1446.76 20691.87

5 40 . 00 21425052• 22133.31 90.679 20723299. 2378820 5433335• -5834.46 -1607.11 21289.90

550000 21422585• 22850.60 90.5714 206630879 2209619 56993510 -6210.89 -1778.93 21918.26

ZTgZC) 200 -Z3s0-i37 ya-pql- ZDS	fe -----	9g6I 3IIZa$T^'- tsBTr8T5r-- +Sb^bs^ - °*96t^03- ZZ38t)sZT

570.00 21418952. 24412.80 90.3()7 20530840• 181639. 6101074. -7034.30 -2164.20 23277.02

5 8 0 . 00 21418023. 25266.52 902110 Zog50308- 153938• 6337514e -7472•'D -2377.76 24018.72

^ 10)	584.07 21417915• 25629	JS 90.009 c2042755_0 1	9 0 8'.4	n 6'1	583	23 -7652.94 -2467.92 24334.96
D

11)	S84.27 21417914. 25646.11 90.004 204260240 14e592^ 64406920 -7661.66 °2472.16 24349,75

12)	584987 21417913 25650.04 90.002 20421421• 1,)71081 h455302• -7679o87 -2473924 21434001.5

It! -ZS-SST 1T-- orOT _ -zrr; 1-1-32¢:--cz	r^ ^ arrS^ t T^ --+^9 8 ^ s 3 --•-Y^rr a1- i^'f - rga a 2a Sr1--

9) EMR SHIFT TO 4.811:
10) GUIDANCE CUTOFF S1GNtLI
IL) INITI A T E TI M E BASE FOUR:
T21 BE G rW-L-V)r NPV :-'
13) ORBIT INSERTION.

JAL



TABLt - 90 (CONT-L)
A STP (SA-21C) LAU NCh VL. , ICLE WLRAT1 U i.AL FL1GhT TRAJECTORY

LAUNCH nINDOh OPENING
5-iV8 STAGE FLIGHT DATA

FLIGH T ----- EARTH	FIXED ----- ---- EARTH FI X ED POSI T ION	A l-D VELOCIT Y V1j TOR	CuhPONENTS	----
- TIME PUSITIo(^ VELOCITY PATH	ANGLE X Y 2 Dx OT DZ

(SEC) (FTl (FT/5) (DEG) (FT) (FT) (FT) (FT/S) (FT/5) (FT/5)

}) 140 . 85 291066. 6645.26 62.713 19138j- -1476• 219293. 2996.06 -26.79 5931.48
_	1

-7-42-e -1-7	- ^9956^^--- 662Ti3^	
-.-^3^00^-- I9"1cro -	-1511	-- - 2Z7128* -- 2955.66 -26.60 5931.67

1) 145.57 321349- 6596.97 63.757 205190• -16010 2473059 2856.61 -26.50 5945.39
4 ) 14 8. 57 34CSb2- 6615.49 64.411 213667• -1682. 265216- 2793.35 -27.49 5996.75
S1 152.77 367648. 6656.78 65.314 ;25221• -1'i9b. 290580- 270b.91 -27-SU 6082.79

16C.00 414723. 6744.70 66-833 244296• -1594• 335128. 2566.47 -26.81 6237.27
6) 165 . 10 44d308. 6810.34 67.874 2571350 -2130. 367229. 2466.98 -26.27 6347.76

I 7(S-Oa - 48C867. 6876:6ll 6R-950 -26 8996-i =7257. 398585. 	- -- 237Z'DO -25.65 6454.34 --7
171.47 490o76. 6897.26 699138 172448- -2294. 4080830 2343.71 -25.45 6486.80

81 175.00 5144!5. 69S1.p6 69.817 280607• -2383. 4311349 2277.24 -25-01 6567.4u
180.00 546330. 7029.96 70.738 291759- -2507. 464259. 2185.61 -24.84 66b1.53
1 9 0 -nC 617298- 7189.63 720269 312610• -2762. 5321600 203C-08 -26.33 6897923
1^00-00 6878609 7361 .20 73-698 3323629 -3040- 602227• 1878.45 -29.50 7117944
210.- UU -76C) 11 73yC; II^----75-e 061 3503SSi__- z3353_^ -674523-i---- 2726.24 .V ^3*1i3a- 73rjTi^

220 . 00 834148- 7738.36 76.351 366b88• -3732• 749121• 1574.26 -40.95 7576.42
230 .00 910085- 7945.59 77.579 381869- -4181. 826083. 1421.42 -48.94 7817.26
240.x/1 988030. 8164.24 7A-74S 395311• -4716. 905489. 1266.92 -58950 8065.13

ro 250-0C 1068093. A394.42 79.842 407267- -535b. 987409. 1111.92 -70.18 b32o-15

o. 160.00 1150387- 8636.36 8p-874 417547- -6126. 1071917. 955.86 -83.95 8582.69
-	-- 270•"OU	IZ3S0 3 .9 -- 88	gra- -VT iE43 42fr322- X0430 --y l970 9 a 0" f18t#tr - 854778	- -

280.00 1322160. 9158.61 82-757 433512- -81299 1249C43. 638.196 -117-62 9135.54
190.0G 1411883. 9437.41 83.610 439Q94- -Y4p4, 1341835. -177.43 -137.89 9424.3)
300.nn 1504325, 9728.30 84.402 443057, -10695. 1437559. 314.62 -160.90 9721.88
310.00 i599611. 10031.71 8S-137 4453810 -12636- 1556304. 149-70 -186-51 10028.86
120 . oL 1697871. 10347.92 85•bl8 4460440 -14634. ib38169. -17.65 -214.83 10345.67
330 . 00 I7t9Z38. --"srT22-1- 86.447 --	-44svo2Qr--= IEv3-o.-- - - T743ZS2- - 187.66- -2MS 0 " --- --TD6 1 2 . 15	-
340.00 1903849- 11020.00 87-026 442282• -19563- 1851660. -360.56 -280.09 11010.54
35 0 . 00 2011843. -71376.67 87-S56 437800• -22548- 1963501- -536067 -317.35 11359.57
3 6 0 . 00 2123366, 11747.73 88.040 4315389 -25921- 2078891. -716.37 -357095 0720.41
370.00 2238569. 12133.66 88.478 42346)- -2971b- 21`77951• -899.66 -401693 12093.58
390-n0 2357606- 12535.06 88.872 41353.29 -33972• 2320807• -1066.97 -449.53 12479.75
396.00 2gE0641^----27952--St--- Bc-2 2 3 -9017II9- -- -387ft-v- 2447592.- - -TZ78 8 64 -SO4.89 -12879969

` 4 0o-00 2607842. 13387.36 89.533 387944• -44003• 2578450. -1475.17 -556.77 13294-21
- -- 	- 410.00 2739396- 13841.62 89.802 ---3 7 2 190* -498610 2713537- -1676488 -616-02 13725.86

+20 . 00 2875502- 14315.18 90.036 354386. -56337. 2653024- -1885.06 -679997 14174.22
430.OG 3316352. 14808.08 90.231 334470. -63477. 2997078. -2099.20 -748.,,6 14639.39

6) S.I8/S-IVB PHYSICAL	SEPARATION;
2) J-2 	ENGINE START	COMMAND;
3) yob	J-2 	THRUST LEVEL:
4) TERMINATE ULLAGE BURN;
5) JETTISON ULLAGE ROCKETS:

--- Y	 U	-r t _p3t^--. ---	-

71 LES	JETTISON;
8) 1GM	INITIATION; -

3



TABLE	9D (CONT'U)
ASTP	(SA-20) LAUN CH VEHICLE	OPERATI O NAL	FLIGHT TRAJELIORY

LAUNCH nt'JJG.^ VPEI+ING
S-jVb STA GE FLIGe1T	DATA

FLIGHT ---•• EARTH	FIXED ---- "-- EARIN FI X ED PUS)TION	4 14D VELOCIT Y VECTOR COMPONENTS----
"- -- TImE POSITION VELOCITY PATH	ANG LE x T Z DX OY 62

(SEC) ( € T) (FT/S DEG) tFTI If T) (FT) IFT/S) tFT/5) (FT/S)

440.19 3162153. ISJ22i41 90.3b7 3123020 -713320 3145876. -2319.70 -023.06 15123.42
-	- - I SO-pU	- 3313129.	- IS859.93 97.508 288p52- -7'1956. 3299614. - 2D47.63 -902.74 15627.42

460.00 3469516. 16421.14 90.594 261403. -89407. 3458,00. -2783.66 -98b•40 16153.27
-	9) 46 9 .0 03 3615099. 16934.72 9n.651 235366. -9d669. 3606071. -3004.36 -1066 . 96 16635.85

470.00 3631552. 16989.77 90.662 232349. -99742. 3612738. -3729.84 -1076.77 16662.64
480000 3798865. 17509.68 90.755 203769 9 - 110914. 3791934. -3288.51 -1158 . 84 17159.01
490.00 3971379. 18051.03 909819 16654d. -122933. 3965980. -3556.33 -1145 . 62 17653.35

--- ---^Z9932f^ Tj3ST7^. 4T----- gO^RSZ--- IZ V A-37 . 135646. 4145072. - 3833-9-" -133-7.98 18168.23
510.00 4332941• 192J8.00 90.857 99840• -149712. 43294220 -4122.09 -1 4 35 . 96 18705.44

_- 520.00 4522505. 19828.19 90.838 47119• -164586. 4519264. -4424.36 -1 540 . 03 19266 .82
530-n0 4718303. 20476.87 90.790 1312• -180541. 4714d4d. -4739.41 -1 6 52 . 61 19854.24

" 540.00 4920650. 21162.84 90.717 -47714. -197669. 4916447. -5068.07 -1774.33 20410128

550-QO 5129892. 21d63.53 900600 -100101• -216060. 5124362- -5412.10 -1 9 05-43 21117.9'1
_530:om--9'rm"9- -17"q.92 -- - 0^ i^Fbp--- ------j 73-b-_-i ZII'fSi58	----2 18

570000 SS70615. 23452.67 909319 -215692- -257043. 5560500. -6166.52 -2201-97 22520.U6
-	- 5800Q0 58029790 24309.85 900115 -279362. -279883. 57894900 -6568.11 -2367-33 23285.71

N	10) 584x07 5899924. 24673.75 90.009 -306404- -2896c1- 5884838. -6732.51 -2 4 37 1 16 23612002
11) 584-27 5904730• 24693.87 90.004 -3077526 -2901380 $889562. -6740.47 -2440. 4 2 2j627.30
12) 584.87 5919154. 24694.80 909003 -311801- -291603. 5903739• -6757047 -2439.70 23626.63

-13t- ---6-T 4 UIV3^- 2	43"1V. va0U7111-T---- -^	*l zai ---^T3438.- 6T71I7A8i - . "IOU90UT -Z01TSo? j ----- ^^5*6^5+}-

9) EMR	SHI F T TO	4.811:
-	 10) GUIDANCt- CUTOFF S IGNAL-

11) INITIATE TIME	BASE	FOUR:
-I? T-BESru L O X--Nry :	̂.- --	- -	-- --- -_- -- -	-

13) ORBIT	INSERTION.



- 80.115
-80.097
-80.050
-80.009
-79.9bU
-79.846
-79.774
-79.70I ---
-79.679
-79.626
-79.549
-79.392
-79.230

-- -74.D*2
-76.8b9
-78.710
-76.525
-78.335
-78.137

- -77.9314------
-77.723
-77.505
-77.2bC
-77.047
-76.807

-76.301
-76.0341
-75.759
-75.471
-75.178
-74.872
-74.555
-74.226
-73.BbS
-73.532

2 6 .864 29.027
28.878 29.091
2 6 . 9 1 4 29.078
26.946 29.110
28.992 29.155
2 9 .071 29.235
2 4 .129 29.292
2 9. 1 64 29.348
2 9 .201 29.365
2 9 .242 29.406
2 9 .301 29.465
2 9 .421 29.586
2 9 .544 29.710
Z 9 .S71 -- 29.837
29.802 29.969
29.937 30.104
3C.076 30.243
30.21 9 3r..387
30.3o7 30.535

- 3D.51T"---0.687
30.676 30.845
30.tl3b 31.001
31000 4 31.175
31.17 7 31.347
31.354 31.526
31- . 538 -1, 7 0 9 -T
31.727 31.699
31.922 32.695
32.124 32.298
329333 32.507
32.548 32.723
32.771 - 32.946
33 . 001 33.177
33.238 330115
33.4 b 4 33.661
33.738 33•'016

N
rN

TABLE 9D (CUUT#U)
ASTP ( 5 A-21 j-)  LAUNCH VEH1CLL UPEkATIONAL FLIGHT TRAJECTORY

LAUNC H :-INU04 UPLWING
S-I V B STA4E FLIGHT DATA

	

FLIG HT	ALTITUDE	RANGE	RELATIVE	VELOCITY VECTOR AIIhUTM	LJIIGITUDE

	

TIME	 -'- --- - 	--- VELOCITY'	SPACE F IXED	EARTH FI X ED	(PUS. EAST)

	

(SEC)	 iFT)	IN")	(FT /g) 	(UEG1	 (UEG)	 (1+EG)

11 140.85 192525. 359822 6740.00 55.763 48.387
- - ZT- TlZ;T7 - -- -96538. - - 3-7 0 -091 - -67ZSa74  -----	R5.3g8

3) 145.57 206641. 40.368 6682.88 55.7g4 4b.425
41 148.57 215335. 43.272 6690.00 559745 48.439
5) 152. 77 227222. 47.381 6717.86 55.689 48.474

160.00 2g695q. 54.590 6801.24 55.598 48.540
6) 165.10 260324. 59.779 6867.35 55.536 48.568

- - I l u.uu z 7Tfir 6 9 14-:IIT- -_S 5 W ̀ 17 9 - - 48 . 6 3 6
1) 171.47 276383• 669375 6954.82 550463 48.650
81 175.00 -	2849 9 7. 711.094 7008.90 55.421 48.684

1 8 0 . 00 296847. 75.435 7088.18 55.362 48.729
1 9 0.00 319496. 86.372 7246.64 55.248 48.804
200.00 340905• 97.642 7420.52 55.131 48.b69

-- - ZTO - OCr - 3610'73. -109-Z5-8-- - 1603.63 -._33i^1II---^1 X24
220.00 360083. 121.230 7798.49 549886 48.972
230.00 397961• 133.573 8006.07 54.760 49 .015
2 4 0.00 414561• 146.299 8225.00 540634 49.053
2 5 0.00 830081. 159.421 6455.41 54.505 49.063
260.0C 444489. 172.953 b697.57 58.374 49.101
27D.00 - 43THIIH • ^s:909 - - 952 i 66 534 1 41. 1 i e
280.00` 47OUS6. 201.307 9220.13 54.109 49.146
290.00 481254. 216.162 9499.05 530976 49.159
300.00 491430. 231.488 9790.03 53.842 49.167
310.00 500612. 247.303 10093.51 539708 49.172
320.00 508830. 2639625 10409978 539575 49.175

-- T3^. OII-- 37 a I D 9. -- 2 H^."^7T- - TII739 . f 7 -__ _^7_: Tu 4
g 9. 177 

340.00 522482• 297.861 11081.93 53.315 49.177
350.00 527979. 315.615 11438.62 53•IB8 49.177
360.00 532633. 334.355 11809.70 53.063 49.178
-1 7r.CC 5364b1. 353.503 121'15.64 52•y42 49.179
3 8 0.00 539563. 373.282 12597.05 52.825 49.181

- -- 3ft.- 0y- 	.51"120. -3-9T.-7T-r---73019.6Q--- 9ZofiT3 104.186
4 00 . 00 543599. 414.8314 13449.36 52.65 49.193
4 10.00 544647. 	- 836.662 - 13 9 C3. 6 3 52.5p2 49.2p4
420.00 545115• 459.233 14377.20 52.406 49.219
'+- - r.00 545055. 4829577 1Y470.11 52.316 49.238

1) S-I8/5-1V8 PHYSI CAL SEPARATION;
2) J-2 ENGINE START COMMAND;
3) 9011 J-2 THRUST LEVEL;
4) TERMINATE ULLAGE BURN;
5) JETTISON ULLAGE ROCKETS;
6 T- DTRA7+7t7RE35U>;f i i-^SFI--------- -----	-- ---
7) LES JETTISON;
8) IGN IN1T .;ATTON;

GLOCENTRIC GEODETIC
DECLINATION LATITUDE

(DLG) (DE(a)



TABLE 90 ICGNT*&)
ASTP ( SA-21CI) 	LAUN CH VEHICLL UPENATI G NAL	FLIGINT	TKAJELTOhr

LAUNCH	31NLOA GPENIN6
5-IV8 STAGE FLIGHT	GATA

FLIGHT ALTITUDE RANGE kELATIVL VELOCITY	v ECTOR ALIMUIh LuN(.ITui-E GLuCEMTNIC GLODETIC
TIME VELOCITY SPACE FIXED EARTH FI R ED (POS.	EAST) DECLINATION LATITUDE
(SEC) (FT) INM) (FT/S) (DEG) (DE(j) IUE'J) IUEG) (DEG)

4409OC $445330 506.727 153b4.47 520232 49.261 -73.165 340000 34.179
- 'fSII.L^O 5g3blS. 5319719 15921.51 52.ISE 49.29C - 72.763 34.272- 34.851

460.00 542376. 551.591 16463.25 S2•ClbB 49.325 -72.307 34.553 34.733
40) 969.00 541048. 561.661 17000.88 52.040 49.367 -72.717 34.b16 34.995

470.00 540887. 584.381 17051.86 52.039 49.375 -11.Y75 34.844 35.025
480.00 539091• 61:•032 17571.93 52.032 49.457 -71.548 35.144 35.325
490.00 536997. 640.534 18113.37 57.036 49.549 -71.105 35.952 35.634

----- -..- -SIIU:II^- 534R8q. 669.92S.. S2.050 49.649 -70.646 35.770 35.953
510.00 532239. 7,0.244 19270.56 52.075 49.759 -70.170 36.097 36.280
520. 130 529739. 731.537 19850.88 52.113 49.881 -69.676 36.433 36.617
530.00 527176. 763.850 20541.70 52.159 50.010 -69.162 36.780 36.965
540.00 524965. 797.136 21225.82 52.213 50.147 -68.628 37.137 37.323
550403 522933. 831.750 21946.66 52.260 50.294 68.072 37.506 37.692

-	 - 5^^^0_- r? 1 3	;	-d6r.-459-22708-22----3-4=351---	so;"15'€ -- -ar.'1 gZ- - 37oagg -- --3 e. 0;z	-	--
570.00 520217, 904.414 23516.15 52.446 50.620 -66.886 38.277 38.464
580.00 519771. 942.7(39 24373.53 52.554 5:1.807 -66.256 38.661 38.869

10) Sb4.7 7 519864. 958.680 24737.52 52.606 50.891 -65.991 38.850 39.038
r	11) 584.2 7 519873. 959.472 24754.64 52.609 50.595 -65.9/0 38.858 39.046

12) 584.87 519902. 961.848 24758.60 52.635 50.922 -65.939 38.843 39.071
----- 	13t -SO q . 0 7 520353. 9915.287 ss --S3•043 51.356 --X65.339	-- 39.26	_ -	34.453

9) EMR	SHIFT TO	9.8:1;
101 GUIDANCE CUTOFF	SIGNAL:
11) INITIA T E TIME	t3 A SE	FOUR;

-	3 2T- BEG-TW Lux - NP-V-.	- - -	- - -- - -- --- ----- - ---	---	-_. .

13) ORBIT	INSERTION.



IABLE 90 (CONT•D €
A-,TN 13A-210) I-AJ,.CH vEHICLL UPERATIU NAL FL1GHf Tk..JLLTony

LAI/ 7 101 -'-IVDOrld OPLNING
S-IVd STAGE FLIGHT DATA

r

FLI.,,T VEHICLE	ATTITUJL A i GLE vcH1CLE AT T I TU DE K A T E VEHICLE ATTITUDE EWxOR
T I 11 E PITCH YAA ROLL PITCH YAW ROLL PITCH VA* ROLL
(SEC) (DEGI IUEGI (DEG) IOEG/5 UE(.,/S) (DEG/S) (DEG) (ULG) IDL(,I

!1 1 4 0.BS -64.3_,4 -..-j97 •q00 •0:, -.)2S - • J,O -•Cn5 '• U Y7 .000
.	21 --1 4 7.1 7 -13.982 -.230 -•002 .335 -.131 -•709 .01/ -.200 -.002

31. 145.57 -63.577 -1.317 -.964 0140 -.194 -.357 •472 -1.017 -.067
41 148.5 7 -63.50-4 -.862 -•344 -•-364 •2II -•U96 •497 -•660 -.346
5) IS2 •77 -63.815 -•209 -.330 ..,3d 0038 .IBS -•2U8 -.585

Ion. 130 -63.671 -.296 -1067 -.011 .)OS -•01b .12d -•296 -•667
6) 165.10 -61.931 -.269 -.661 .079 .i100 •022 0069 -•261 -.661
-- "I7Q•IIfl -63.460 -.27#4 - -.652 -.070 -.015 .036 -.273 -.652
7) 171.47 -63.972 -.274 -.680 -•DOS -.300 -•023 .02y -•174 -0661
A) 175.30 -61.976 -.315 - -794 -.002 '.UQd -•091 •025 -•315 -.794

1 b17•C) -60.759 -.768 -.145 1 • 132 -.1.54 • 126 -1.759 -•j29 -.OZd
190000 -56.353 -1.047 -,u82 -•192 -.'.48 -•121 •ZC9 -•256 -.085
200.00 -57.543 -1.956 0551 -•112 '.041 -•016 •155 -•261 -.555
Zl0.O? -58.957- -1:895 -•701 -.0?2 .037 - -•017 6Il0-"`- -0274 - F.7pS
22n.00 -59.479 -2.198 -•o63 -0124 -0030 -774 0194 -0294 -.87U
230-CJ -60.822 -2.474 --152 -•126 -.032 -272 •173 -.289 -0159
240.03 -61.82( -2.876 •600 -•J96 -.+)42 -•024 .136 •284 .594
250003 -67.647 -3.275 .341 -•107 -.030 -•027 •148 -.292 .333
260.J0 -63.930 -3.663 -G60 -0109 -.J3y -0029 •151 -•297 .051

--- zlo.J0- -'--65.2Cl	_.^3.99Q- -	_.27S -- --2:127- -.1133 =_-034 -:172 -:307 - ---.287
280.00 -66.391 -4.353 -•596 -- 107 -.0140 .030 •135 -•298 -.605
2 9 n.00 -67.321 -4.799 -•663 -•171 -.041 -•C29 .141 --3U5 -.674
300.00 -68.394 -5.198 -•255 -.110 -.036 .068 .149 -.319 -•168
31f1.00 -69.SOR -5.574 •417 -.111 '.037 9067 -151 -•325 .402
320.0J -73.621, -5.951 .400 -.112 -.037 -.034 .151 -9333 0385

- 330•G3 -11 .790 -6.324 .055 -it 	- ---=003 6 -" ----4II3S	- ' -71st-- -7336 -s039
340.00 -72.854 -6.695 -.297 -.112 -.037 -0036 .ISI -.342 '•314
350.00 -74.019 -7.075 -•672 -.112 -.037 -•037 .103 -•364 -.68N
3b0•CO -7:x.117 -7.428 -.604 - . 	1	1 1 -.035 0063 •111 -•36b -.618
37ft•QO -76.224 -7.761 •;,24 -.112 -.035 9062 0112 -.376 .009
380.00 -77.347 -8.127 -b26 -.112 -.034 -•039 .114 -•383 .610

- 3on.00 - 7R.4e0 	- -8.969 -233 -0114 -.034 -•090 •113 -•388 .216
400 . 00 -79.61A -8.808 -0169 -0114 -.033 -•041 .112 -.397 -.166
4 1n • CI O -d0.844 -9.096 -0610 -0124 -.021 -•04S 0121 -0#403 -.629
420.00 -82.023 -9.415 -.622 -0106 -.036 9060 0094 -•399 -.63b
470.00 -63.381 -9.774 -•015 -0111 -•032 .059 •11i •414 - . V 3 3

1) 5-18/5-IVB PHYSICAL SEPARATIUN;
2) J-2 ENGINE STA R T COMMAND:
3) 90x J-2 THRUST LEVEL:
4) TERMINATE ULLAGE BURN:
;1 JETTISON ULLAGE ROCKETS;
61 DYN)iRIC-PRESSURE rT--yam;	 _.-._.	_.._ __. _.• .
71 LES JETTISON;
8) IGM INITIATION!



TABLE 9D (CONT'D)
ASTP	( SA-210) 	LAUN CI ,	VLHICLE	UFERATI U NAL FLIGHT	TRAJECTORY

LAUNCH RINOON OPENING
S-tVb STAGE FLIGHT DATA

FLIGHT VEHICLE ATTITUDE 04 14 GLE VEHICLE	A T T I T UDE RATE VEHICLE ATTITUDE ERROR
TIME PITCH YAW ROLL PITCH YAA ROLL PITCH TAN ROLL
(SEC) (DEG1 (DEG) (DEG) (DE6/5) IDEG/5) (DLG/5) IDEGI IDEGI (DEG)

440000 '84.22(, -10.092 9557 -.116 '9031 •C56 •116 -09424 .537
--- --- ---^-SDi 	- -----̂5-i3TY__ -TQi^Q1 _ eTb9 --  - -^I-s _ .̂ IT -.Oqs-.._ 01114 - -ci^29 .293

460.00 -86.531 -10.704 -0198 -.116 -.029 -•047 0114 -0437 -.219
91 469.00 -87.576 -IC.969 -•620 -•116 -.029 -•047 0114 -0442 -0642

470.00 -87.687 -11.004 -9666 -0101 -.045 -.042 •066 -0390 -.678
980.00 -88.753 -11.g21 -0608 -.121 -.014 •052 •117 -•466 -.63U
49 09 00 -89.906 -110600 -+073 -0110 -0027 •055 •107 -0455 •.094

---- 	__-SUVeM ---- ^^r-i-Q3-A-- =1T:gbq _ - q̂as -̂-- nr =.QID - ----- :123 --- aig73-
$10.00 -920389 -11.997 0334 -.Iq4 -.017 -.059 0143 -0474 0304
520000 - X93.647 -12 .303 -0185 -.113 -.037 -0047 .109 -0459 -.208
530.00 -94.749 -120661 -.655 -.111 -.033 -.048 3107 -0470 -.67b
540000 -950876 -12.956 -0570 -•llq -.027 •051 0111 -0481 -.595
550 0 00 -97.040 -130206 ..070 -0118 -.024 0049 •116 -0490 -.U96

- 530;Uff =181273 - °TSo^SII- ^^q---- iII73 .386	-
570,00 -99.590 -13.865 0524 0019 .00b -0003 -0040 -•537 .533
580.00 -99.799 -13.746 0492 .021 .017 -0003 -•037 -.547 •501

10) 584.C7 -99.780 -13.733 0458 -.000 -.001 -•010 -•019 -4534 .462
II) 584.27 -99.780 -13.73q 9455 -.000 -.001 -•010 -•019 -0534 .460
12) 564.b7 -99.781 -13.734 .449 -.OUO -.001 -0010 -0019 -•534 0453
131 5 V -4:.U7. -- -^^78i-13:7 4 o- 033 - *DUG -0001 -.0010 -GIITT -0bmi 0-359-	-

9) EM R S H IFT TO 408:1:
10) GUIDAN CE CUTOFF SIGNALI
11) I- J ITI A TE TI M E BASE FOUR;
I71

.
 BEGIR-LUX -WFV-	----

13) OR81T INSERTION.



FIGURE 10
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
ALTITUDE VS. GROUND RANGE

t0000e.

hoot.;) .

N
cr
w

Elxn000.

W
Q

H

H
J

J gonna.

U
O
J

s0000.

Orbit Insertion

a	
X00.	600.	goo_	t0no_	121)0_	tA1)0_	1600	tgoo'	sac 0.

GROUND RANGE**KILOMETERS

216



2GOOou.

0

FIGURE 20
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
ALTITUDE HISTORY
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FIGURE  30
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
VELOCITY HISTORIES
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FIGURE 40
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
SPACE FIXED PATH ANGLE HISTORY
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FIGURE 50
ASTP (SA-210) LAUNCH VEHICLE GPLRATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW  OPENING
EARTH FIXED PATH ANGLE HISTORY
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FIGURE 6D
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
PITCH ANGLE OF ATTACK HISTORY
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FIGURE 70
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
DYNAMIC PRESSURE HISTORY
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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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j Orbit Insertion
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FIGURE 9D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
LONGITUDINAL ACCELERATION HISTORY

07.

FLIGHT TIME**SECONDS

224



FIGURE 10D
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL. FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES
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Yaw Attitude

Yaw Attitude Command
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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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FIGURE 120
ASTP (SA-210) LAUNCH VEHICLE (OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WI NDOW  UPEN M3
PITCH. YAW. AND BULL EDDY PATE HISTORIES
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FIGURE 130
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAVECTORY

LAUNCH WINDOW OPENING
INERTIAL PATH ANGLE VS. INERTIAL VELOCITY
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FIGURE 14D
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW OPENING
ALTITUDE VS. INERTIAL VELOCITY
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APPENDIX E: "LAUNCH WINDOW CLOSING TRAJECTORY DATA"
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TABLE lE

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

LVDC
FLIGHT TIME	 FLIGHT

PROGRAM
(HR: MIN: SEC) 	SEC	TIME: SEC

	
EVENT

-0:00:17.20

-0:00:03.30
-0:00:00.20
0:00:00.00
0:00:00.02

0:00:10.00
0:00:57.73
0:01:13.21
0:01:40.20
0:02:00.20
0:02:08.07

0:02:09.00
0:02:13.07

0:02:16.07
0:02:19.47

0:02:20.57
0:02:20.77
0:02:20.85
0:02:22.17
0:02:25.57
0:02:28.17
0:02.28.57
0:02:32.77
0:Q2:45.35
0:02:51.47
0:02:54.47
0:03:01.47
0 :05:45.57
0:07:47.57
0:09:43.E
0:09:44.01

0:09:44.61
0:09:53.81

17.20

3.30
0.20
0.00
0.20

10.00
57.73
73.21

100.20
120.20
128.07

129.00
133.07

136.07
139.47

140.57
140.77
140.85
142.17
145.57
148.17
148.57
152.77
165.35
171.47
174.47
181.47
345.57
467.57
583.81
584.01

584.61
593.1

Guidance Reference Release (GRR);
Initiation of Time Base 0.
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 Commands.
Level Sensor Actuation;
Initiate Time Base 2.
Inboard Engine Cutoff (IECO).
Outboard Engine Cutoff (DECO);
Inj.tiate 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 Ems.
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.

(0.00)0

(0.00)1

(9.80)1

(100.00)1
(120.00)1
(127.87)1

(128.80)1
(0.00)2

(3.00)2
(0.00)3

(1.10)3
(1.30)3

(2.70)3

(8.70)3

(13.30)3

(35.00)3
(42.00)3

(206.10)3
(328.10)3

(0.00)4

(0.60)4
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-LONG I Ti jDE
POSITIVE
EAST (DEG)

-80.62

-60.6?

-80.61

-80.59

-A0.33

-90.26

_80*23

-90.21

-60.20

-90. op

- -79.86

-79.81

-73.12

-67.13

-66.45

	

_^ _.._ ._.__....	
TABLE 2E

-	- -	--	 -ASTP (SA-Z10) LAUNCH VEHICLE OPERATIONAL {LIGHT TRAJECTORY
LAU; NCH W I NCOW CL05I,1G

POWERED FLI IT TRAJFCTOn,Y EVENT SUMMAKY

- - - - - SPACE F I XEu - - - -
EVE^!T FL1GriT ALTITUi)E VELOCITY FLIGHT PAT.i AZIMUTH GFODETTC_

TIi4E (SEC) (KM) (m/s) ANGLE (DEG) (DEG) LAT,	(DES)

-	- GUIDANCE REF. - RELEASE =17920 .09- 408057 90.000 90.00 28963

FIRST - VOTION 000.- .09 4(18.57 90.U00 90.00 28.63

MACH uNE 57.73 7.34 573973 59.170 76.31 L8.64

-- " - MAX.	DYf4 *--- PRFSSfjRE 73.21 12.69 722980 56.480 69065 28.66

--- `"'TILT ARREST 129,00 47.73- 1955.00 u3.721 47983 28.97

C	If'BOARD ENGME CUTOFF 136,07 54.1,1 2210.5E 65.120 46.53 29.05
t	N

w	OUTBOARD ENGINE CUTOFF
r

139.47 57.28 2274.62 65.737 46.25 29.09

`- - S-2B/S-IVB PHYSICAL SEA". - 147.85 ` 58.57 2273.715 66.012 46.24 29.11

J-2 LsiG. START COMMAND 142.17 59.79 2268.93 66.2b0 46.27 29.12

-	ULLAGE CASE JETTISON 152.77 69.11 2202.78 68.,)29 46.11 29.26

LES JETTISON 171,47 84,01 2361944 71.657 45.76 25.51

IGM I^JITlATION 175.00 t6962 2378.78 72.248 45970 29.56

EMR St,IF T1	5.5:1/4,8:1 1469,00 164.93 5445.67 90.573 48.61 X5.97

GUIDi„IICE CUTCFF SIGNAL 583.81 156.84 7811.69 90.U09 53976 40.10

ORBIT ImSEATTON 593.81 158.90 7818.4F" 90.001 54.23 40.50



1

TA- .LE 3E

ASTP (SA-210) LAU,,CN VEHICLr. OPER/%TIONAL FLIGHT TRAJI=CTORr
LAUNCH Wloj0 W CLOS11•4G

S-Iu STAGE ENO CGNUITIONS OF FLIGHT

FLIUHT TIMF : uECG +	19:579 SECOr;OS 140.x47
RADIUS: 6431710,
4LT1TUUL: 58572,
SPACE FIXEr VELOCITY: 2273.75
SPA(.E FIXEn FLibHT PATH ANGLE: f_6.nl2
SPACE FIXED FLIGHT AZIMUTH: 46.;)43
FAPTH FIXED FLi5HT ALIb:JrH: '47. j87
GEOCLNTRIC DECLINATION: 28.<.44
C7EOuETIC I_FTITUUE: ?9.107
LOt ,1 6ITUD(_:	(POSITIVL EAir)

SPACE FIXED FOSIiIUN AVU VELOCITY COVPONFNTS

XS o430751.	 (r)
YS 61616.	 (M)
ZS 92409.	 ( 0
5(S

_ .	__.	_.	__.^ _
891.85	(M, /S)

YS 309.59	( Als )
S

..	
206x.51	( M /5)

VEHICLE ATTITUULS AND nTTIT(JDE RATES

PIl CH A rTITWE Ar-;GLE -64.007	W G)
YAIA ATTITUDE ANGLE -.10-! 	 (DFG)

ROLL Al TITUDE Ai4GLE .00;	(DEG)
PITCH MATE .00L	(UE(,/S)
YPW RAIL -.029	(UEG,/S)
TOLL RATC ~.00r	(DEr/S)

(SFC)
(^t)
W)

W/5)
(DEW
(UE(-j)
WE6 )
(UEG)

(UEG)
WEG )

ORIGINAL PAGE IS
OF POOR QUALITY--

I
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TAELL 4E

- ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJrCTORY
LAUNCH oINDOW Ct.OSIi,46

S-IV €; S I AGE ENu COriD I T I ONS OF FLIGHT

•	FLI6HT TINE: 	GCS f39F13 (SEC)

RA01US: 65281 P0.. (h" )
ALTITUDE: 158E'43. tM )
SPACE FIXED VELOCITY: 7811.68 0 11 /s)
SPACE F I XEn FLIGHT PATH ANGLE:: 900009 (UE.G )
SPACE FIXED FLIGHT A72ivtUTH: J i3---75q (UE6)
EARTH FIXED` FLIGHT A/IMuTH: X2.113 (UE6)
GEOLLfITRIC DECLINATION:

_
.59.910 (DEG)

GLOUETIC LATITULE:: 40.099 (UEG)
LONGITUDE:	(POSITIVE EAST)

_
-E,7.131 (DEG)

IfNCLINATION:  51.782 (UEG)
uLSCEHDING NODE ARGUMtNT:

_
1t,4, P06 (DEG)

INEt-,TIAL	RANGE	H rdGLE: 17 .447 (DEU)
WLIbHT : 6856.8. (LBS )

SPACE FIXED FOSITIuiv A14D VELOCITY COMPONENTS

XS 6231730. 01
--	 YS	 _ 264351. (^)

ZS 19268639
XS --- 	̂-232P.33 (m/s)
YS 939.5(' (m/s)

7397.2- 0 ( M /S)

VL•;HICLE ATTITUDE ANGLES

PITCH ATTITU!%E ANGLE -100.191 (DF-G)

-	-"--
_

-'_^-- --	-	YAW Al TITUDE ANGLE
-•._	,._	1-.907	-- ----TOE(i)

ROLL ATTITUDE AtJGLE -.25c^ ( UE.W

OSCULATING CONIC PARAMETERS

-'	 *--PERIGEE ACTITUOE -- 141.91 tK'^)
* APOGEE ALTITUDE 150.34 (K-0

ECCENTRICITY -`	 .00r,6
SEA,° I-MAJOR	A x. I S 6524.29 (Kf	)

-	 TRUE ANOMALY 194.275 ( u	)
PEPIOD 6	.41

* REFERENCED TU EWUATORli.L RADIUS (6378.165 KM)



(SEC)
(h1)

01/5)
(OFG)
(DEG)
(DEG)
WFG)
(GFG)
(DEG)
(UFG)
MEG)
(DEG)
(LESS)

FLIGHT TlkF:	ORE;IT I aLkTION 593.N13
RADIUS: 6528178.
ALTITUDE: _	1589p9.
it-ACE FIXEV VELOCITY: 7818.46
SPACE FIXE1	FLIGHT PATH ANGLE: 90.n01
.1'ACE FIXER FL1(,HT AZIMUTH:

_	w	
54.?3U

EARTH FIXEC FLIGHT AZIMUTH: 52.F14
GtOLE_tJRIC DECLINATION: 40.313
GLOuLTIC LATITUDE: 40.503
LUNvITUDE:	(POSITIVE EA'^,1) -66.447
InCLINATION:
DESCENDING NODE ARGU^)ENT: I94.rC2
INLkT I AL PANGE. ANGLL: 18.133
rdL I (jN T : 68456.

SPACE F I XEU POSI T I UI! AW Vf LCC I TY COMPONFNTS

XS o2 o 7989. (h1)

YS 273740. (^ )
ZS 2000760. (!)
XS -	-2418.59 (M/S)
is 937.03 (im/S )
f5

_
—	7375.68 WIS)

VEHICLE ATTITUDE_	AtibLES

PITCH ATTITUDE ANGLE -10.0.199 (UE(2)
- YAk ATTITUDE ANGLE	

___
30.962- (DEG)

ROLL AT) ITUDE AAGLE -.15O (DE G)

OSCULATINu C0141C PARAMETERS	-

--	* PERIGEE ALTITUDL 149.96	— (Km)
* APOGEE ALTITUDE 164.9 (Kt,:, )_

ECCENTRICITY	^
^	

.0011
SEA I — MA%jOk	AXIS 6535.61 (Kv)

_	 TRUE AWOMALY 358.92( (DEO)
PEFIOD 87964 (MIN)

*	KLFERENCF D	TU CW.^^.^	Gfti^^L	RADIUS 1b378.165	KM.)

-	—	-	__— - - --	-	- - ---- - 236	-- - -- --

TABLE 4E (MITM)

ASTP (SA-210) L 1UNCH VEHICLE OPERATIOP!AL FLIGHT TRAJE(;TOR i
LAUiJCH WItgDUw CLOSING

S-IVJ STAGE ENV C01vDITIONS OF FLIGHT

i

i^



TABLL bL
AST' 15A .Z1 0) LAUNCH VLMICLL orEkATIONAL FLIG h T TKAJLLTUKY

_	 LAUNCH A INUU O CLUSING
'3 -1 	tLlunl uATA

	

FLIUHT	MASS	 THRUST - -^fiA6	Z.UN^ITu^hA2	041;AMI - - A • MTT - - MA LK -_ TT6d Ak6LL__-

	

TinE	 (TOTAL!	 ACCELENATIUN	PkLSSUNE	 NO0	OF ATTACK

	

(SECT	IKG)	 INI	 1N!	(M/SLC2!	(n/M21	IKu-M/81-KA0 €	 IOEb)

J

11 -17.20 5949500 0. -0• •000 r,• 00 .OL 0000
2 1 -*CC 588040 • _7 252697. 715 0 _1 2.354 _-_ ^. -_ -p• 001 •000

b • 0C 573697•
- 	

7428046. 3362• 12.963 12.,. 151• 804 6:fW
10-CC 5550243• 7470461• 115064. 13•x70 57S. lbd9• aF,'/ p.jjb

15 . 06 5447j7• 7526(,b9. 29345• 13.763 1446• 1667U• .lb •J03
20 . 00 5301939 757_5584. b14620 14.113 0229 600246 •11 -1.666

- 25 . 00 515612• 76271,89. _)4b441-- 0 14.669 4752. 164791• 066 -1.492
3 0 . 00_ 5010350 7669378. 101840• 150153 729	• j7b6g4• •35 •1.231
35 . 00 486433•

_
7797221. 132706.

_
15.6 11 10426• 7696ph• •94 - - •8 64---

40 . 00 471823• 9816383. 167592. 16.126 14106• 1929257. .54 -0500
4 5 . 00 4571501:• V8915bb. 11621b. l6.bC1 ln20, • 247j240• .nb '•IOC
50.0c 4425480 79AO62o. 2079eb. 17•4Cb 21bb,.. 4U164b6• .77 •051
55 . 30 42791;86 8631169• 494310• 17.025 1676509 6i30661• . 9,j •U50

3) 57.73 419919• 80615169 666006• 17.615 jd75y• 7754417• 1•U0 4050
-- 65 . 00 3985980 8154263• 3T85 j.----	18*612 328110	-- -12_T0__131T• - -TTS- - ,-D3II

70.00 36.1903• 02161500 644117. 19.727 34634. 17439875. 1.47 0012
4) 7 3 . 11 374450• 4249025• 566354. 20.466 360399 20793047. 1.63- •U48

b 0 . 00 3545299 6307314• 464077. 21.124 316540 2b70yd00• 1.00 '•175
8 5 . OG 339855• 83389900 377211• 23.427 26085. 3974506U• 1.2b '•199
90.00 325275_• 6360279. 2922664 240b04 23U97• 40481089• 1.51 -0068

- - - 95.tic 3107L3-- 6368830• 218371• 26.233- 16479• 4575377T. - -2.130 ''017 	-
100 . 00 296146• 8368917• 1590950• 2'.723 1445. 504^bb01• J•1i '•131
1'.5 . 00 261610• d359b5c9 1141360 1981.61 109bb. 5453b:19b• 0044 -•178
110 . 00 267102 • 9347174• 75914• 30.96b 007b• 571486600 3.77 -0759

-
_ _

115.00 2526119 - -- 6 3324130 --- 34642• 31••29 bb250. 40-" -1.197
1 2 0 . 00 238174• 11311724. 12bn30 34.046 4134• e255n55o. 4.50 -1.686_
125.00 223765^264tl 0• -2051• 3•OT1s 2	1 • 4 165	.--To 90 ^Z'73T

5) 12 9. 00 212276• 8261619• 10034• 36.972 217S* 65839991. 5.15 -1.891
-.	-	Al 133 . 07 2006310 8226902. -18077• 41.098 - -1646 66770427. 5.71 -2.076

7) 136.07 1920740 x;.5750. -16624• 41.757 133-4. 6734(j770. ..11 -1.110
p) 139.47 1b63246 2670952• -15639• 15.546 961.0 67bbd03j• 0141 -•319
91 1 4 0 . 57 i8575p• 157343. -23289. 0973 6540 67991790• 6.44 '•058

101 IA-0-4-
"___-

-.a1ti 4 6 0 -^e^3-3 262Vi ---Tl03II-- 1135.- 48III546i:- -	b eirr-	---- .Olr---

11) 1 4 0 .8 5 185631• 159696. -11650• •961 0270 6bG24i7a• 0.45 •007

O
1) GU IDANCE REFEHLNCE nLLLASL; nj
;I FIRST	MOTIU,,;

-	-31 MACH ONE; C
w)

----
MAXIMUM DYN AMIC PRESSURE; ^^

51 TILT	ARRES T : x C'1
AI LSA:	INITI A TE	TIME VASE	7e07 b
7) IECU; C:
b i oLo i s	INITIAT E TIME BASE	Ih kLL;

--- -	-- -- 	- --- -- -V -- 9) INITIATE ULLAGE	bUkh:
i (11 SEPwkATI G N y1UNAL;
11	1 5-10/,%-IVb PHYSICAL SEPANATION.



m

TAbLL	5E	1CUhT•U) ti
ASTP (5A-210) 	LAUNCH	VEHICLE OPE K A T IOhAL 161%•.1 	TKAJLLiUkt

LAUNCH	61h0ub CLUSING
..)-I t)	STA(@E	kLiuni 	uATA

FLIGHT ACE FI RED ----- SPACE FI XED POSITIO N AMU VELOCITY YtCTO^ C11M1'^NtMT; ---
-LIME ---. -._ HADIUS VELOCITY - PATH AlOULL A T L UX _ _U T UL

ISECI (H) IM/SI (UEGI (K) (H) (M) (M/51 111/5) (M/5)

11 -17.20 	- 6373379• 4pd.57 90.004 63733539 109130 -14274• -090 J24•b7 .940.15

-	- 6 J7 337 y • 4011. 4 7 90 .000 _63733999 164940 -10004• -•4b 3.24. 142 246.35
5.40 6373414• 1409.7s 87.954 - 6373382, 	- 10116. --- - -b761•

_
14.01 J24.30 s46.42

1C • G0 6373$20• 4L9.S5 oS.5Y3 6373493• 19137• -1510• 30.70 Ji4.Ii .94b •4b
15.00 6;113131. 411.40 11.9bb b373693• 21J5b• -607• 4V.5b 023.98 2-40.66
20.00 6374035. 416.42 Lc.lr,3 o37J991. 229789 -boil. 7y.44 424.05 LbU•12
2 5 .00 6374449. 422.Ib 77•Qob o374401• 24bvb. •3711• 93.61 01J•Yb t54.22	- - -

• 6374984 .  432 - 145 73 .91 6 637493	• 2621 7• - t9b 14• lb•sd 323i72 1_61. 0 7
35.00 6075651• 446.7_ 70.7b8 6375690• 278350 •115140 145• J23i60 171.2 r
40.00 6376460. 465.69 67.6bB °3763929 294530 2369 175.29 323.55 2b5.9p
45.00 6377424. 4b9.ti;, oti.613 6J17J46. 01071• 17079 L06.71 323.2,6 J0J964	f
SC•C3 6378547. 510•hl 62.212 63764o2• J26b8. 3202• 239.91 3LJ.47 317.03
5 5 .00 6379041. 553.26 00.079 6379740. J4305• 49b6• 273.95 023004 355.05

___3T__- X7-.73 6380621. - 573.73 b9•l7Q_ 63805210 051690 6942•_ _91.90 _323.23 073.47
65.00 6082929. 63L.I1 570492 6382612. 37537.

-
6691• 330.83 321.97	

- 429,2	
.-._..3

7^_.00 60d4721• 6b6.0C 50.769 6384591. 39151• 11101• 373.13 322.79 476.63
4 ) 73.... 6305967. 721.80 bb•48r, o38Sd2b. 401bV. 12709. 396.11 32.9i61 b11.29

b!).00 60888-47• 811.049 50.311 03bb6db. 42377• I614b7. 446.44 322.11 596.14
bb-CC 6,91195• 866.63 bo0519 6391.:10• 439860 14647• 484.73 011.49 009.18
90.00__ 6J9374U• 970.34 56.947 6393535• 145591• 231V4• 514.24 J20 .50 751.01
95.0 0 6'9649 	•0	u 1062.85 57.500 0396258. 47191• 2	173 • --se5•p4 31 ^.Y7 	-- 841•4i3	-

100.0c 6399451 0 1164.42 56.200 039YI87. 467b6• 31617• 606.54 31d•!),0 Y41.57
10 5 .0 6402620• 127x•27 56.900 o40231b. bp376• 36605• b4o.62 J17.5o 11Tb1•07
1 100c 6406C2J. 139S978 S9-b60 64pb673. S1962o 42lb6• 69u•60 316.51 1170i94
11 5. 00 6409637• 1526.72 b0•009 - 6409231• S3S410 48035. 70.9•21 315.41 1002.02
120.00 6y1347U• 166d•77 61.610 6412995. 55116• 6blVb• 77,1.20 414•JI 1445.01
125.00 6417b2u• la22.69 62	58 6916 62 X685• 6t pY. 813•x- 31	14

16^4^2_-- -

5) 12 9. 00 6420914• 1955.nO 63.711 64202779 579350 69479• b44.O5 312.11 1735.56	---
61 133 . 07 64245!;7. X98.55 64.576 o423774. b91C3• 7601b• b7y.60 311.1[1 1o81•b8
7) 136•CI 6417153. 221[.56 65.110 o4Z64400 60135• 8164b• 901.49 310.33 IVV4.34
01 13 9.47 6430427• 227 14.62 65.737 64295130 uvbb7• 90,1.13 309•7#1 .9064.54
9)

-
1. 90.57_ 6 43145 2• 22 711.57 65 .955_ 6 -430501• 01530• 910Jt0 694.41 009.62 4060029

101 140•/7 6431637•

-

2273.99 65•	6 64TJSbry-• 61591• 92245• 81i.ZJ7 309160 LOiO.9+j
11) 140• b 5 6431710• 1273.75 66.0122 6430751• olo16• 9440U. 891 gab 009.59 1060151

1 1 (muIDwNCE	RE F L k E NCL	KLLEASL;
2, FI K S I	HOT1Uh;
3) NACh ONE i
4 ) MAXIMUM OYNAn1C Pkt55UkE;
5) TILT	ARREST;
6) LS A ;	INITIATL 	TlhL 	O,.^)E 	Inu;
11 IECO;
i1 NECO;	lh1 T lAit 	TI , -L uASE 1hMEt;
9 1 INITIATL	ULLAGE	BuRtii -----------.. --	--	-	- --- ------- - -	--	--

10 1 SEPAK ATIOR S13hAL;
Il ) 5_16/5-198 P nYbICAL bLPAKAIIUN.



TABLE Sir jCUNT•O)

9T

ir-

L77^
-
K -	 - •--

TIME	P'OSiTIOi•
(SEC)	(M)

ASTP (SA -210) LAUNLH VL MICLE OrE k A T IO NAL FLIGHT TKAJELTORY
LAUNCH OO INUU e LLO56N6
5-!II STAGE FLAishi DATA

AIiT`+ -FI  A	--- 	-^^^ EA7aTiT f I7I"EIJ Py511TyN A- Kp --IEtOCITt- yECTyii -CO-Wp6wE"TS
VELOCI T Y	PA7 h NNGLE	A	 Y	 1	 I,A	 „Y	 04

IN/5)	(UL(a)	 In	 (M)	J €	 in/5,l 	 (M/SI	IV./$)

I1 - 1 7 .10 9-0 .00 N/A 90, of -U• 000 - tau - tau
90. - - CO -_ - - 

N_/A _90_• -00 L. •00 -000 '•00
5.00 125• 14.59 .624 1250	- ----^ 0e - -	-- 	C. -  1406T - .G9 - ••Otl

1^ • CO 4390 31.47 .503 [09• -1• 31.47 -,tb '•05
15.00 4439 54039 •595 443• -3• - SO*39 •041 •U6
20.00 747. 71.42 10399 747. -50 71.40 •036 1.51
25 . 00 1161• 94.69 3042(+ 1 1 6 1 0 -7• lY. 94054 - o bi bps '4U

30 . 00_ 16970 126.45 50912 1690• -100 61 , 119.841 - 078 12010
-

35000
-

23679
-- 8.9518.95 - -- -8.69-5- 2303. __ -111•

_
iMe• - ^-y7-2q--- -.97 --

_.-	
^t•!b

400GO 318b. ibn.53 119666 3172• •20• 189. 170.60 -1.11 36.0•
4 5 .00 41670 215.45 149734 4135• -250 514. 200.4d 0+•111 54.32
50.00 5327• 254000 17.639 5Z60. -320 640• :.41.96 -1.09 17.24
55.00 66d3. 195.71 210;,56 6556. -3"0. I[96. 276.19 -1.63 105.66

31 57•x3 751(j• 31 9 .09 22•b57 73369 -4 4 0 10000 2940 20 - 1 019 123.34
65.0(3 1GO160 385.57 	- - 27.72p

_
96M5• -5,9• - 209d. 341.65 •2.13 - i7ATj --

70900 12025• 838.86 31.061 114409 -70• 3706• 376.31 •2.44 225.76
41 73.2! +3457. 147t.-b4 33.167 126b7. -76. 44bb• ^,9v.S6 -2.60 260.24

80.00 16d84. 567.22 37.483 15570. -979 6b1y. 450.53 -3.11 344060
a 5.00 19bC4. 643012 4O•SGb 17919. -115• 6430• 489.37 -3.011 417.25
90.00 Z310 30 427.39 43.316 20466. -136 0 I C717• SZti05.4 -11.00 496.00

--- - -- ---9 5 000
-268239 20.2 4	0 i1 p 23	-- ---133• l3 3TC•p?--- =^.7s - -5 e.	-

100.00 31010. 921.98 480277 261780 -1940 166220 613036 -6061 010i31
1050;;0 357C6. 1032.76 500487 29353. -lib. 20633• 660035 -70JD 797.34
110000 4096J• 1153.04 52.566 32742• - 2670 246100 699.37 - 0.16 916.66

^ 115.60  468250 1283666 590541 36347• -3100 29619. 741 •	--i -d•9 1 10 47.22
120 . 0 0 533 14 6. 1425 .05 56.41~ 40164* -3560 35107• 784.4b -9.53 1181.65

- ------- ------	
_

12 5 .00__ _-60582.--- 1S7a.31 580208 0 --- --	- 4V1 y p - --  405 ; ---141 4 0 OZ7.p11 -10.21 1344.	8

51 129.00 66926. 1710.03 590591 475599 -447• '170a5• 850.04 -,0.70 1479r15,
61 133.07 73921• 1853.02 600YOS 51116. -4910 53397• 89)607 -11.08 1644066
7) 136.C7 794540 1964.78 6!•748 53b29. -515• bb4390 910.11 -11•J6 1737.0]
8) 139.47 00032. 2027.99 62.555 569o0• -564• 64470• 920.60 -11.45 1806.9
91 140.57 08193• 16 27.4 6 62.799 57968. •577• 66 464• 912010 -11043 1b10.6e

!O1 140. 7 7 88586. X26.78 6T:b43 5-615 :
_^y^_ _,

66 5 o: - - - 9 1,.J 3 -11i42 161006,

111 140 .8 5 887910 2C26.52 62.661 58222• -580. 6696"0. 909.61 -11042 1010987

1 1 UUIDANCE REFERENCE hLLEASE;
21 FIRST	MOTION;
01 "ALM VNE;
91 MAXIMUM DYNAMIC PhESSURE;
5) TILT	ARREST:
6) LSA;	INITIATE 	TIML	BASE Tau;
71 !LCO;
8) DECO;	INITIATE TIME bASE TMREEi
9) INITIATE ULLAGE BURN:

10 1 SEPARATION SIGNAL:
11, 5-la/S -1Vb P MYSI CAL	̂iEVARATION.



r0

-- TAbLL SE ILUNTIUI
AST F i5A-210)	LAU^.LH	VLhICLE	UPL KAIIUNAL	FLIG..T	1k AJtLTuk T --

- LAUnCh eINUU6 LLuSINt.
S-l0	STAVE FLI(•nT	VATA

FL1uMT-- - A L T I TUDE
- -

nA);6E RELATIyr -yELUC1IT 	VECTuk AZIMUTH LUNUITuVE uty(t,•TN/L -(itiJuETIL 	-TINE VELUCITT 5PACt FI X ED LAkTM F1 A tu IPU5. 	L A STI ULCLINATIU,. LATIIUut
ISLC) IKMI IKhI 1i/SI (UEG) I00+1 IUL61 IULGI IuLbl

1 ) -17.20 6090 •r,;,C 'CO 900000 N/A •60.61j 2b•v6u 26.617
----2 •00 -	X90- ----	• IIII^e 1682 _ 90.000 N/A -b0•oLl 16.066 10.017

5 . 00 •125 •rCl 14.70 899966 N/A
_

tl	.e b2•v66 16.62 7
10 . 00 •2J9 •pG1 31.51 04.571 N/A -bG•6^1u	,l 20.46 a 10.027
15 . 00 0443 .	4QO 5	•460 64.936 N/A -61).6,1

6
20 .466 1011)27

20.00 9797 •gII7 71.46 89.772 210191 -60.6,1 20.460 20.021
25 . 00 1.161 •OZ3 titi957 0Y.313 31).001 -b1)•o^1 20.400 16.616

-	---3nonn _10-696 .n6e -_	120.21 -- OI .562 - -x:831- -_ _ -6 •6 1^'M6e 8.^2^35 . 00 2.363 •152 146.61 879472 34.271 ---00.640 2tl•v67 -26.620	-	-4 0 • 00 _3.172 .297 --100009 86.029 35.184 -60.619 20.460 20.030
4 5 . 00 40135 .524 214095 8-*.238 35.736 -61)0618 26.470 Yd9o31
5 0!00-_ _.S!t260 '853 _253956 82.125 36.077 -60.616 20.471 2b•6345 5 . 00 60556 1.310 2950Mb 799710 360273 -80.613 260476 26.637
57.7} - -- 7 . 146_--- --- 1. 6 24 314.0% 7b•309	_ 3_60346 - bjo*41 ^6.47b 260e3Y
65 . 00 9.646 2.716 386.240 7%.369 36.524

_
-80.605 2V-4166 y40.64T--- --

7 0 • 00 11.441 3,726 440.53 71.539 36.631 -4000598 28.493 2b.e544) 73 . 21 12.668 6.507 479.S6 6996bb 36.691 -bp.bti9 1o.496 10.660
b 0 . 00 15.574 6.544 570.b0 65•B19 0o.17o -60.561 26.513 240.670
8 5 . 00 17.925 4#448 647.04 63.106 36.784 -83.570 20.527 26.689

---- -0- - -' •4 y 7S  5749 ---- /30.54 -- 61).566 36.7 70 -60.556 2x.543 26.71)59 5 . 00 239232 13•x37 222 20 -- Sd.254 --- 36.796-- -- ^	Sad -Zg.563 - --28-.725	--	- --
100 • 00 26.20C 160614 931.54 56•l73 36.b13 -80.519 2d-5b6 Zb.746
105 • 0C 29.3b5 ZC•306 1043.31 54.315 $69b51 -8094Y7 20.611 1d.774
I 1000 32.790 24.563 1163.67 52.651 36.669 b-	0.471 ab•643 26060S
115 . 00 36.415 29.435 12;7.24 519166 316.931.. -80.441 28.678 28.640

40 9 26 0 349979 1442.57
--

49.652 36.981 '80.407 ab•710 260880
125 . 00 44.325 41.254 1599.	9- 41S.67T--- 37- .62IF 20,723 j-80925

5) 129.00 47073  96*844 1731.87 47.832 37.068 -80.333 18.803 28.966wl 133 . 07 51.738 53. 880 1675.43 47.055 37.	311 -d	.	90 2 5 b.	4402	6 9•2	OIl7) 136 . 07 54.096 58.1)71 1967.42 46.53% 37.146 -80.204 2b•883 24.046A) 139.47 57.264 641).3:, 205C-6b 4o.2b1 37.17b -60.217 2b.920 24.089
_._- - 9) 140.57	_ 58.313 65.9 95 2050.37

-
40.242 37•lbe -b0.115 26.940 19.103

l0' 1 4 0 9 77 58. g ti9 06.352 2'4^.6C 46.2T13 ----37.167 '80.212 2W-	3 ^T^706
111 1 4 0 .0 5 `•0.571 66.493 20%Y.29 46.243 37.jb7 -d0.211 26.944 29.107

1) GUIUANCL REFERENCE KECEASG;
7 1 FIRST M U TTON;
3) hACh Ct4E:
4) MAXIMUM. uYNAMI(. PRESSURE:
5) TILT AkRLST;
A) LSA; INITIATE TIME bASE TOO:
7) :ECU;
40) UECto i IN ITI A T E TINE bA SL TMRLL:

91 INITIATE ULLAGE ^URNi
lo) SEPARATIUN SIGNAL:

S-Ib/S^1V6 I - H ISILAL SEIAkATIUh.



ll • 17.20 0000 0000 -50600 -•002 *CO3 9002 •000 0000 8000
21	60 0 -003b .050 -52.566 -9002 •003 00 02 -9030 00 50 00 34

S.pO -0019 -6C13 -52.6G1 -0001 0001	--- •003 - - - -. 	-
00 1

- - - 0	--^3 -	01•0-01
I_•CO -0013 -.019 -52.601 •012 -•000 1000 -cool -•0<< -•001
1 5. 00 -•662 -•005 -48.497 -.201 0000 1.001 -130 •140 -.097
20.00 --1.997 •Ct7 -43.529 -•329 •000 1.083 0140 •196 -•V29
2 5. 00 -3.852 -.C30 _38.631 -•4G6 -•001 1.000 •244 •156 -•931
30 . 00 -6.061 -•014 -33.529 -•4bI •002 110 00 _0299 0101 -•929
3 5. 00 'b. 	16 •0003 •2	•	2B -•53j :00^ 1.000_ W371 ^l" - ^-:^H
40 . 00 -11.375 -.Cob -23.529 -•570 -•003 1.000 •457 .194 -.929
45.00 -140303 --C22 -18.b3I .599 -.004 •9Y9 .51ti .150 -•931
SL • CO -17.439 -.C47 -13.b34 - - 606 -•OU7 1.000 •0ol .097 -.V3b
5^' • OC -20.89b -.(;77 -8.535 -•699 -.CO5 I•CGO •590 •Ule 0•93S

3) 5 7 .73 -2z.blb -.C79 -5.402 -.703 •Cob 110	0 .7v% -.Otl -•935

6S600 -27.64 -.082 •0^ -•-712 •003-	-- - ^ • Ot2 •oO^ -.082 -----iQ
70 . 00 -31.Y93 -.CBs -0000 -•698 -0000 -0000 •590 -.ObS -0001

MI 7 0. 21 -33.722 -0076 -0001 -•009 •003 -10GO •569 -9078 -9001
80.00 -3b.272 •.085 •C04 -.OJ2 •C14 •001 9S3V •0085 0003
00.00 -4I.2be_ •.coo-_ •004 -•b91 •004 -004,1 •608 0 C j C •004
90_• 00 -44.104 _. 050 •001 -•5 10 • GG6 -•OOt •S10 .Obb •OOi

- 95.00 	-- -- 	-46.662 .06S -•002 --513 '000 •000 6 0 0001
100 . 00 -49.216 .u2% --coo -•SC4 -•009 •OC1 .4V4 .02b -9000
1 0 . 00 -51.572 -.029 •GOl -•512 -•C2C -Col .,Z9 .00;
110-co -54.106 -.CbO •005 -•5G4 -•0co 1001 •7z° -0066 .0o^
11 5. 00 -56.601 -.lob •007 -0494 •001 •000 *too" • lob 0006
12C -OC - 59.Cb7 -.4,97 9GO7 -0489 .002 -•OJO .510 -.097 •001

-- 125.00	- -610610 •007 -.4	3 $OjZ -•000 T21 - 1vir-0007
5) 129.00 -63.529 -.160 •GO7 -•464 •CC3 -1000 •470 -•160 •006
6) 139.0! -64.055_ - _,154 •GO$ •030 -.cob -•002 -•056 --154 •O"s
7) 130.0' -64.049 -•170 •003 •001 -•001 -0DOI -•050 -•170 •003
53 13' 0. 47 -64.OIS -.Gb7 •001 -:)10 •CO5 •6001 -•010 -•087 •001

_ 9) 1 4 C •57 -64.0U6 -.C90 •0_01 •004 -•012 • 000 -•00 --U96 -001

10 1 1 y 0 . 77 4-60007 -.100 -001- Cali- __'^0 2T-- 0000 -0008 -•100 9001
it) 140.85 •64.007 -.103 0001 •004 '•029 0000 -•OC° -4103 0001

^n
61

r

TABLE SE (CUNT•O)
-- --- 	--- - -- -_ -	ASTP (SA- 2 10) LAUNCH VEHICLE OPE R A T IONAL FLIGHT TNAjLcTORY_

.
	---

LAUNCM 61N0(OG C605ING
S-Ic STAGE € Llun7 DATA

--FL-T(,MT	---	VcMT^E--ATT TU7 p^7i1+^fE -_	--- VEnT L L_E ATTTTuuF-RATE - -- - -- vE€ i T^L E	Itu^E EKiiUR	--
M r,	TIME	 PITCH	YAN	 NULL	 PITCH	YAM	 KOLL	 PITr,n 	TAO	 ROLL

(SECI	 IDEGI	IDEG)	(DE(e)	fQEG/S)	(OLG/S1	(DLG/S)	(UCG)	40661	(DEGi

1) GUIDANCE REFERENCE RELEASE;
2) FIKST MOTIuN;-	_	
3) mhi.m ONE; -- 	 -	-	 -

4) MAXIMUM D Y NAMIC PNLSSUNE;
-	5) TILT ARREST; 	

_	 _	-

63 1.5ik; INITIATE TIME bASE TMO;
7) IELO;
0! _ OECO; I N I T IATE T I M• BASE THREE;
91 INITIATE ULLAGE BUNN: --

101 SEPARATION SIGNAL;
111 S-16/5 -1Vb  PHYSICAL SEPARATION.



I j	1 11 L•b5 1)9653• --	4C499. 3764. .16.1 d21.
- 2) 14c.17 139021•

- -
4_-3 3 1• 3265 • •266 709•

- 31 1 14>-57 X39397.- - -X35425• 2403. 5.259 yT7•
1 4tl• 57 138753• 934345. 1758. 6.722 X40.

5) 15,.77 137183. 1&.24475• III6. 7.42b 'ell.
160 . 00 _135898. 1Cr34S91 5'16• 7.601 91.

6) 165.35 13456b• 1032549• 3160 7.671 4o.
_179.0 0 133415_ • 19349 17 • 19_6._ 7 . 756 27.

7) 171.47 133049• 51031191. I65• 	- --- 7,782 2c.61 175.00 128L2C• 1036d3S. 111• 8.094 14.
lb^-•CC 126774• IC37284• 87• d•lbl 1.
19C.0Q 12426b• 1036754. 46• 6.341

L•c CL . CC 121796• 1Q35Cbo• tk• 6.,496 1•
- 2 IQ 0 49__ _119J11 0 _	103 4396- 79 tl. _67O_ p•

220.00 116b25• 1037443. 39 8.880- - 3.
13[•00 1114333• 1C3b546. 2. 9.057 0.
Z4C•CC IIIe47. 103523C• 1. 1.256 u .

V ZSC•CO 109363• 1034bbl. 1• 9.463 U.C,
16^.0[' IL6b790 1Q37645. C• 9.109 0.

_270.90 1043 68. IC 3 6526. 0 • 9094 9
200.00 101b97. 1036118. 0• 10.166 0•290,.or) 99411. 1036101. 0• 10.422 0.
3LC, .or 96125• 1036Gbo• 0• 109690 0.
310.00 9444C• 1p3605b. 04 11+.970 C•
J Z0.00 91955. 1G36G20• 00 11.267 C.

-_--_-- 330•QG	
--- 

09471• 71	3b95•E__ C. 11.579 p.
340.00 a6vgT• - _

10358 43. -- c-^---
11.909- - 0.

350.00 84003• 1035624. 00 12.25b C.
36C.0(- 821,1'• 1035750. 0• 12.62b C.
37 x • 00 7953o. IC3t,633. C• 13.021 C .
'Abi. • CG 77&.53• 1635501. 0• 13.439 0.

_ 39Q. 00 %4570• 10353930 00 13.665 00
40C•GQ ^ObT1. 103 b- 2^e^-^._ 14.361 - _C•
4 1G•CC 69597. ;631206• C• 14.932 p.
42C•OC 67107• 103671[. C . 15.4149 0•
4 3C • Cs 64621. 1036641• 0• 1b.042 0.

I1 S- ^b /5- /Yi Pty TS^CAL >:EPAMATIONj- --""-- -"
2) J-2 ENG INE START	COMMAND;
31 9 C+	-2	TtikUSI LEVLL;
4) I t h illNA I E ULLAGL	OUkli;
S) JE T TISON %o LLA%E ROCKETS;
_61__OTNAMIC PkLSSUkc	1 PSF 1
7) LE! JETTIYU_N; ----- -	--- -
o) 1G r+	IN17 JAI 1011;

1•GSo -63.999 --	•7
1.1176 -61.991 •^^l

1 .19 1 -63•99V 4•c51
1.461 -6j•99ir ^.VQ4
i• 11 C1 -63.99V 4.14 714
1 .5 0&. -63.99V 5.605
I.5Y1 -63.991 0•x05
1•°t0 ^bi•9^9 -	-	

--6.093	---__	-
1.669 -63.999 7.636
I.7bY -5b.999 11•oo7	 i
1.991 -55.716 1°•Yfj7
2• s 01 -5e•b74 199219
' 40 ,4 16

-
7_. 7 94 1 90#2

2. 6 30 -5d.907
_

20•c67 	
._.-

1. 0 05 -60.154 2p•j49
3.1011 -61.251 2007U0
3.341 -620321 LC•954
3•Sbb -03.436 11.694

3 16143 - 6,40760 200Vb6
,4 • 106 -65. V3 2.921-
4.31 6 -66.11,4 LI.ObI
4.o54 -eo.031 21.671
4• 9y 0 -69.180 21,•Y43
5.2.15 -iU.33b LC•743
5.s,r -7/•,467 L0gbo%

6.174 -73.793 1906146
o. b ob -7110937 19.510
6•b4o -76.09& 190169
7 .L C1 -77.256 16•x22
7.565 -7d.4I° I89445

-- 7. 9 ,41 -79.6014 T7o35	̂_	-
b.DLO -6x•679 17.164
8.71• -02.060 16.596_
x.141 •03.197 16•G76

i

-- -	-- __	b t 6L_	_
ASTP	(SA-^IGI LAYNCMVLHICLL O PEkA T IONAL F&.1G.,T 	T "AjLLTOk y ^F

LAUNCH WINDOW CLOSING
^-IV°	51A6t	rLlvr+T	DATA

FLIGHT	f)ASS	 ThkUST	4RAG ^ONGITUOT AAC	OTWA lkER1T^L	- rITC^ ITT, Pl^r+ ^r+GLtT ML	 -	ATOTAL1 __-_ _ ACCELtRA_T IOk	PRESSURE RANbE ANGLL	COMMAND 1)f 	AlIACKlSLC)	 IK(2)	 IN)	INI IM/S2)	--	1n/M2) tULk2	 lLJLU Iptm!



M1^,!(s"h)M)!F;e^.	a¢^ ,rw,=.waa^.^raar•.::..Fw^.a<t«°w5°	ti ,^.,r•^"'?"^"^°A^'

LASLE 6E_ (CONT•0)
ASTP ( SA- Z1b) LAUNCH VEMICLE UPER A T IONAL FLIGHT TKAJELTOkT

LAUNCH NINUUA CLUSING
5-; V 0	SIA(sE hLtuMl 	DATA

^ON4T- UD NA1- €1-1NAMTC I, E'RTTAT -- p TT^A- TT. ' ^IT^h	tF	--'FLIGHT MASS TH1tUST -
-__ TI ME ._ _ i-TOTALi- ACGELERATIUH PkES5UkE hAm6E Ah( q LL CUMMANU OF	ATTACK

(SECT (KG) (Ni IN) (M/52) ( €./M2) (OL1.) 1UL(a) IUt^a)

4 40 . 00 621350 1436573• O• 160682 00 9.560 - b4.,16.t l5.461
- 4 50. 00 b9 6500_- - __ 10355 9 y • Q. 17. 36 1	_ 0 • 106000 -bS•S_7g 1 4 .901

460 . 00 $71660 103550L. 0• 18.114 00
_

10.464 -66.772
9I 40+.1,1, 6561-4• E7o9i4. 0. 15.979 p. 1L.607 - o/.oyo 1^•0^5

470 . Of, 54777• 678292. 0• 16.034 0. 10.9.13 -67.V2o
46G . .0 52682• 6748100 0• 160605 0. 11.42, -d9.088 1j•041
4 'v 0 • t,G 50604• 074311. 00 17.277 0• 11.920 -90.27.1 	- 12•h42
5 Q0 . 00 4 8525• 87 %_399• 0• 16 .01y 0• 12.435 -91.4y 11.00 5

-
_

510 . 00 46-• - 8743800 0• 18.62	- no 120965 "- -92 . 63 v JOSV61	---	--	--
5 2C • CO 44369• 87413454 0• 19.706 0• 13.y12 -940086 10.195
53 ' . ce 42291• 074300• 0• 2:•673 0• 14.07e -95.227 906u0
5 4 0.00 40213• 1474175• 0• 21.739 0. 14.650 -966594 9.1,25
550 • CO .18135• 873955. 0• 22.917 C• 15•d.59 -97.606 o•o4b
56U•O0 36057. 67 36739 0• 2 4. 230 09 15. b ¨; p - 96001 0 7 .61,4
570.00 3397 873214. -- -_- 0• 25.696- --' - ----0 • 16. 13 •-100 38T 60-37-0 	 -
5 b0•CO 31902• 1372571. C• 27.351 0. 17.1dd -ICJ•170 7.021

ICl 56J.01 31111• 872236. 0• 2o.Gio 0. 17.447 -11,0.170 7.195
11) 50 4 .01 310940 616577. 0• 19.636 0• 17•4p1 -100.170 79su%
12) 584.61 314560 147139 0• .790 0. 17.501 -I(jU•170 7•!%2

r	 141 59.b.81 310510 0• 4• -0000 00 16. 1.1.6 -160. 19V 7.077

9) EMn SHIFT TO 4,8;1;
10) GUIDANCE CUTOFF 51(aNAL;
11) INITIATE TIME BASE FOUR;
12) dEo1N LUA i.PV ;
131 ONDIT INSEkTION.



TAgLL •E 1CUhT 9 UI--.-_-_ 	 -	AST/ TSA - ilpl LAUNCH VLNICLE OPL k ATIONAL F61GmT TRAJL0ukY
LAUNCH &INGOM CLOSING

S-lVo STALL hLIbn1 1.ATA

	

FLIUMT - -- - --SPACE FIXED-	--	 SPACE FTA-ED huST TION ANS VLLULITY VE CTUI7CU^iON^hTS ----	---
T1ML	MAUIUS	VELOCITY	PAT" ANGLE	A	 T	 1	 U 	 UY	 1r1

(SEE)	IN)	 lh/5) - - 	tuLGI	 1")	 01	 I"l	 th/51	1"151	IM /5)

11 140 •b 5 6431713• 2272.75 -^ --« • 012 o,430754. 61616• 94416• 691.86 309.5' 106b•$l
2) 142 . 17 6~3 292_6•_ 2264093 66. 260 6431924• 62025• 9blg 7• 879027 3090,47 2064.61-	3) 145.57 6435V8G• 2261.76 66• 67- 64^,4^r5^• ^307T• 1pLii3• b4 u`.9̀7^ 304•-Op-` 1073.7T-

'-

4) 148.57 643b606. 2166.84 o7•b41 o431J75• 04002• 1:.6415• olo.32 JG0916 1Ube•75
5) 151.77 6472195. 22b2.78 68.319 0470797. oS195• I1715J• b01.54 jU1.47 111b•10

160 9 CO 644bI50. 2311.46 69.661 6441o43C. 07515' 131711• 750.25 J06.44 1161.64
-	6) 165.35 6952375. 2337.16 70.603 6450389. 691530 14403910 71j•01 305.6~ 4196.12

170000 6,45S9210 _2354.74 71•,4 0 7 6 ,4 5_36629 70_ 5 72• 1546409 694.29 304.94 2 2_29430
7) 171.47 -	64 5 7 01 8• 2361.44 71.657 6,454695.X101;' 15- d^•^ 40 4.72 223^`1^- -	->r
8) 175.00 6459611• 2378.7b 72•24b o457C77. 72095• 165911• 664.01 304.15 1263•d9

IaC - CC 6463175. 24(,%•q6 73.049 6460321• 73o1j• 1771lV• eJ4.66 303•[3 119b.86
190000 646997 € . 2454049 74.365 o466413. 766360 2006400 Sb4.91 301.49 t3a.4•63
200 0 (0 o4764Cb. 2508.C1 15.5b3 647i^C22• 790450 2246160 536076 3GU•27 14j1.42
21 0000 648 2469. 256 4.82 16.749 6 477147• 82644• 249274• 460.33 299066 1500.01
220.00 6488 169. 2625.12 67 `^78b:-, --gSbti^: --27^i 1 5. .0 3-7-0 2-Tt•7ii-- - -Zrgmo To -
230 . 0C 6493515. 2689.)8 7b•915 6465943. 68641• 3006939 390.09 300.63 16~3.57
240.0C 6498511• 2756.63 79.923 0469606. 91055• 327yG3• 371•%0 Jot-15 2718.65
150.00 6503164. 2827.50 b0.676 649277J. V4bb7• 355074• 291.71 304.34 1795.69
260.00 6507481• 2901.Ab 61.776 0495439. 97744• 3844180 241.46 407.19 1d75.45
27 0 . 0 0 6 5 114 6 9. 2 986•IS 62.615 64976010 1004320 412592• 19('07[ 310.72 1957.76

r 2B0.OQ -X515133. 3C62•I4 -T3•-428 eM7^	1	039bp•---- ^475^2•--- 139-• 6 8	31447 1	-----3042v"
290.CQ 6514481. 3147060 bY.161 05CO3b1• 107133 • 47JY5Y. co.7e 319.79 J130•I1
30C • OC 6521519. 3236.71 64.883 05009650 110JSt• 5p51Gj• »•b5 415.3b 3120.14
310 . 00 652425b. 3329.63 65.537 o501056. 113643• 537b67• -14.40 431.09 4413:1441 3.011
320 . 00 652670%• 3426044 660176 65CC585. 116997• 571473. •74.54 334.76 j%06.84
33040C 6526667. 3517020 b6.7 11 6499561• 120421• 606Ca4• •134.21 3146.61 0507.77
340.00 65307S6. 363291b AT•232 6~97977. ---i2IV2v0 --- iMIbT1p: -- -111-W--96	-- 355.30 - 360 ti T'=- -- ;
350•CO 6532379. 37%1936 87.712 6495819. 127519• 6762649 -244.90 3641abb 3715046
36C•CO 6533747. 365,4.96 68.152 o493075. 131129• 715('61• -304.10 375.31 j42,4057

370-CC, 6534b%. 3973.12 be95b1 64897320 1jb039• 754764. -364•d0 jb6.71 JV37.39 "-'--
380.00 6535761• 4EVb.n3 bb•911 648577b• IJ8967• 7941110 •41o.d9 39V•U9 4054013
390.00 6536431• 4221.93 69.23% 64b11b9• 473024• 83bb64. - y9U•6(' ,4lt•b3 4175.01
400000 6b3669b• 4357.04 6M759S7• i%3221• 67023To---.._- -5539.3 -- 127.07 430091
410.00 6537167• 4496.25 09.770 647CC61• 151569• 921bbb. -62j•4• %%1•b4 4 %30073
420•CO 6537261• 4641.34 69.966 0463461. 156pb2• 966609. - 694.15 %50.05 4566.19
43C•00 6537193. 4792.40 90.171 0756191. 160771• )01j119• -765.04 476010 4106.72

1 ) 5-I8i5-106 M7SICAL	SEPAkATION.*
2) J-2 	LNGINE START	COMMANU;
31 90% J - 2 TMRU.ST	LEVEL;
4 1
51

TLRM1)1ATL
JETTISON

ULLAGL bUkN;
ULLAGE RUCKLTS;

6) 6YNAh1C P k tSSURE • 	1 P5F;_
i LE5 ,;ETfl-5 N; --- -- -- - - - ---

8) IGM	INITIATIuN;

Y



- TAOLL 6E	tLUN1101
ASTP (SA •2 IG) 	LAIIwCM VLMICLt :.	0PEk A 1 1014AL	FLIGHT 1kAJLLT6kT

LAUNCH WINDum CLOa1NG
b-1va b1A4L	€ Lla:Il uATA

FLIGnT -- -	------ SPACE F1ALU • ' • '- SPACE FIACD Pu5I710h Apu VEL UCI-f r  vt C9u^ 66 -,.T5O •••
TIMc kAD1US VELpC1TT PATH ANGLL A T 1 U A uY V1
(SE LL) IM) IM/5) (DEGl (M) (M) (M) (M/5 € IM/S) (M/S)

440000 4536982. 4950.'7 90.319 6446173• 1656510 Ip61023• -63v.25 496.00 4852.92
--..-_^- 450.00 _ 6536649. 5114.71 VC91434 6439396. 1707360 _1)10306• -916.14 ~19.32 x005.13

4060.00 65362)5. 5284895 p5^ 6yZ^^p• l 464 -5 _
j 1^1l yI ^ -9V+!-W3 	- ^ 4 2^3 r 5163930

91 46 96 CO 0S;1S756• 5445.67 00-57;1 o41Cb44• 161022• IdO61d7• -107u•56 b6J.99 a.609.53
470.00 6535701• S461-3G 90.5640 6419469. l6lbb7. 121416040• '1G79•14 b66.12 5323061
480.00 65350906 5620.81 90.675 64Cb24S• Id7j58• ([67553• -1166816 b6e•43 2466.94
490 0 00 6534384. 57b6.80 90.739 6396136• 193.1609 1421961• -14bo•3l 611.09 5616.61
5Q0.00_-_ 6b336pb._ 5960.35 9C9775 63b310b• 1_9_9005•_ _137 Y 8tl6 • •13440.85 637028 a770•40_-.-
$10000 6b32761. 6141 .84 90.764 636026• 206111• 14^3f, •14^i7:^^- -^^R: ^ ---S^r^^
520 . 00 6531932• 6332.07 90.771 63541460 2126960 14965460 -1549.46 693.06 6100.33
530 . 00 6531.db• 6531.70 9C.%9 5336123• Z1998C. 156C41b• -1656.03 724921 6116.64
540.00 653C2a4. 6741.56 VC•6b7 6321016• 217jbe- 16241]9. -17*1.ji 1b7o6l 0461.49
550.00 64029555. 6962.69 909SS6 63017506• 235145- /6406676 -1664.00 794.01 6655.7?

6528 9 45 '- - 7 96 1_.3 _ 9 0 .4 2 6 620_33109 293270 9 17672600 '1006. i i 633.04 6060846
57C900 6526482. 7444.1b ^0

_
o-	95. 251d1Y^ -- 1b2o4^3• -113r.ho 67S-979- 0676.06 -

580.00 0b2b216• 7707.12 VC•l0.S 6240509. 260803• 169t6i0. -t27^-69 :ai-39 140 :0  - t) 5

10) 583.01 6528180. 7blI.6a yC•CC'S 6231730• x64J510 192obb3• -1320633 939950 7397920
III SH4.01 652bj8L. 7b16.92 90.0C40 6231264. x645390 19284430 •1331.03 940.41 /401.77

rJ	 121 58 4 0 6 1 6528180. 781b.13 90.003 6229864• 1651030 19327640 -23.16.60 940.41 740)-29
N	 13) $93.41 	-_ 6528176. 781b.406 90.001 6207989. 2737406 20007600 •2414.50 037.03 7476.66 -

9 1 EMR SHIFT TO 4.6;11
LO) GUIDANCE CUTuFF SIGNAL;
Ili INITIATE T I ME BASE FuUR;
121 O E(811• LO X NP.;

131 OR61T 1MSERTIOM.

V^

a>
^ f^



--- --- -
ASTP	(9A-2101 	LAUNCH

TAdLE	6L	1COI.TOU.
VEHICLE	OPERAT IONAL FL1G.,T 	TKA.0LCTOKY

LAUNCH NINUUM LLUSING ----
5-IVb 	STAGE FL16"T	DATA

- - FLIGHT 0000• E A RTH FIA(:0 •-••• ---- --••	--	-----	t^^r fTx ttiu T	T-
.+ 1, I	lilh	bhp YLIVL : T `T40 K	L	°11)461..5 --.a

TA NL POSITION ^[LOLjTY PA TM AN4LE A T I ux ,1
ISEGI (MI	- 1M/51 -lVL(j € IM € IM) (MI lr/51

,
jmj4. 1h /1,1

11 1-40 06 5 -	88747. 2620-52 -62.601 581x5. -5600 e697^o. 9c; 9. 61 '11.42 16;0•tl7
21 142. 17 91 336• 2021 •G7 63.154 594190 - S9b0 6Voe)0 bV)•2` _11046 1	10	b
31 145.67 97982• 2011.6tl e3.9^1 62417

649!9•
-•6330 76517. bbi•sA '11.43 jbib.i7

41 14 6 .37 1:3d47. 2017.59 64.568 •6660 tlC9Vy. b47.52 -11.02, 1040.91
51 152.77 1121010 2030.07 659475 604#V#40 -71b. b674jy. 61/•SY '110Y4 l di p l.22

160.10 126457• 2^57.21 671001 74177• -8049 1023410 777•b5 •ll•bb 1904044
61 165035 137205. 2078.34 68.096 76354#9 -dub. 112619• 741.•80 -11.17 1939.80

7 9901..__-x'!66 2 9. _ 2097.64 
-

69.027 _
----- -

8176_6• •922. 121717• 716111 -11 • 67 1970066
7) 1 7 1 .4 7 149622. 2103.96 69.316 -	926C4^ -;3V. -	6 )^124	l >09^^t -	0631-1 1980.73
81 175900 156662• 2120.44 690910 85x73• -960• 131656• 600.90 _110*6 10Gb•3%,

180 .CC 1672(;7. 2144.61 7C 09 24 066469 -1036. 141771. a 46 - ll • b S &040.20
1 9 0 0 GC 188244. 2193.36 72.447 950100 'llbj• 1625;40 61,.43 -I1.4x 11Ga•81
200.00 209767. 2245.42 73.b50# 10C916• -1164• 1b.3093. 501.71 -10.64 a17x•4j

-	- 2 1C000 1316 0 6. 23	r' .94) 75 01 97 10636x• -1364. 2 0 6Vb9. 521.60 -0.10 1240.91
220.00 254389. 2359.95 76.969 l 

.
1 - 133. '1943 0 --- 221 -7 100- 4760pS -6015---- 2311.91

230.60 177550• 2422.05 77.67b 115684• '1494• 2b219t,• 420i99 -3.32 9364.39
240.00 .1013220 2489022 78•b2b 1199520 -lbp70 276413• 363.41 067 2459.51
250003 3257389 2559.09 79.710 1235520 -14740 30livi. 31o.66 SOYA 4bj bod^

rn 260000 35Cd32• 2637.54 b0.9ib 126664• -13060 3271560 day.59 11.10 2610.54
270000_ 37 6641• 2109.94 d1 .6b5 1293440 -11059 jb37jj• 24&•14 18.62 1699003
28C.00 403204• 2791 .1l b'F!^ 131325-i -- '1011-0 - - 3 1Fl 1-47. •Ids -'2-1131-- Y78^.24
290000 430556• 2675.79 b30629 133221• -710• 609426. 14b024 34.63 &671.91
300.00 4 5b73j. 2964.17 b4. 411 1344x1. -317• ..365'1:.. Yo. 1-U 4M•i, t^ ^Ve&.j6
310.00 487776. 305&.37 b5.137 135141• 174• N6666'. 40.30 54041 3055054
320-CC 517722. 3152.50 b5•bll 1353530 7740 499716• -4.24# 65.75 3151.61

-_-- 	_-_ 330aC0 _-_	$466130 _ o1"i.65 66 0433 135064• 14030 .31710• -bD•64 70••12 ot51.24
340000 560490.

-
3356.92 870005	

_
134238. --234#0. 564751• -IOT 8 8 910;1 - 3353.94

35C • 1'0 613397. 34661,046 b7.53p 131694• 43'17. r,gbb16• -161.13 &atoll 3460000
360000 047370. 3576.42 be•G(;9 1310120 4466• 634965. -21'+•019 121.65 3669.85
370.00 0824750 3695.95 88.442 12bSbc• 57bb. 67(:2,[0• -27u•9b 136.00 3663039
38COCC 71d741. jbltl.23 080632 1255660 7246. 707(046. -327.7N lb70G2 ouGO.90

-
390.00 756223• 3941,050 69•I6C 122022 9 69!30 7462600 -385.76 176.01 3991.61
4e0e0 !94974. 4p78.C1

__
^^•'1&^ 117666:_- 10763_i- - X66114• -44z,.363 797062 4ti4b08l)

4 10.60 u35Z5I. 4216.53 69.755 113110• 12671• 627tsb. -506.56 210.11 4100•2u
4 20 0 00 676514. 4360.08 699967 t07731• IZIV3- 1.o97j5. -569076 '144.417 4316066
430.00 '019421• 4611.38 Y0.Ib1 1017000 177650 013600• -6j4.e4 2700,9 4456•] u

1 1 S-lb/5.106 PhY51CA^ SEPAdATIOh:	 --
2 1 J-2 tNGINL START COMMAku;
31 900 --1 THk u ST LEVEL:
4 1 TERM11+ATE ULLAGL bukN;
S1 JETTISUN ULL A GE R1rCRL75;
6 1 09NAf IC P. h E5SURE u I pSF;
7 1 LES ..ETT150h;	 --	-	 -
b1 1 (,M .1.IT1ATIuN;



TABLE 6E (CUNT 9D1
ASTP ^SA •Z lC1 LAUNCH VEHICLE OPER A T IONAL FL16hT TRAJECTORY

LAUNCH A1hoo* LLUSING
S-lVb STAGE FLIGHT DATA

FLIGI+T	 ..•^^ EART ti FIXED	 --- •••^ LATH fFtXt, P U S I TI-UNANp - V L-L^- vEC-T 3R ^IDMT•DNE1%	.^^•
TIML	 POSITION	VELOCITI	PATH AhrLE	 X	 T	 2	 DX	 OT	 D2
(SEC)	1N)	 IN/S)	(DE61	 (M)	 /M)	(M)	 ( M/S)	(M/S)	IM/S)

4 40 . 00 98383(1• 4668.30 90.336 950279 20605• 958921• -701.92 a90003
4 50 . 00 - 1009 8 32 9 4832.34 90.460 _87663• 237370 05740• -771.31 327.71
460 . 00 1057476. SCC3.89 90.547 79593•

_
2 T	4 • !!6 I N S4126•

_
-843.20 3S- V --b0

91 46 9 .00 11CIb2b• 4161.99 17L.6CS 717050 oU5.)70 1099C6Y• -91,3040 309.46
4 7C 9 00 11068419 5177.56 900616 70790. j09Z8• 110414t• -910.24 j9t•42
4 80 • CO 1157816. $336.44 90.711 61215• 14010• 13456660 -997.141 424013
490.00 12103769 4501.89 900778 50637• .19417• 12086669 -,070.99 457.54

Go _ 1264593•_ $674_.72 90i814 39626• 441670 _12 .6 3 2 00 • -1_163.71 492096
5 10 • CO 132054(,. 4855.58 -	90-92 -2- -0	22 --	

51^ 4-92^4^ 131	33 • -/2si•Oj _50-o
5 10 . 00 1378301. 604S•16 90.807 14571• 44709. 1377135• -1344.50 470002
530 . 00 1437963• 0244.12 9,^.ie1 6400 60710. 14j66b1• -1441.92 613.90
54C • CO 1499623. 6453.30 9C.bbb -142619 610779 1498444• -1541.54 b6C•06
55C.00 1563387. 6673.74 90.501 -30199• 739ZZ• 1^,6)j46• -1640.9D 709051

_ 560•OQ___ 16293_70• 6906.65 90.446 -47218. b11b0• 16[6b47• -17S7•81 762.45
57C•00 1697701• 7153.78 90.,C9 -653VI---- -89 1 -9 0 • 16940-- 9 140-V 5-@ T20•t^
58C•00 1768521• 7415.99 90.107 -84787• 97696• 1763764• -ZCOI•07 bbl•b7

101 583.bl 1796219• 7$20.28 90.009 -925079 1C1104• 17909b3• •2040.21 905691
11) 584.01 1797682. 752S•50 90.004 -92917. 101205• 179141	. - ZG4(j.64 907.13
121 584.61 1b1;ZC74• 7926.70 9CIO03 -94149• 101 sic • 179673	• - 205^•b1 907.13

r 13) 593001 10694150 7526.93 90.001 -113415• 1102060 1062%14 -2134.27 V13.O4

ti ) LMK 4n1FT TO 4.b;l;
10) GUIDANCE CUTOFF SIGNAL;
111 INITIATE TI ML BASE FOUR;
12) 1+EG1'0 LOX NPv;
131 ORBIT INSERTION*

'a7 e

ti

4605.67
4759.12

- MiT I
ZOp66011
br,60.310
4225.26
5375.61
b532.19

---T-675 •;7-

bb66.06
0044.50
6231.62
6428.29
0635.44
Ai53.7z--
7066.20
71790pS
7163.61
71bj.37
7160.61

c/]



TAbLE 6E &C4NT•.:,)_
ASTP /SA- 2 10 ) 	LAUrvCH	VEHICLE	OPERA T IO14AL FL1G„T Tkh,)ELTi-)kr

L A UNCH	"INDuA CLUSIN6
S_Ivd STAGE tl1^mMT 	DATA

YELUC7Tr  rt-EZTIII -c - AIMT„ LCU„1TW ut uEffCE...ri:l
--riE0y.'iCFL-	I^M

-̂ -A^ff 0l E --- A^ i+GE ---RE^^^^--

TIME Y LO ITTE	C SP	FIXACt	EU ^•TH	FIALA	to U^.(t	EAST) UtCL1NATIUN LAT1TUOt
(S t C) (KM) IKMI (M/S) (UE(j) (Dt(a) (utla1 (uEr.) (UE%o)

j) 140.85 58.575 66.499 2049.29 96.243 37.187 -tl0.211 200944 19.107
21 -- 142 . 17 59.794 bd•B59 2044.54 9_6.252 37.196 - b0.1Y7 26.0'.1 29.129
31 145.57 62.861 74.934 2032.67 46.253 - 37.Z1^ .aij b9 -- 29. 00 4' IS•I^O --4 ) 146.!47 65.500 bG•322 203506U 46.195 37.223 -dG•116 29.43 29•,G6
5) 1 52.77 69.1,16 87.947 ZU45.13 40.111 37.151 -b0.G/b 29.n97 16.261

1 6 0 . 00 75.091 101.324 2070•eo 45.971 37.307 -7v.9v5 290193 29.357
61 165 . 35 799339 111.429 ZOVI.93 45.b71 37.349 -7V.942 29.265 29.430

170.0() 	_.._ 82.9U6	- 1_20 0 3 4_9 2111033
-

4.7d85 37.386 -7v.tl76 29.329 ZV•944
7) 171.47 844C09 123.194- 2117.6tl 45.76j----	-37.3-96	-- ----'T9:iy^ - =^3y 9 - 29-.514
a) 175.00 86.618 130.895 2134.23 y5.6v8 37.427 -7v•tl/5 290399 29.563

1 8 ? • 09 9:0204 140.glC7 2158.49 1* .6C8 37.466 -7v.7j1 29.469 19.634
1 9 0 . 00 97.085 163-,3:2 2107.39 45.4!'4 37.546 -7V.6g5 26.614 1Y.78G
200 . 00 1030532 1610211 2Z59t5v 45.314 37.044 -79.4x3 19.769 1Y-92Y
210 . 00 1090643 202.756 2315•2C 959218 37.763 - 7v.3a6 30•(183
220 . 00 115.393 224.956 2-3 7-14:g8 - -45^	b	-13 3T.^	---0 --- 74.1	----^ ---- ^G. pT4 - - ---3II • 141

-- 230.00 120.792 247.A37 2437.41 45.0,76 380066 -7v.Dob 30.230 30.404
2 4 0 . 00 125.843 271.423 2503.91 45.03b Jb.246 - 7d.917 LO•4G3 jp6571
2 5 0 . 00 130.552 195.739 2573.90 45.019 38.441 -10.759 30.574 30.74.s
2 6 C • 00 1340916 320•R:Y 2647.47 45.Q10 360651 -7d.SY6 30.751 34.920

41x0
270•GO 138.974 3460661 _2 7 24 .99 45.035 3b.076 -7004'6 30.931 31.101
2 S C • 00 142.700 377.327 2 0- ^ 8.26 45.0- 6 -4 9.-11-- 1  22-bp -- 1S-- STj26
2 9 0 . 0 1,7 146.111 900•R34 2b91.Od 450118 39.363 -7b.3o7 31.310 31.481
32 0, • 0: 1490215 419.212 2979.57 45.Io4 39.o15 -71.c.j7 31.507 31•o7b
310 . 00 152.021 458.Ybb 3071•9C 450265 39.b9b -71.ob0 31.709 3l•dbl
3 1 0 . 00 154.538 4880700 3168.15 45.362 40.181 77.414 31.917 3!•090

--_ 33G•OQ 150.772 519.861 3108.42 45.473 40.477 -719100 3[0131 j103p4
3 4 0 . 00 158.735 552.065 33TZ ipp 40.78W- 7T p37 5

_ 350.00 160.435 585.292 3461.47 45.742 41.101 -76.0 5
() 323 6 C • 00 161.80( 619.441 3594.50 45.858 41.429 '76.So3 34•bb0 .984

3 7 0 . 00 1630Cbb .3655;33 3712.24 46.C70 41.76d -7,003 11 30.047 43•223
3 8 1 • ;,:, 164.LO1 6v1.633 3b34•63 40.2S6 42.116 -700018 3-)0291 34•46b
3 9 0_• 00 1 6 4 . 816 7290445 3962.03 96.457 42.97V •75.774 33.543 33.721
400 . 00

.- i65.37^-- - TsY0519 - -- 4II^M^bB 4e.673 - 42.H5Z- 	-- ^7b:4o7 33 .AQ2 J3 .vac
410 . 00 165.734 dCd.909 4133.34 4b.9C5 43.237 '70.108 34.n67 34.,46
410 • OC 165.913 d50•679 4377.93 47.153 43.634 -74.b16 34.340 34.520
43{ 1. 00 1650953 893.870 4528.4b 479416 441*G43 740549 34.641 340001

1	) 5- Ie€j S -- Ov b P MT3ICAL SLPAf^A h -
2) J-2 	ENGI NE START CUMM&NO;_
3) 901 J-2 THRUST LEVEL;
41 TER+IINATE ULLAGE bUnN;
5) JETTISUN ULLAGE hOCKETS;
Al DTNAfl IC	PRt.-PSuRE 0	+	P!)-F-;
73 LES JETTISOwi - - -'-
e) 16H	INITIATION;



TABL E rE 1C4NTOD!_	__-_ __-- -_----
ASTP

------
(SA- 2 101	LAUNCH	VEHICLE OPERA TIONAL FLIGMT TRAUELYOiY

-_ LAUNCH NINDUM CLUSING
5 • IVb	STA(3L FLIbnT 	UATA

L p NTtuDEFLI4hT ALTITUDE kA(yGE RELAT Vt VELUC TY VECTuk A^ ITI UTi ^- Zt4C^NTR U I:T7L
T1ME VELOCITY SPACE FI X ED LAkTN FI ALW (PUS.	LAST) OtCLINATIVN LATITUDE
3SEC) (KN) lKM) INKS) (DEG! IDEi! IUEGI -	1 o EG) IUk6)

4 , 0 0 00 !65.844 938.554 14	S•t3 47.697 - ---- 4i-0966 '7y02Ob 3410909 35•p9O

-- 	- yo 
6 Q 16 5.614 984.806 4849 .75 47. 995 44.903 "7466b0 3S.205 3b•JB6

460.00 165.287 1C329bb3 5021.45 to-31C 45.35'1 73.415 3b•509 - 3^S•04l 	-
_	 9) 469-CC 1640928 1077.229 5179.7r, 40.609 45.770 -7j•143 36.790 3b•V7L

4 7 0 . 00 164•Bb4 lCe2.262 6195.28 4b.642 45.aIS -7j.083 3S. 3.21 36.004
-_--_- 480.00 164.3b7 11339437 -	5354 . 33 4b.9b3 46.270 -7d..613 36.141 36.j2S

4 9 0 • GO 163.797 1186.)69 5519994 49.341 46.740 -72e245 30.46tl je.052
-591l 0-0ll -_ 16 *139	12_40.5b9	_5692.94_ -	49.716 47_•224 -7lo7V9 36.802 36.987
51C • 0C 162.436 1296.710 S673.96 50.110 47.726- '7I .3d3 -3-7.14^i- - - x • 32 9 --

520 . 00 161.714 13SV-636 6063.73 50.524 48.2446 -70.645 37.493 37.674
530 • CG 160.999 1414.454 6262.bb 50.962 4b.780 -7;,.,,5 31.850 30•U37
5 4 0 . 00 160.326 141b.pb1 6472.23 51.423 49.351 -6Y.001 3b•715 sb•402
5 5 0 • 0C 159.7,34 15400)6(; 6692•b7 51.909 490938 '09.241 30•yb43 30.776

- - 56k•OQ 159.263 1606.264 6925.97 520422 50.549 -68.6*4 38.969 39.157
5 7 000 159.947 1674.703 7173.31 $2.967 51.11 -66.036	----- 3T.35a 3	47

-__ 580.00 1580816 174$•616_ 7435.73 53.535 SI.n55 •67.367 39.756 39.945
"-	 In) 583 •u 1 158.843 17730341

-	 _
7540.11 $3.758 S<•113 -67.1j1 39.910 40.099

r	_	111 5 84. 01 158.346 1774.806 7b45*34 53.770 b2•127 67.117 3V•918 40.107
10	 17) 584 . 61 158.854 1779.282 7546.54 53.79b 51.157 '67.0/7 39.941 4L•132

1 31 5 9 3 .6 1 156. 98 9 1 846. 619 7 52o•9j 54.230 D2•ol4 -oo.447 4 0.313 40.503

91 EMh SHIiT Tv 4.8;11
IQ1_G U IUANCE CUTOFF 5IGNAUI
111 INITIATE TIME BASE FOUR;
121 BEb IN  LOA NPV;
13) ORBIT INSERTION.

O C
r-.

M n

:.:.. "'.?'i^•i:., 	:: -,	 .'1Y^P6^? :-.r..:«y.s:.W.m+'Nwu.^ .. 	 aFY s6^tl:XbiN+.in++...... 	awa-texw tl4cv rtar:9.n l'^C1Wifi aY.1a4/Ylvxt3..... ti^ • ...^,w 	- i^•^NAM



TAuLt 	6E	ICUN1 •D)
ASTP ISA-2101 LAUNCH VLHICLL OPE k A T IGNAL FLIG..T 	TkAJELTUR'.

LAUivCH	hl"UUk 	0-USING-
5-1V8 STAut FLIrnT DATA

FLIGHT
-- --- YtH -iCLE A T TITUDE n i ^GZE	- - -VEn CLt

_.__	...	.
ATTITUu

_
	c-- - -- 	- -KAT t

- hYE 1ZE -	--A- TT -ITUD- E -	- -EKnu,,

TIML _PITCH --TAM	
-

ROLL PITGM YAO MULL PITCH TAA it C,
-

ISECI I DEG I tuff! --(DELI (DEG/51 (DE6/51 IDtG/S) (uEGI (umil (Dtl.)

0 -6'1.001 -•103 •001 .00 -'029 '000 -9006 -911Jf3 •00

21 142.17 63.991_- ••222 - 6 001 •027 -0152 •9043 • OOb -0222 -0001	-

- ---- 	3) 146.57 - 63.630 -1.172
_

-•057 •133 =•22^- -•053
-

^3^ •I•iT- - -•460

4) 14b457 -63.534 -.964 -0,332 -004b 0254 -•0460 .460 -.963 -0336

5) 151.77 -63.bO2 -.190 -•567 -•037 •041 •010 •196 •192 -•5b7

I6C-CO -63.8714 -.301 -•068 -•011 •CO° -0010 0130 -•300 -.oeo

o) 105.35 -63.930 -.269 -•655 -•009 •000 •017 •070 -•269 -•^^b
170 . 00 -63.962 -•274 - 0 66 94 -•006 -•001 -•019 •039 -•27%

--
-iOe4

---- 	-71
_

1119 147 -63.970 	---
-

•.274 -0698 -•DOS	- -- -0 006 -9027- 0031 -•698

8) 175 . 00 -63.974 -.315 -9759 -•002 -•OOb •056 •027 -031b -9759

lb0•;,0 -6;,.757 -.564 -OUIo 1.132 •009 11JI -1.757 -•420 •0006

190 . 00 -5b•432 -0136 -002b -02295 •637 -1104 •184 -•3b3 -9016
200.03 -56.713 0255 -•562 -0115 •039 -•017 •161 -•063 -•b6p

210-00 -57.660 «750 -98 22 -•095 •1452_ -•018 • 13 7 -•406 -- 96,40 ---  -
220.00

-	 ----5b.710 1 237 -•141 -74.p4^ •067 •198 '•407 -• 	30

230.00 -6U•075 _1.684 9413 -•129 .042 •0o7 •17/ -•404 i4ly

24J•C0 -61.108 20094 04682 -•100 •C40 -•000 •141 -•407 .hB7

25 11-09 -62.167 2.480 •176 --Ile •037 -•031 0151 '•406 •105
ro 260.00 -63.281 2.846 -912b -•112 •C30 - •000 6156 - •410 - 0120
^n
0 2700Q0 - - -64.564

-65.796
3.192
3.529

-01450
-	--^^

-0129	_
••110

0034
.^-9

-1032-•0_^-.- 0171
_ i^MZ

-•411
- .

-• 40-
-a IF4T-280.00

19C.00 -6o.768 3.b63 •9354 •0104 •033 •072 •lolls -.4Ib -•343

300.00 -e/.b/5 401b0 -
	

0360 -•114 .032 •071 .155 -.427 0372

310.00 -6`•'.016 4.494 0516 -•116 .031 -•019 •157 -.h30 •532_
320.00 -70.180 4.799 •234 -•115 -031 -•01b •156 -.436 8148

330.00 -71.330 5.101 -0044 -•115 •C29 -0016 •i5i -•430_ -•0!9_
3140.00 -72.481 5.396 -•317 -•115 002 • 027 15 -	02

350-CO -73.686 5.699 -4590 -•116 •028 -9027 9106 -•434 -•579

- 360.00
_

-74.813 5.97b -0747 -•115 •O:9 •074 •117 -•442 -•735

370.00 -75.974 64254 -90014 -0116 •C27 •074 •110 -•4514 9009
3b0.00 -77.134 6.529 •643 -•118 •02l1 •0026 •ll0 -•456 .677

390.0 0 -78. 30 7 6.801 • 1406 -0118 0027 -9026 •1101 -•459 •4L1

440.00
-	-

- 79-04b4
-----
70064

-	- -- -•154 - - - -----9116
-0- 62 7-

--^	- --O1TS - .. 	̂...
1 x.14 i 69

410.0C -8L./52 7.310 -0099 -•12b •C25 -9016 0127 •-470 -.Obe

410 • CO -81.974 7.574 -0345 -4113 •027 -•014 •100 -.479 -.331

h30-CO -83.061 7.639 -Oboe --Ile .026 -•014 •117 -.-too -.564

11 S_iB/S-lV8 PHYSICAL S PPARA 16-N; 	
-

2) ENGINE START CUMMANU;
3) S ob J-2 T MkUST LEVtL;
4) TEkNINATE ULL.4GE bukh;
5) JETTISO N ULLA(aE BUCKETS;
61 DVkAH1C PNES5URt a 1 PSF;
71 LES JETTISON; _

	
--

b) IGh INITIA110NI



TABLE 6E ICUM199)
ASTP 15A . "Cl LAUNCH VthICLE OrE HA T IONAL FLlG.,T TKAJE(.?ORY

LAUNCH c•INDU& CLuS1NG
5 - IVb STAGE fl.14hT DATA

•L+vMT VL"JGLE ATT I TUD E AN(.TE iLhTCLit ATTITUDE KATE
.TlME PITCH	_ YAM RU{•L FiTC_N _YAK ^ULL

( SEC) (DEdI (DEG) 1DEG1
_

(DEi/S) (OEf./5) (Qt6/51

YtwilfLF AT" Tm-WL FNMNN_

NyTC&	VAN	 HoLL
(UtGI	(utal 	IDEG)

440 . 00 •By.263 .78 08 •• 	i O4 ••120 •024 -6013 •121 -.04 85 •97.7
450 . 00 -8b94b3 _ A.330 ••063 •01_10 90241 •07_7 -- - 	_ 0 11 0 ••0492 -•045
460 . 00 '86.649 8.567 06804- --0120 _-- • 02 4 -

-
-•014 6119 ----^•b01 	-- --.703

9) 4690 QO '87. 	34 H•78 0 60469 -. 111 •	y02 - 014 0120 -9bU6 0469
470.00 -87.8SC A•bpb 9446 -91(.7 •031 -•223 •075 -.532 04bd
4 80 6 00 -88.962 90112 .215 -0125 0011 -0013 •124 '•495 8236
490.00 -90.166 90240 - alb -•114 O1 7 - 0[ 3 .113 ••Slp •004
5 00 . 00 -910328 96442 ••242 -0125 0020 ••013 0127 -0b16 -0220
510 . 00 -92.693

---
9.619 -9469

_
-•1-4^ •019	-- -6013

520.00 -930973 90860 -0692 -•116 •027 •4012 6116 -6632 -.672
53C•OQ -95.115 1n•109 • -•115 •C23 •,x,76 0113 -•b35 -0437
54C•00 -96.278 1r..326 .327 -•llb 6020 0079 •117 -•b3n 93b0
550.00 -979480 1Q.b110 •5bp -0122 •019 -•O[1 0121 -.S4I .604
560000 -98.695 111.696 •359 •0121 •017 -•012 Slid -•S44 •361--- 	 -- -----5700 00 --- 

_
-104-0^+2^ - 10.975 •133 - - -.O00 ----- ----000 3 -	--•^a0 -- ---••O.IT- =.5Z^---- ^^r--

-
580.00 -100.212 10.916 -01415 •024 -•009 -0030 •0040 -•b15 -01b3

:QI 58.).81 -lQC•191 10.907 -0255 -*Coo -*COO -•019 -•019 -•634 -•159
11 ) 584.01 -10C•191 !0.907 -•i61 -•Ou0 -•000 -0019 -•0110 -•5304 -.165
12) Sb4061 -i0u.191 111.907 -9176 -9060 - • Goo -•0104 '•019 -.p34 -.Zb2

_	 13)
- r 593.61 -IOC.199 10.961 -015C -0001-- .007 0021 ••027

-
-9479

-
-.155

--

9) EMk ShIFT TU 4.b;l;
10) GUIDANCE CUTOFF 51aNAL;
el) IN)TIATL TIME bF5 E FOUR;
12) bLuIN LUX I.PV;
131 ORb1T INSENTION•



TAPLE 7E

ASTP (SA -210) LAUNCH VEHICLE OFERATIC'NAL FLIGHT TRAJFCTORY
LI.UNCH AlNDOW CLOSING

S-IVN/CSht SEPARATION COrIUITIONS

FL",' HT TIME: 	S-IVU/CSf4 SEPARATION
RADIUS:
LfIZUUE:

SPACE FIXED VELOCITY:
SPACE FIXED  FLIGHT PATH '%NGLE :
SFACE FIXED FLIGHT AZIMUTH:
EARTH FIXED FLIGHT AZIMUTH:
GEOLLNTRiC DECLINATION:
GEOLETIC LATITUDE:
LONGITUDE: (POSITIVE EAST)
It+CLINATION:
UESCENU I NG NODE ARGUMENT:
INERTIAL RANGE ANGLE.:
wLIGHT: (S-IVB/IU/LM/FIXED SLA)

4440.900 (SEC)
6535530. (M)

1b3134. (M)
7810.05 (M/S)

nO.061 (DEG)
46.132 (DEG) 
44.388 (DEG)

-31.929 (DEG)
-31.400 (DEG)

-153.954 (DEG)
51.790 (DEG)

154.498 (DEG)
76.777 (DEG)

36844. (LHS)

SPACE FIXED  t'OS I T ION ANU VELOCITY CO €,PONFNTS

XS 1259192. (	:I )
YS -830068. (M)

ZS -6359133. (	.A)

XS 7663.00 (M/S)
S 191.14 (M/S)
S 1500.91 (M/S)

VEHICLE ATTITUDE	Af)GLES

PITCH ATTITUDE AI.GLE 105.766 (DFG)
YAw ATTITUDE ANVLE

_	
-7.138 (DEG)

ROLL ATTITUDE ANGLE -178.03(1 (DFG)

OSCULATING CONIC PARAMETERS

* PFPIGEE ALTITUDL 152.27 (KN.)

* APOGEE ALTITUDE 166.90 (KM)
ECCENTHICIIY .0011
SEMI-MAJOR AXIS 6537.75 (Kv)
TRUE ANOMALY 287.744 (UFG)
PERIOD 87.68 (MIN)

* RLFERENCED TO EOUATORInL RADIUS (6378.165 KM)

-	 -	 252



T Ab_ LL	bi.
-	-	- - -	- --- ASTP	1SA-1101 LAUNCH VEHICLE OPER ATIONAL FLI(. H T TRAJECTORT

LAUNCH RINDON CLOSING

O
_	-- - 5-I6 	STAGE	1L1411T DATA

F #-MT MASS TNkOST --pkA^i- --- LUN-CarTU	N-rTL--- -7qNA*IZ- -- A.AiIi N 11-Cif- fr2Ttlr ANTiL11C
C TIME jTOTALI _- ACCELENATION PktSSuNE NY• uF ATTACK_.__

ISEC) ILB) (LB) (Lb) (fT/SEC2) LY /I FT21 !Ld-FT/FTI - K A 0 ) (utb)_

Pod	1) -17.20
-

13116419

-

0.

--

00 •000 00 00 900 •000
.0 0 1296407 • 163k471 • 161. 40.532 _ _^: -	- _ 0 •--- --	- •O!	-_	0000

---5 . 00 1264765• 1669891. 7560 M2.52^ 30 101• .Oti 6:168_..

l0 . 00 1232920• 1681229. 2919. 43.665 129 1941• •011 J.306

15 . 00 1200940• 1691Y326 6597. 45.219 30• 1120.4• .15 •JO3

20 . 00 _._1166875• 1703059 11569. 46.630 590 40J34• 011 -1.686

25 . 00 1136752• 1714630• 167580 40.125 990 110735. 026 -1.492
3Q:00 11045926 1727517. 22894. 4_9.71_4 1520_- _	254424•

-
.3S	-- --1 #231 

35.00 10724019 1741645. 29633- 51.414 21040 3j72B4. .'14 -0064
4 0 . 00 1040191• 1757193• 37676. 53.235 296'• 960416. •514 -•500
4 5.00 1007930, 1774C99. 46608. 55.121 3b0. 16hY93u• .b5 '•160
50.00 975651. 1791013. 60242. 57.112 471. 2705b5J- .71 •0Sl
SS • OO 943376• 18r,5703• 111127. 57•b14 55,40 41vpbs4- •91 •056

3) 57.73 9257639 X811301• 1501749 $79793 6010 5210727.
-----

1.00 •OSO_
65 . 00 -- -- 876758 • 18331519 165876• 61-061 6 SA . ST& Y 2a 1 0- 1•2b •036
70.00 846361 -0 __1847064. 1448030 614.723 723• 11714054. 1.47 0022

4) 73 . 21 825535• 1854455. 1318j8. 67.1146 732• 1397,J261- 1063 .-u48
8 0 . 00 761602• lb47b58• 104329• 7Y-5b5 6b1• 19LbY4060 L•00 -•175
tl5.00 7492520 18740800 b4b00• 76.662 587• 23J476p1• 1925 -.199

9 0 . 00 717109• 1879465. 65704. 81.376 48;,. 27202034. 2051 -•068
-	- - 00

9 5 . OD
-684983 • I8813bb.

- 992. ^e.pb -- --- 3bd^--^7y511e.--^Hp -TAI
100 . 30 652890• 1881407. 35765. 90.95J J02• 33905266. J.II '•132
105 . 00 620845. 1137x3690 25t,::19. 96.066 129 • J6640E;91• x644 '•178
110 . 00 588859• 1876519. 17066. 101.000 169. 3b939704• 3.71 -•759
115 . 00 556YJ4• 1873201• 	-- 8912• 107.106 	-- 122• 4060990c. 4.13 -10197

120 . 00 52'-,0046 Id6655 0• 2bY6. 1 14.02 5 66• 44406461. 4050 -l•eB6
-	 -- --1 - 25 . 00

- 4933179 -18625179 -663• 121.530 - 	M3-4v754 y: '1:9-0- -
4) 119.00 467987• 4857285. -22564 127.660 450 44242426• 5.25 -1•b9l

A) 133 . 07 441315• 1849461. -4064. 13 4.x35 3y• 44867651 • 6.71 -2.076

7) 136.07 423450• 1840230• -591350 14002b0 2d• 4515L9UY. 6.11 -10210

of 109047 410775. 645416. - 5764_ b1•005 20. 45SY649U. 6.41 - •319

9) 140.57 4095(j9• 35372. ' 5 136• 3.191 104• 4500904J• 6.44 '•056

In) 140.77 4092799 37844. -5132• 3.3	- -- 17• 45704280• 6•'15 -•O1
11 ) 1 4 0 .8 5 409246- 359010 -SG92• 3•.20 17• 45710200+ 6045 •007

1) GNIOANCE RLPERENCE kELEASE;
1)_F1R.,T MOTIL-:	 --- J _	 ---- --- -
3) MAC" UNE;
41 MAAIMUM OTNAmIC PkE5SUkE;
51 TILT ARREST;
6) LSAT I N I T I A TE TIME tA^oL TAO;
7) 1 E L u ;
bl OECu; I141T1ATL TIME bASE TItkLL:
9) INITIAEE ULoAGE bU^; -- --	 -	 -	 -i

101 SEPNkATION $16NAL;
113 S-Ie/S-lVb PHYS1LAL SEPARATIUi+. 	 }



--	- -- --^-- TABLE BE IC0099)
ASTP	ISA - 9 101	LAUNCH VEHICLE OPEk A T IONAL FLIGHT	TK.JtLTOr-.'Y

---- LAUNCH	N INOu% CLOSINv
5-ib 	STAG! FLIGHT	DATA

FLIGHT ••••- SPACE ilAEO ••••• ^^ SPACE F__U7 PUSITIpH AlO u VE L OL'1 Y	O^CO P4 ENfS ••L
IM! RADIUS VELOf^TV PAT" ANGLE a 1I a OA uT Dl

(SEC) (FT) (FT/S) WEGI (FT) (FT) (FT? f0/51 (FT/5) (FT/5)

-	1) •17.20 20910035. -13 . 10 .44 --- 9 	•	_
0 OOG Z.:9099520 35604• -46829. •.00 1064.87 014.15

--- 	21 000 2091OC350 1340 .44 _90.000 209OV939. 54115• -326,40 0 -1.40 1064.38 1314.79
5. 00 20910150• 1341.06 ^.^54 	-- 20^ICC4 6• 59436- -297"

_	45:9 - 7	-- 1033.99 -	b15:p2
10 . 00 2Cy10525• 1343.68 b5.593 20910410• 64755• -24670. 100.91 1064.42 615.12
1 5. 00 20911193• 1349.75 82i965 2091)066• 7007)• -20594• 161.50 1062094 bib•ei
20 . 00 209121890 1362.94 80.103 20912047. 750b6• -16505• 231.06 1063.15 b20.92
2 5. 00 ZO`1 3547• 13bS.3S 77.065 20910366. b07p1• -113!1• 406.51 1061.81 034.07
30.00 _2091532. 1418-so 73i916 2	9 15124 •^_ 86_013• •4149• 389. 	40 10 6 2 0 0 6 4 6•5	S2
35.00 ZC9174899 1466.74 70•75b

_-_
209172900 91s23^

_
L 7dli•^ 4713.:- jpe^.i9 --Z9p:p>i-- 	-

140000 204201450 1527.85 679688 209199220 96631• 773• 5/5.11 1pbl•52 '036134
145-CO ZOV233010 1oC6.31 64.61 iL923,520 •01938• 55990 616.10 IU61041 996•b5
500C'O 2097-,6991. 1702.14 6Z•222 2092014t 307245• 10767• 7b/. 	9 1061.17
55.00 20441139. Ibllo•14 op-079 2r,9309309  11255 C 6'	9.1	ob b913.2b0 106F,663

1166065
1166.65

_ 3) -- 57.73 20 9 3379 5 . _ 1 682.32 
----

59.170 20 933468. 115449• 1 9. 	7. 957. 	9• 106004d S122• 30
65 . 00 20441467. 2083.70 -57.4 209wp-9^y. -_ 12315	• 2	l6	•

_
1111•-^--7039.30 _17Wp3921-

70.00 2C947247. 2250.65 56.769 20946b22• 126449• 365b9. 1224.19 1059.02 1563.74
41 73.01 209513340 2371040 56.4460 2095007b• 131652• 41196. 1299056 105 6.6 1677.68

80000 ZOV60784. 2662.36 56.312 96
2096254.07b9

139032: 54093• 1664.71 1057.1!
4

85.00 20968480. 2908-892 0 56.5,4y 2G	0 • 144312 644130• 1590•gc 1054.75
1955.46
1195.66

900GO 20x76836. 3163.54 5o•9h7 20976165• 149576• 700979 1719.06 lObl•SO 1463.95
r 95.09 20905659. 3YBi.n] 57.508 20986099. -- iS y 8Z7^ 811444:-- 1^^.^-- j0^8^2 -- 27 i1^2^ 	-	-

100.00 20995574• 3820.29 58.200 20994706• 160060' 104763• 1989.06 1044.94 3089.13
105.00 21005997. 4103.95 56.965 21005p03• 165277• 96• 2125.71 1041 .9 444 8•
110.00 21017135*0 4579. 	43 59.86 0 2101 y98y• 170478.

13UJ
13tl}0b. 2265.70 1	38.40	3

3
b	•s53	41	

65

11 5 .00 21028991. $030.92 60.80,9 21027660• 175661• 15b51b• 2401.2b 103Yi6S 4!71.71
_^._ 	_ 12"- • ^. 111.41501• 5479.96_ ol•blL _21040_0109 Ib06Z6• 1810969 153•890 1041.4(1 4140•b4

12 5. 00 21054855. 5979.94 62.858 21053025• 155 _____2pbp63^ --- 1667: 	- -Ta -) p2T. T5 -- - 52b^ - 35
5) 12 9. 00 21065992. 6414003 63.721 21064901• 190077. 127950. ,476x. 20 1024.99 5694.10
o € 133.07 21077776. 6866.A1 64.576 21075375. 194135• 1520132. 1b7,4091 1020.68 o173.16
7) 136. 	7 21766788. 7252.40 65•:10 2.10841210 197194• 171156• Z 957.90 13.101	1h oS44•10
0) 139.47 210972()2• 7462.66 65.737 2109y101• .400752• 193626. '961.90 1016.19 6773.44

_	91 . 140i57 2 1100 56 30
-

7462.50 65.955 21097446. 2018.9' 301285• 2934.41 l0/biel 6705.72
10) 140.77 21101171+ 7ysq.5e-- - - b5^9^b -210^03s-• -02^• 3^'ss42: 2128.;1 --- 1013 .7 5 6786s2t-
11) 140. 8 5 2110141(l• 7459.82 66•ClZ 2109b2649 .4011530 403176• 2916.01 1plb.72 6/b6.yy

1 1 bUINAMCE R_F L RENCL	RLLEASE;
_	21 F 1 R51	MOT I O r i ;

4) MACH ONE: - - ---
41 MAAIMUM OYNAn1C PKESSURE:
5) TILT	ARREST:
6 ) LSA:	1NITIATL TIML	bmSE	TNU:
7) IECUi
61 _DECOi	INI T I AIE T I AE_oASt	THRELi
91 INITIATE uLIGE	BUk+wi^ -- 	- - --	- -

10) SEVAnATION 511-NAL;
11) S-!b / S-lVb P H Y SICAtL 	bLPARATIOt•.



TABLE bE ICNNT•0)
ASTP ISA- 2 1C1 LAUNCM VEHICLE OPERA T I ONAL FLIG HT TRA.IELTORY

LAUNCH AINVUW CLVSING
S•16 STAGE FL14HT DATA

FLIGhT
TINE__
I SEE I

	

-	LATiTM Fl E^ 	_

	

POSITION	VFLOSiTT	PATH A,N(mL__g
I F T I 	 (FT/S1	/OE61

_T7CEu Pori- TLII	"Y^LIIt1 T V VLCTOR c- ampuffE TS- -- -

X	 T	 z	 Ox	 yT	 UZ
IFTI - - - lfT) 	IFTI -- 	IFT/f €	IFT /51	(FT/S)

s`

1 € -17.20 295. 000 N/A 295. Q.
----- .00-_- 295. _000 -	M/A ZYS. -p•

5000 411. '47.87 0482 411• -19
1:000 786. 1Q3.2'4 •563 786. -30
1 5. 00 1454• 165.33 •595 14540 - 90
2C.00 2450• 234.32 _	1.39_9 2450• - 160
25.00 3dO9. 31p.67 3.420 30080 -220
30_.00 5_567•

- 
3_95.17 5.912 55639 -33•

35-CO --7766. 468A.67 8.695 - --	- 7751. -- --47•
40.00 104510 592.28 11.666 104079 - 64.
45000 13670• 100.. 85 14.734 13566. - b4.
50.00 17477. 033.34 17.639 17258. -1050
55.00 21926. V7n.19 21.056 215C99 -1. € 09

3 1 57973 241639. 10 9 6. 87 22.857 240679 - 145•
65.00 328611• 1065.00 2	•7 20 316415• -may•
70 . 00 39453. 039.02 31.061 37532• -230•

4) 73.,1 441149• 1564.44 - -- 339167 416239 -2570
d0•u0 55393. 1060.94 37.4b3 510830 -319.
95.00 64973. 2109.97 400500 58791. -376•

_90.00 _75796. Zjb6.45 43.316 67147. -4#479
95600 88004• 2691.18

_
YS.^p3• --533•

- 100.00 _101739. 3024.86 48.277 856879 -635•
10 5. 00 117151. 338A.32 -	50e_40 963019 -749.

_ 110.00 1343929 37b2.93 52.568 1074229 -877•
11 5. 00 153624• 4211.16 54.541 1192479 -1017•
120.00 -_--.__1.75016 4675.36 56.414 131771• -116b.
12 5. 00 198759. -__2 -0i - - ^y -1329.

5) 12 9. 00 219572. 561	.34 59.591 1560330 -1'467.
61 133.0 7 242522. 6079.45 600909 167703. -16129
7) 136.07 260677. 6440..13 o1-74b 1766069 -17439
b) 13 9. 4 7 167250. 0653.51 029555 Ib6076. -IbSo.

9 ) 140.57 2893%d. •6_51.77 629799 190185• -16919
101 l'40 .7 7 290637• 6649055 62•x-

- i
IF67830 -18990

111 140. 6 5 291146. 664A.67 .2.001 19101b• -1902•

1) GUIDANCE REFLkENCL RELEASE;
2) FIRST MOTION;
3) MACH ONE;	 -	-	 -
1 1 MAXIMUM UTNAilIL PRESSURE;
5) TILT ARREST;
.) LSA; INI;IATL TaML DASL T..U:
71 IECU;
6) OECD; 1NITIATL TIME nASL TnREL;-- -- -------- - -- - - -- 	- - - --- ----- - - --9) INITIATE ^LLA4E tlURN; 	 - - 	'-

IL ) SOAKATION SIGNAL;

11) 5-lb/S-;Vb F'MYSIC-L SLPARATIoN.

-00 000 -•ou -000
0• 000 -000 '•00-- as 47.87 ••31 `--

-0 6 103.24 - 004 -.17
-1 • 105.3! -1933 •21

V e 2314.26 -1.20 q.97
6 2 9 310.16 •1.66 17.71

202 0 393.1 7 - 2 .57 39.70
-- -477. - -- -ybs•g2 - -3.20 72•&V

9 50. 580931 -3.614 11b.44U
1685. 664600 -44.06 178.23
2756. 793.82 •14.55 253.56
4251. 9Ue.1= -5.j4 3146.67
5277. 96S•49 - 5•tl7 ypy.ba

-- ab^^---- 1120•g4- -- -TS-- -- 	gH3:Tj
12156• 1234.61 -8.01 740.76
14 7 18 • 131u•Ay - b.54 85y.8U
21 ,1 21 • 147b.11 -10911 11!0.51
27656. 1609.56 12.60 1366.94
35160. 17 37.26 •15.75 1616.08_
44069. 18	3.4 -1608T /	1 ir l -
54 S 3i. 2011.3,1 -21.67 2258*26
66'(1i • dl4j.3v -14.10 2615.93
bp753. 2294.63 -26.76 joo7.40
96b147. 2434.67 -,19.23 3435.76

1151 tl 0 • 2573.77 -31.16 JY03904
^JS4• 	

-_ 1'09.44 -33.50 4412.65
1 54 47 9. 2615.00 39.11 4852.8,
1 75166. 2923.47 -36.35 5330.26
1 9 1 7 2 8• sO119a5 -37.26 56vM.9i
211 5 1 5• 3020.44 -37.50 :,y1b.30
218066. 1992•!:5 -37•b0 ,v40.40
21 9 244 •  - d9d6.i3 X37*45 5940.17
[ 19714. 2904.29 -37.47 X9141.10



TABLE 8E lCuk1*0)
ASTI R 1SA - 2101	LAUNCH	VEHICLE	OeCRA T IONAL F,)G.,T 	TkAJE,TUhl

_ LAU14CH	+1NUUA	CO-USING
S-!b STAGE vLluml 	uATA

FL1^HT ALTITUDE MANGE RELpT7Vt vE^U^fT^ ^ECTuic AZI?+uTn L"u T06L SEpCthTHi('- TiE.€ NtTTG
TIME VELOCITY SPACE F I X ED EANTH Fl A tu (PUbs	LAST) O&CLINATIyM L„T1TUot
ISEC) (FT) INM) (FT/S) W EG) IOtGI (ut-a1 lytc.) lucU;

1 ) -17 . 20 295. 0000 •00 90-000 N/A_ -dp•bsl 241.4406 Zd.627

-	-2)  •00 295. •000 5.96 90.300 N/A -tlp96AI Poe 4.66 20.621
5 . 00 411. .000 48.21 6Y.98-E -- N/A	- __8^-641 26.r6e"	- - i8.z27 .. ---

17 • 00 786. •001 103.41 80.971 N/A - np•ec1 260#406 !0.027
IS-30 1454. .A32 165.55 69.93b N/A -eL.ocl 200406 jd.621
20 . 00 245C• 0004 234.44 89-772 21.191 -OL.641 26-460 20.017
25 . 00 3839• 0413 310.25 8Y.323 306607 -bG.o^l 2604#60 1o.02b

39. • 00	5564- •e06_ 394.39_ 800562 32.631 -d0.6tl 20.4 4 66 20.620
35 . 00 7752. 9082 487.50 87.-1 -34.279 _ - d 0•^10 26•#467- 16.62d ._

4 0 . 00 10408• 0161 590.84 166.029 35.184 -8.619 20.4460 1#0630
45-CO 13566• 92b3 775.11 d4.2.1b .160 /36 -0cob1d 20.476 10.631
5 0 . 00 1725'0. .•16" d31.Sd 82.125 3n.C71 -0.0010 20.47, o.o34
445 . 00 2151J• .7;,7 y69941 7V.713 j6.27-i -OL.e € 3 26.47b Zb.637

_	1 _57.73 2406 9 0  _ 	•87 7 _ 1046 . 72 7693 09 36.346 -d6obll 20.4470 141.639
65 . 00 3164d• 1.467 1267.32 74.389- - --	6_ 24 - --- ^Ilp•Sps	-- -- 1 b• 44 tl6 j^iZr7-- -
7 0 • 00 37530. 2•;12 1445.32 71.539 36.631 -00.5Ye 20.4493 200654

M) 73 . 21 416244• 2.433 1573.35 6Y•6b8 .16.692 -b0.yr4 2b.498 26.660
6 0 . 00 5109-4• 3.536 Id72.71 6b.829 36.776 -600*01 200513 10.076
85 -CC 5861J• 40561 2122.65 63.106 36.784 -d0-510 20-.527 [0.689
9 0 . 00 _	6717_7. 30703 2406.7d 60.666 30.776 -O0•bb6 216•S43 26.705
9 5 . 00 76220. 7.2x5 2.21 ---541.2544 -- -- ;0.606 -Sp.59	-- - 20..,63----28.723

°, 100.00 95950. 4.971 305b•21 50.173 30.613 -bp•D19 2*0500 20.74b
175 . 0; 96405. 1134966 3421.96 54.31b oo.o52 -bp•4Yl 26.614 20*774
I10 . 00 131b79. 130263 3817•d! 529651 36.b89 -bp-471 2b.A43 216.0pb
I15.0C 119472. 13.094 4156.04 51.166 360931 -dL.441 20.67b 4*.04U

131J 8 d . 18•. 1 417 4132.414 4 9 •#52 .160981 -4144.44#7 20.7141 4d.dbU
125 . 00 145'23.- 22.276 52148.90 41,•577- ^.p2^ -ap•3^_-.y-ZW.76 20:925

S ) 12 9. 00 156601. 25-294 5661.90 47.832 37.06b -bC,333 2o.s03 241.966
A.) 133 . 07 16843J. 2d•665 6153.00 47.355 3/•113 -006245 20-.4046 29•ull
71 136•37 1774o-. 31.356 6013.441 46.534 37.14* -06..164 20.1363 =V•y4o
A) 139.47 lb7V3Y• 34.573 o727.90 40.251 jl•170 -op-217 2b•926 1V•J8Y
9) 140 . 67 191315. 3114434 6126094 46.242 37.1bo - d0.215 2o•94, 29.103

10 1
--

1 4#0.77 191925. 35.817 672i1-cf 40.243	-- 17.- )87 +74#.112 14.943 19.106-
10) 1 4 0- d 5 192160. 35.904 6723.4) 40.243 37.187 -000111 2o.V44 2Y-107

11 GUIJANCt REttCRLRGE KELEA5E;
21 _FIMaT MO_TIJ,;
31 MAC H ONE;	

-

4) MAXIMUM DYNAMIC PRE.^pSJNEI
5) TILT ARkt$T;
n) LSA; IwITIAiL TIME dASL T,,j;
7) IECv;

_0 1 OE CD; 1NIT1„Tj T_IML bASL T11KCL;
v1 IN 1 T i -Oft - uLLA6i eUKN:

10) SEPARATION SIGNAL;
11) S-IO/S-TVs PHYSICAL SEPARATION.



*COO *GOO
•050 •024

-.033 -_ ^:ff01
' • 0 1 2 -•001

.140 -.897

.196 -•919

.156 -.931
•1tl1 -.929

• I t 4 -.929
•153 - •9^1
•097 - •Y35
• 011 '•9^5

• •021 -.935
ogz- - 0059-

- C OB S -•001
' • 0 7 8 -•001
- .Otlb .G03
- 0 000 .004

Cobb 0001
•- O b 5	-- T IID I
• 0150 -•G00

-•029 •001
-.0 0 0 .DOS
- • 106 •000
-•0 9 1 •007
-•I s 4 - :D07
-9160 .006
- 0 1 5 4 •uG5
-.170 •,,03
-.Otl7 -LOG
- 9 0 9 • .001

.001
- • 103 -Jul

TABLE BE (CUhT•UI
ASTP IS A - 2 101 LAU N CH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH *INDU* CLOSING
S-Ib STA6E FL14ht DATA

	

_FLIGHT	 VEHICLE ATTITUJE ANGLE--.- - -- ^Er^TZLF ATTTTv KATE	-- Vt WrCr-L ATT-ITuD"E--ERMOM - -

	

TIML	 PITCH	YAM	ROLL	PITCH	YAM	 KULL	 P1TC.t	TA•	 MULL

	

( S EC)	 (DEU)	IOEG)	(DEG)	(UEG/SI	(OLh/S)	(UE4/5)	(UEGI	W LG>	IpEG)

•t• f .C7

N
y

1) -17.20	 0000	.000	-52.600 	-.002	.003	.pp2	- .000
2) 000	_ -0038 	•050 _ -529566 	•9002_	_•003	•002	'•Oltl

	

5. 00	 -.019	-0013	-52.601	-0001	- •001 __ !003- 	=.ppi--- -

	

10 . 07	 -•013	-.019	-529601	 •002	-•000	9000	 •007

4 b 1-1•00 -0002 -0005 -48.497
-

1•201 •006 1.OJl •130
27 . 00 -1.997 0027 q3.*29 -0329 •000 1.083 •166

^-+ 2.00 -3.852 .p30 -38.531 -.406 -•001 1.000 •244

_----	30@00- -- -.014 -33•_52_9 -	'4 •001  1 9 0_00__ •tty
35.00 -8.616

-	_ __-
-.003 2

_
10000	_ _.	• 371	_

40.00 -11.375 -.005 -23.529 -•570 -•003 1.000 •457
4:a. -_0 - 14.303 - •022 - ld•531 - •599 - .004 0999 .524
59#0 ,1 -17.439 -.^-47 -13.534 -•686 -•007 1.000 •001
5 3. 00 -20.d98 -.077 -8.5035 -•699 -•005 1.000 •^9b

3) 5 7 .73 -22@018 -.079 -50802 -•703 •005 1.000 •b97
65.00 -27.964 -.082 .059---- - • 712 ^Op3----- -	-•022 -----	.603--- -
70.30 -31.493 -.GUS -•000 -.696 -•003 -•OGC •5vo

4) 74 • Zl -33.722 -.078 -•001 -0689 •003 -•000 .509
80.00 -30.272 -0085 •0011 -0632 .014 •001 •537
83000 -41.288 -.000 9004 ••591 •004 -00Cl 0608
90.00 -44.104 .058 0001 •0510 •006 -9002 0510
950 00 -4 e ^b2 .065 -• 002 •• -, 0̂  -^ -	0000 •46tl

100.00 -49.216 .025 -0000 -•504 -•009 0001 .444
10 .3• 33 -51.572 -.;.29 •001 -0512 -•020 00x1 .:Da1
113.00 -540106 -.Cetl 0005 -•504 -•006 •001 •526
11	0 00 -560601 -.108 •007 -•494 •001 •000 •bo4
12 70 03 -590057 -.397 •J07 -0469 •G01 -•Ou0 •51^

-- 125.00 -61.310 ---.Iy1f 	- .007 -947T .OTZ- -•000
51 124 COO -63.529 -.160 •007 -•484 •003 -1000 •470
6) 133.07 - 6~.055 -.154 •005 •030 -•005 -'002 - •0S0
71 136.07 -04.049 -.17C •J.;3 •001 -•001 -•OG1 -•65J
o) 13 1 .47 -640015 -.387 0001 •010 •005 -1001 -•016
91 140.57 -64.008 -.096_ •001 0004 -0022 0000 -•00'1

10 1 140.77 -414---jiff-40073 -• 100 -	•GO/- - -- - ^ 6^-- - -^0^ --e-06-0-
_

•JOB
11 ) 1436d5 -64.007 -0103 0001 •004 -•019 •OCO -•000

1) GUIDANCE RLFEKENCE RELEASE;
2) f I-IST in if luN;_	
31 MALe1 ONE2 ---	- -	- -- -
4) MAA IMUM D Y NAMIC PRtSSURE;
5) TI-T ARREST; 	 ` -
6) LSA; INITIATE TIM E BASE TAoI
7) IECOI
61_ Ot-J; INI T IATL TIML tlASE THNEEi
9) TNi^IA-  T^^^LA^E d^KNi '  -	- ----

I01 SEPARATIJN SliMAL;
11) 5-+8/5-IV8 PHTSiCAL StPAKATION.



-- -- -___ _. TABLE 9E
ASTP	( SA-210) LAUwCH VEHICLE OPERATIONAL FLIGHT T kAJE O uKT

- LAUNCH & INUVO CLOSING
S-IVb 	STAGL FLibHI 	DATA

FLIGHT MA5S THRUST OkAb - t N Lk	AL -f+1TCh	,	- p CiGh ANi L L	-	--LONGITUDINAL UTNARiC
TIME {_TOTAL- _ ACCELLMATION PRtSSURE kAl.bE 	ANGLL COMMANY Of AITACK
(SEC) (Lb) ILS1 (LB) IFT/521 (Lb/FT1I (DE48) (ULbl IOE#AI

l) 140.85 307ea2 0 --9109• 8146. .863 170 1.053 -6309914 0007	 -
_._.	---4) 1'1-9.17 3.977Y1.lo	--- - 94649- 139•

---	•872 1 t• 1.076 -03.999 .3147
3) 145.57 307319• 145333. 5140. 1 7.252 ----

10•
--	- --- -- -1.137 -63.999 -----^^y.d^ -_- --^

4) 14b.57 305b97. 21OJ49. 3956 22.0540 7. 1.191 -o3.999 2.21,151 15t•77 30375 d. 230311• 261• 24.36V 4. 10163 - 3.909 4.904
160 . 30 299604. 2323#b. - -a3• 24.965

1' lobo! -63. 14.1474
61 16	.35 29bo72• 2.12128• 710 25.103 1 • 1 • 5 01 -63.9

v
99
gy

5.605
-	-	 11Il000^9^130• _-- 2358.26 y14•----^^-4-y^ - ---1^ si9^l.- -63.999 6 MIS7) 171.47 293323. 232786. 37. 25.531 00 1.610 -ei.9g9 ---6•eY3

8) 175.00 282236• 232977. 25. 26.556 0• 1.669 -e3 .9vv 7•e:e183.;'± 279-1900 213190• 19• 26.643 Q. 1.7dV -5b1 ll•007
190. 00 27,4:+07• 233371• l0• 27.363 0 991•	! -55.

9 
7
7 

1
164

18.907
200 ,1 0? 2695	y• 1 1.32692• 4• 27.8bl 00 '1.101 -56.874 19•&49

- - -- 	-- --3.1-2.00 _--2630350 -- --23 2 514 1 . _	2•
--

28. 944 - - 4! 2!1116 -57.7914 19.4414220.00 25755149 233226• 1• 29.135 00 I.s3y
_

230 . 30 252060• 232800• _ 0• 29.715 0 • 2 . % S - 60.2514 20.749
9

140.00 2465800 232729• 0. 3 0.36) G• $.100 -01.251 10.700
250. J7 241103• 232653• 0• 31.046 0• !•3141 -6[•321 4O• +54
260.00 235627. 233272• 09 31.852 0. 3. 041 - 63.436 41.0940D - 270.00 230135•--	- ---- ---

233470.
----

0•-- --- 32.6140
-"-

0 3.	4^ -04.760 20.966
280.00 224644 • 231929. 0• -	-33.360

_ -__._ __ _ __-
 

4-0 -

290.00 219163. 232925. 0• 34.IY4 09 4.376 -66.9)4
1

oodil

1	0	13C0 . 00 213684• 132921. J• 35.071 as 4.054 -oo. 031 41.07[310.00 20820S. 232915• 00 35.991 00 4.9140 -690146 20 •943
32 ,5900 232727• 2349070 0• 36.964 00 5.135 -7:1.431 20.743
33,_1 -.^3 _	1972490 _ 232b91. 09 37.988 p• 6.649 -71.487 20•b093 , 40.00 191772. 232878. 0• 390	--- - - 00 6.^s2 -72.6)4

_
20:[[3

350.03 186296. 232662• 00 '40:210  0• 6.174 - 73.79.E 19.046
360. C0 IdOb21• 232b4b. 00 y1.43i 0. 6.500 •74.9)7 190b l o10
37 3 . 00 175347. 231814. as 41.719 0. 6'6-16 - 76.09[ 19.169
3d0•00 169o73. 23479.. 00 144.	9 0 00 7•"101 -77•"156 14.42_ -

	---
390.00  1643990 232766. O. 45.

0
554 0• 7.56b -78.4=4 18.3145

~00 . 00 1589 ^.2 212742• 0•
-

97.1!7
_^-----

p•
-

7.1441
_

-^^^6p^1 17.03514lu•LO 153435• 233621. 11-10 146.9db 0. 3.3,50 -10.879 17•&04
410 . 00 147945• 23306[• 00 5;.•6b4 0. 6.741 -b2.0e0 16.596
433*00 142465• 233346• 0• 52.630 0• 9.1411 -630197 16.018	 -"

11 VMYS[LML	5LeAdAT! 4j N: -_ ----	----_
21 J • -1 044INE START	COMMAND;
3) 906 J-2 T HRUST LEV46L1 j
41 TE4MINATE ULLAGL 6490;
61 JE I TISu i• ULLA4E ROCKETS; -

-	-	61 Ur4A.41C P R L55URc	6	I	PSF;
71 Lt3 .€ETTlSuNi-
o) Ic,n 	INITIATION;



.	•

	

GMT	MASS
TIME

	

( S ECI	(Lis I

TABLE 9E (CONT•01
ASTP ( SA•Z 10) LAU%tk YEkrUT- DPEA ATIOhAL FLiGr,T TRA3ELTURr

LAUNCH dINOUw L6USIh6
5-IVb STAUt FLI%MT DATA

THRUST -^R^v -^prytlTV6l 1'rAt -^DTI 7 A xIt	1,.ENTT-At- - rl?^€^AT^T 
_ __ i 11TFf"A^6LF-- ---_

ITUTALI	 ACCELi_RA1IUN	PkLSSuRE	HAN(.E ANULL	LUMMANO	uF ATTACR
(LO)	(Lb)	(FT/52) 	(Lb/FT2) 	(DLWI	(Ot(.1 	 (OE60

4,41 0 . 00 136085• 233331• 0• 54.732
- 4164.E /315p7. 23246119 00 56.95b

4, 60 . 00 126029• 232790• 0• + 59.428	--9) 46110 00 121263• 197590• 00 52.425
470.00 120763• 197448. 0• 52.604
480.00 116144• 196665. 00 54.479
49 0 . 00 111562. 196553. Of 56.6b5

_ 5 00 . 00_ 106 9_80 • 19o5 73. 00 59.ild
5 10 . 00

_
102399.^--j9e570.

520.00 97617. 1965610 00 649652
5309 #30 113235• 1905509 0. 67.826
540.!)0 086540 1905220 as 71.321
^iSO.00 b4073. 196473. 00 76.Idd

_-_	-- 560_* 00  7941 91 • 1964 0 9• 0! 79.961
5 70 . 00 744,11• 196300• - 0 • -- -- 	84.312
580.00 70333• 19a162. 0• 89.734

101 58J.01 68588• 196086. 0• 91.982
111 584.01 68552• 137263. 0• 64.422
12) $84961 68470• 5556. 00 2.611
131 593.21 664569 0. 1• - 0000

0• 9.566 -b4•38i
0 • /0.006 -65.572
0 • (p.^ir - - --tl6.IF
0 • 10.6467 -67.050
0 • 100y3a -b70920
00 11.420 -090D00
Of 11.920 •90.273
06 12.436 -910466

-Q•	-
^2.^=5	-X11-2839

0 • 13.51 -941.0bo
0• 14.U7° - 96.22/
CO 14. °btl -96.399
09 15.[yY -97.606
0. j5.dtl0 •9tl.810

0 • 17.100 -100.170
C. 17.447 -100.170
0. 17.461 -100.170
V. 17.501 -1C0.170
00 € d.13^ •/00.1941

15.461

13•oY5
13.037
13.091
12.4,42
11.605-' -10i9Tj	---

Ip•IY5
4,. 600
9.045
6.148
7.604

- - 	̀:370	_.--

7•021
7.195
/•Lu4
7•[42
7.4,77

9) CMk S H I F T TO 4.o;1:
10) GUIOANCE CUTOFF S1uNAL(
11) INITIATE TIME OASE FOUR;
121 BEa1N L O X ,.P4,
!^! bRuTT'- 115-EKT h13 : --	-	 -	 - i

s

1



TABLL 9E 1CO0 %)
ASTP lSA-2162 LAUNCH VENICLE OPE R A T IONAL FLIGHT TR+..otLTC

LAUNCH MiNUUM L6GS1NG
S-1Vb STAGE FLI%nT UATA

FLIGN T -	••••- --iPACE FtxEU
-

FIA-ED PpSTTIpa --
ANU v- C ;C1T-1 - rEL^ &-R -L^t70OnE..Ti'^-06+	-

_ TIME NADIUS VELOCllY PATH ANGLL A r Z ba DY 1.2
ISEC) (FT) (FT/S) (UEG$ (FT) IFT) (Fl) (FT /4y IFT/5) IFT/51

i) 140 •tl5 21101420. 7459.82 66.012 2109b1739 1021530 3^31970 2910.01 lGls.72 67bt•44
_- 21 142.17 211 OstQLI- 7444.00 060260

-
2110 2111 • 20	94•_39 311147• 1684.74 1 p IS • 3 2 r7wc.79

3) 145.57 21185410• 7#416.82 b6.^61- 7-	•21111	3 - 2069y5^ -
_20247•

--
2785•>> 1013^7^- -	 64rp0.97

41 14b.57 21124035. 7441.'.6 6795441 21115996• 1099b2• 3bS716• 1717.60 1011.03 6061986
5) 15207 21135814. 74bV.43 68.329 21131125• 114i22• 3846010 16,490,4 1006975 6V39.63

160 . 00 21155346. 7583.52 090651 2!/49106• 121506' 435436• 1481.13 1U05.39 709 .28
61 165.35 21169209• 7658.e2 70.602 211616929 216bbF• 4737230 2171.10 1002.77 7111.99

-_ 170.00 21 1bp844. 7725. 51 71.407 21 1734989 231635• 507460. 12 77. 8 4 1 000.47 713096
^j271.'17 21184441• T^•6G 1• 2IIT4620• -^33p03^ -----51^csy1^

_ _
2 99TH - 7^6^^T---

-	_8) 175.00 21192948. 7804.41 72.240 211846369 1365310 544319• 1176•s1 997.88 1y27.y6
ISO.G0 21104641. 7bb7.32 73.099 21195i8J. 141514• 581755• ZL64024 99,408% 75414.18
190.00 21126464. bp52.76 74.365 21216465• 151432, 65`100• 1919.01 96V.13 7757.98
200 . 00 21.148057• 8226037 75.503 2123	667. 201301• 7369360 1761.01 9bsol% 7V77.11
210 . 00 2 1 267 942• 8 416. 78	__ 769749

-
212504830 17ll40• 817017• 1601.13 963911 61Q1.14

220.00 e2118 64 2• 8e12.58 77:H5^-12657-0:[60°770 -- 90 1060-0 i4yy^^ 9dJiS7-- "j?ri>'--
230 . 00 21304182. 6122.77 78.915 21279342• 2906180 9865279 1282.79 986931 0673.12
240.00 21320574. 90441.n5 79.923 21291359. 300704• 1074464• 1120.42 991031 0919.46
250.00 21335b39. 9276.57 bp.876 21301746. JIC6510 1164939. V5/•0V V10.49 9171.68
260.00 21356002. V520-6G bl.776 213101497. 320681• 12579bo• 79,.27 1007.0% 9%33090
270.00 213630869 9777.34 62.62* 213175Vp• 3306150 13536460 615.71 101V•41 9703.94
280•:10 21^C • 10046.4p 8304420 2132 00 3: 3Vfp7b:- 1 -0Z ^,- 4451-;1----TO--J-3: r7T-_
2 9 0 . 00 21386091. 10326.76 84.1b1 11326769• 451466• 155332b• 284.65 104V.1b 10269.34
300 . 00 21JV6C61. 10419.14 8%0863 21320691• 362Go7• 16574919 111.07 1067.50 10564.76
310000 21405045• 10923.96 65.537 21328923• ;726%%. 1764655• -65•x1 10Y6922 10869•44
32C • 00 21413072• 11241•w1 66.11#6 2132737b. 3836400 1874913• -244055 1111.42 € 1183.86
330 . 0_0_ _ 2142C168• 11572.36 b6.7ll 21324022• 195 d0 0 9661	366• -427. 	9l 47.l/	21 8.//5p 	42
340.00 21426364. 11	16.60 -579232 21318 2H23 -

_
4pT542 • --

_
2106+-i l-T•	

_
- --1 -1-3 0 3F- l l sbe&9 -ITt^fJiL^-

350.00 21431689. 122749RO 879712 21311743• %ib403• 2225275• '603.49 1197.02 14189.04
360 6 GO 21436177• 12641.49 68.152 213027409 4305430 23 4 69330 -997.95 1231.33 125y7.7V
370.00 214394629 13035.15 bd.551 212917709 443040• 1476172• -1196.841 lZ6b.72 /1917.981
380.30 214427899 (3430.42 80.911 11276788. 455918• 2607356• -1400966  Y.130	34 11300 .9S

--

390.00 21444984. 8	8•'513 5	n b9.	y23 112 637%3. y6q	P.23 ^74[3^7• -16p9•S6 13s3•44 1j697•SS
-00 :x-

_	_
1T-,4 l:T̂ .

_
14294.Ab

__
-89.320 212465769	- 463 00 8i 186135,5-• "1924.41 1401•1S 11106658

4 119CO 2144739 is 14751.40 bV.77C 21227236. 4V7175• jG2yS67. -1045.47 145,•90 14436.53
4 2C • OC 214477Co. 15!27.49 dv.9bb 21205645. 512060• 41721439 1227'!•10 lSGb•71 I4V80i9S
43C900 214 14 7483. 15723.10	_ .90171 21181731• 5	42746 • 4J 32243 • - S 	V.993 0 1576.90 16441.V6

11 5-16/S-Ivb P nT1-1CAL b  VAli ATrIuN:
2) J - 2 LNQINE START COMMAND;
31 909 4-2 THRU5T LEVEL;
41 TE R M1NAIE ULLA6E bURI+;
S1 JETTISON VLLAGE RUCKLTS;
61 OYNAnIC  P R ESSURE . I PSF;

71 LES JETTISON;
8) IGM INITIATION;

.ed^.uJfuWrwwi3 Y^^wlklMifrKW^:uMNeMi^JklYYflWiih^.:YNi:N4*1tli^+ll:M4.	 ..

r

l.-

I



TABLE	9E	ICUhT'01
ASTP ISA-210) 	LAUNCH	VEMILLE	OPEkAT10NAL FLJGMT TKAjLj.TOkT

LAUNCH wlNCuw LLOSING
S-lVb	STAGE	FLI4.MT	WATA

FLI6NT ----- SPACE FIAE y --^ 	-- 	-- --	_ -- SPACE FTXEO PUS TT I ON ENV >iE ZuC T1̂ V tC*Ok LOMPpNtNT3 --^ --
TiML kADIUS VELUC1Tr PATH AMBLE A T L p>1 yT YZ
(SEC) (Ft) (FT /S) (DEG) (FTj (FT) (FI) (FT /S1 (FT/5) (FT/S)

4 40 . 00 21446792. (6140.36 904319 211554220 5434740 3481046. •2753.45 1633.96 15V11-65

- -	1450.00 _ 21445699• -
-
167o0.5b 90.434 _	211_'26634•- - 1460158• 3644743•

--
-300bi74 1703.80 16421002

460.00 21444274. 37345.63 0'51 210'V5 ^f' a9p^ 40 •
.__ -3N '41 4

-1779.16 !flMl.19--
8 9)	46 9 .00

470 • 00
2144177u.
21442589.

17666.36
179;7.66

9L.573
90-Seb

210b477e•
21061250.

59903.
5967s 7•

3964196•
,19616399

•^Sls•35
- 3540.43

1650.35
1657934

171119.72
17465.91

ĵ 460.00 21440584• 16440.98 140.675 1IC24427. 6146920 4156637' -3babeiv 1930-S4 17V36.17
c; 490.00

$00-00
21438267•
21435713•

18995.84
19$54.95

90.7314
90.775

20984699•
209419570

64*4b2•
651473•

43404430
4S2 / I Y L •

-4121.7'1
-44ZY•Y^

1004910
A090661

10413092
10131.74

510.00
520•00

21433007•
214302240

20150039
10770.52

90.7by
909771

22996094.
20846VJ60

^621i.
698471•

_
47j^1v2*
,9104V1.

-	-ti7 y 6• y7- -

-SOb.1•!3
^j7Y.jj---

117!•#1
T9161 • L i  -
"000'20

5 30 0 0C 21427455. 21429.45 9C•719 2L794365• 711720• S11V5G4• -5433.16 .376.03 40-.91064
5 40 . 30 114248140 22117.96 VC9657 1,;73dZ12- 746024- 53244401 -5794.34 44be•2a 1119V-12
550 . 00 21422426• 2264r•4b 90.556 23678340. 771474• 55431493- -6101009 !605'42 21e36i140
560 . 00 21420424_. 1360V.94 90.429 10614533• 798156• L7614240- -650j•1r7 173j•o& 1Za0Y-0
570.00 21418903* 24423. t 6 vG -29T--205 4143;^.---i26 17 5 - 3816• -^^0l^:YT ^iTSTp --3T	iT -
580.00 21418011• 2528S.A2 90-103 20474110• 055653- 62297a6. -7466.#4 jplt•93 1396#.33

10)	583.41 21417915. 1S628.6n 90.009 2p44530b. 067294• a3217d0- -7634.87 3094.36 24269-01
111	584001 21417914• 25646.07 140-004 2014437799 b67910• e3265b5• -7641975 j0b6-a, &4164.01

N 121	584 . 61 21417914• 256SC . n2 90.003 20439165 • b69762 0 6341146- - 766o•Ol .10bb - 34 14:02.13
•^' 131	693•bl 21417906. 2Soyl.11 YO.00I 2036741Y9 4960969 .564174• - 7935.00 3074.1• 44100944

91 EMR SHIFT TO 4.d;1l
10 1 GUIDANCE CUTOFF SIGNAL;
11) INITIATE TIME BASt. FyUR;
111 BEGI 1 1 LOA_14P_V

---- 13) ORBI T INSERTION.	
-_^_-



_	--	-- - ------TA8LE-9 (CUNI
ASTP 1SA - 2 101 LAtINCN VEHICLE OPERA T IONAL fLIG MT TRAJECTONY

LAUNCH NINUUO _CAUSING
S-IY16 STAGE )Lll•HT VATA

FLIGHT - - ^ - • EA R TH F L E D ----- - - 	-- -- LWK Th F IA4 P ) ,S11 - 10N	ANU YELp t1T^ vLc7 - 01	COHP^N Eh15
TIME F0SITIGN	_ VELOCI TY PATH ANGLE	A T Z UA u OZ
iSEC) IFT) IFT/S) 10E41 (FT) (FT) (FT) (FT/S) IFT/S) iFT%S)

11 I g0 •b 5 291166. 6646.7- 620b6l -!91028• -19G2• 219732• 2984.29 -37.,47 X941.16
21 14 2 . 1 7 299660. 6630.80 63 .154 19 4944• -19510 227581• 2943.7!, -37.35 2941.42
3! 145.57 322464. 6600.66 e3: 2047 " -- =20 1-6 - -- 2 47 1TV- : -- 2_5~8: 2 7- 5955.31
4) 148.57 j40706. 6619.38 *4.568 213218. -11919 k65732• 276(i.5b - .,b•bb 6()06092
5) 152.17 367785. 6662094 65.475 2247179 -1357• 291140• 169y.60 -3901b *093.24

160.00 4146860 0749.37 67.0,01 243691• -16390 335765• 1551.00 -3d.09 6248.18
6) 165 • J5 450149• 661b.69 *8.098 257067. -2847• 695	7•:f	j 2446484 -28.62 6364644

1 70.00 48 1065. ,882.02 69 •L2 7 268229• - 3 025 0 399334• 2356.00 - 3b•s9 6466.07
7T 171.47 490887• 6902.76 6T•316 -- 171667•

'30dZo
yp46 .u -"--7.48-232 -	13TT - '

--. ^5t 32•
b ) 175.00 514640. 6956.82 69.998 2 79767• -3216 9431	41 • 2260.44 -37.92 0579.24

1H ^.GC 54857b. 7036.11 70.924 29Gb34• -Jy05• ..65110• 1161.99 -j7•b8 *691.67
190000 o1759b. 7,96.07 72.447 311712• -3784• y3jl5u• 101.•S6 -j7.47 6900081
200 . 00 688213. 7466.b6 73.854 331069• -4147• 603125. ibb.•67 -34•,40 7117.41
2109G0- ___74x5190  7548.b7 75.197 3489639 -4474•

-- - 	-
675717• 1712.15 •29085 73b2.09

220-GO 8346C9.C 7742.60 76.469 365333. -	---4735• --	----- --750382. ---	-_	_-1561.88 -- 2̂1i83 --- _ ._7L^3•^1
230-CO ~10596• 7949.00 77.678 380198. -4901• M27y11• 1410072 -10068 7822.81
24C.CO 988588. 816,.74 78.b28 393542. -4944• 906b6o• 1257.90 2.67 8069028
250.00 1068693• 8395.98 79.910 405356. - 48350 988821• 1104.53 19.37 0322.99
26C.00 1151023• 8636..5 80.92b 415630. -4548. 1073J52• 950.09 j0.6.1 6264.4b

_27Q •00 1135699. b89e.67 61 0885 424356• -4053• 11605 42 • 794001 60.17 obbbo lO
280.00 1322846. 9157.19 82.786 4315120 -33239 	-- 125046 q , 636.34 - 8^s.75 -- X134--&S
290.00 1412584. 9435.00 83.629 437077• -13290 134326	•l 476. 51 113.03 9422.20
300-CO 15050319 972405 840411 4410390 -10410 1438951. 315.2v2 /44.51 97itl•76
310.00 16OC315• 10027.47 85.137 443377• 572• 1c376609 151092 178951 10014.73
320.00 1698564• 10342.66 d5.a11 444070• 25400 16394b6• -13.94 415.72 10j4006p
3 30 . 00 1 79991 3• 10671.42 86.433 443091• 46~70 174451b• -181.48 156.j0 1066607tl
340.00 1904496• 11013.52 !8 p5050 - ---4y !Z• -.-

7277	-- Zes^b•	_^3^,^^ -.^0̂_ 7̂^.	-T.1003•y3
350.00 1012456. IIA69062 97.530 436003• 10917• 1964627. -52606y 348.14 11351.18
36C•00 2123937. 11740.22 b8.009 429b28. 14b53• 2079,4300 -707900 399.76 1171291U
370.00 2239C91. 12125.81 88.442 421052• 1169250 2 1 9 a v I I o -86V604 It b5. j7 11084.60
360.00 1jbSC74• 12527.01 bb0b32 412035• 2377w. 2321674• -;L7:,•12 515.17 114/f•1S
39000 0 24810470 12944.55 690160 400336• 29243. 2448361. -1262.61 579.44 11868.4~
400 . 00 26081 64.	--j-3 Y7-9-3379. jC -- - s' ^ y bb-- 3867(,6. • 55376, 2~79113• 46-;.te 6,46.27 13283.41
4 10.00 2739obb. 13633.77 b+•7S5 371097• 422189 27140100 -1661.91 X11.40 13714056
420 . 0C 2875701• 14307.66 690967 3634479 498466 2853462• - 1869.2d 801083 14161.35

-_ 430 . 00 3016475. 1460t•ll 9C•161 133692• 5b2b40 2993974. b1.0'- LO	J bb6.78 IY6Z0•9tl

I 1 5-Ib / 5-iv6 PnTSICAL SEPARATION. ---
2 ) 4 - 2	LN61NE START	COMHAI001
3) 908 4-2 T MRUST LEVEL;
4 ) TERM&NATL ULLAC.E	bURN;
5 ) JETTISO N ULL A GE RuCKETS;
61 OTNAf. IC 	PR ESy URE n	I	P5F;
7! LES JETTISON;
8) I[.M	114IT1A7'lUr4;



- TAbLL	9E	(CUhT•pl
ASTP	( SA-210) 	LA-INCM ' i LHICLE	OPERA T IONAL FLIGHT	TRAJELTORY

LAUNCH "1NUU& CLOSING
5 • IVo STAGE	FLIIml DATA

O VlT -6HT-_	- _ ^" EAkTH FTt-D E-AhTF FrXEJ- -P bSTT Ti A- wWL-o YEIVTTT ^ECTVjk- ZVR"MEwy 
T1Mt POSITION VELOCITY PATh ANULE A T Z uX uT O1

€^+ (SEC) (FT) IFT/51 (DEG) (FT) (FT) (FT) (F1/S) (FT/5) (FT/51

op 440•C0 3162199• 15316.2C 9G•336 jI177C9 676310 31Y6U606 •130t•dy 977.60 1511p.98
-- 	 - -- 4 5 0 . 00- 3313097• 15854.14	_-- 90.460-_ - 287610: 77861• 3299071• •253o• 5b 10 75.18 15613.91

j o rd 960.00 3469408. 1641A.95 9	•4970 26!133 • - I[ --69 - 	i J438Y 9• - --/ • -766:[	40 ilk 	43 --Y:- ----	--16139.15
G'	9)^ 46 9 .00 3614923. 169 5.653 9	•60	OS 235251• 1O01tl8' 3605466• -29tl7.0tl 1277.83 16621009 

470 . 00 303	368.1 169bF•7_ 3 9	.0	6 16 232251• 1..1471 3h22y1.,• •301[•59 1!67.80 16667.7,
480.00 3796608. 17508.01 90.711 2008389 114862• 3791555• •3Z710So 1391.49 17143.24

Ly "90.00 39710510
'1148926•

laoso•bl 90.778 166788• 1293200 3965439. •3539.99 15 01	l2 7	[1	636.5
fq

-- 	---+	-
500.00 1 8 617 .8 5 90.814 13000 7• 999 6.1	0 14935s• •3810.09 1617033 14150.23
S l0 . 00

_
3 2481.

_
19211-21 ^p:er- -9a38^:- - ^6j69^` -q-328519• T7-Woi9-7-.- labase49

520.00 4521985. 19633.22 90•b07 478079 179753• 46181ybe • 4411 .04 1472.7b 19245.56
'.,37 . 00 4717727• 20986.96 90.762 21250 1991790 4713520• •4727.41 20140!0 19831.02
5 40 . 00 4920023• 21177.25 909686 •46787, [100690 4y	b 7o.l4 •CGS/•56 2165.4 [G444.94
550 . 00 51292Z1• 2ld95.48 9095b1 •9907b. [4[5279 51224270 •b4po•39 2327900 [I090.20

__- $60.0_0 -- $345703. 22059.61 90.446 •154915• 166665• 5336800• •476%. 10 5	.tl^ of	2 77^1	0	1s
570000 - 56	85	9	4 23979.40 9 p•^Q 9-

__
=2iq 573 7 :- 2 9 2&-17 _9 ---S--S5b0S-3:	- cif i•7l ---Z2g86#*z

580.00 58022340 2433q.66 90.107 -278171• 3205250 57866Y[• •6564.21 1492.30 23244.96
N	 101 583,01 5893106• 24677.b3 90.009 •303502• 3317079 547593	•0 -07	9.	4!	8 2	72	1 3 23553.31chw	 11) 584.01 58979	7.0 24689.97 9 0 004 •30 4,47. .332301 5 4 8p641• -6721.84 2976015 43568040

12) 584001 5912318. 24693.89 90.003 •308489• 334obb• 5"94783. - 0744 .79 4978.12 [3567.49
131 $93.81 61332510 24694.66 90.001 •3720969 361567• 6111267• -6998.6[ 2995.54 13492.84

9 1 EMR :,MIFT TO 4.8;1;
19) GUIDANCE CUTOFF SIGNALi
11) INITIATE 11ML BASL f'JUR;

12^ B^G1N LOX N P
V : --- - - -13) ORBIT INSERTION•

1
1



---	 --To%bLt 9L (CLi.T#U)
AST€ ISA- 1101 LAU14CH VEHICLE OeL k ATIOkAL FLIG H T TkAdELTUX(

LAUt.C H k lNOuA LLUSING
S-IVb STAGE FLIGHT DATA

	

_FL1^MT -- AL^TupE ---- R- NGt	REL^T1^ --- V-ELa-cM--VECT'M A ZU"U'K	LONsITuUL	61cOcLNTRIC- GE ijfnL
TIME	 VELOCITY	SPACE F IA EU	LAkTh Fi A tu	IPUS* L A ST)	OLCLI"ATIUN	LA TO UUc
(SECI	(FT)	- IkisI 	(FT/Sl 	(UEG)	 IDEG)	 Illtoml 	 (GEC)	(Ut6)

---- 	
11 140085 192175• ---- 35.907 6723•'40 46.243 37.187 '00.211 10.944 29.107

-	2) 142-_17 196174• 37.-Bl _6707.81 416.252 37.I9^ 'bp•I97 10.901 29.124
31 1 416 . 57 206231• 1409,#61 6a66•447 46.253 3f92141 ` 0 	̂ --- z9•00Y - 2VOI68
4) 190 . 57 214694. 43.370 6678.47 146.195 37.220 -dp•la6 2y.n43 290200
5 ) 152.77 226727. 141.48b 6709.74 46.111 37.251 •op6076 29.97 19• .661

- 160.00 146362. 58.110 6,93.5b 45.971 )7.,o7 -7v.Yti5 29.193 29.3576) 165 . 35 260300• 60.167 6663.1Y 45.872 37.349 -7V.9J2 29.26~ 29.430
! 7 0'00 17 2002. 640983 6926.95_ 45 .788 37.386 •79.616 2V.329 2'4.49'4

-1) 171.47 275621 • 66.519 ^.-78 -45.76; -- 37.395 _- -z Ty .	-T8 2^•3y^ -^^•S1^
9) 1 7 5 . 00 284179. 7 0 . 2146 7002.07 45.658 37.427 -799d1$ 290399 29.~63

I 8 0 . 00 195440. 75.S90 7061.60 4506cb 37.466 - 7V V.1469 1990634
1 4 C • ^0 310421. b6.S56 7242.11 459454 37.590 '7'4.6,5 29.614 i,9.78G
200 . 00 J39672• 97.846 7413.35 40.324 07.644 '7'4.493 2~.763 2'4.929

- 210_000 359720* 7595.79 45•21b 37.763 -7V-3b6 2V•916  30.0d3
2X • 00 3 74587 . 121.467 -- -77899-5 -- --95.136 37.504- ----- " =79:1 1 5 iO.pTf 00.141
2-1 0-Go 346300• 133.e21 7996.77 45. 	760 36. 	660 -79. 680 300236 30.404
2 4 0 . 00 412870• 146.557 02!4.92 4S•03b 38.246 '7e•917 30.403 30.571
2 5 0 . 00 418319• 1590686 8444.56 45.019 38.441 '7o.7a9 30.574 30.140
260 . 00 4426729 1739223 bbb5.94 45.010 ,ib.651 -7090r6 30.731
2 7 0 . 03 455951. 107.182 bV40.25 '45.035 J0.676 -1o.Y 6s 30•932

30:920
JI	IOj2 . 00 4	Bl	. 201 9 500 41pb^--q ^pb8--- ^9.1T3 --^Tb .Z50 -	ji.s(S- -^;Zy1	-

2 9 0 . 00 479368. 216.433 9485.17 45.11b 399363 -76.po7 31.310 31.481
30C • 0 46955[. 231.705 9775.51 4n.164 39.61~ -77.677 31.507 31.67b
310 . 00 49875o. 247.564 1001E•41 45.265 39.b9d '77.600 31.709 31.001
320 . 00 507014• 263.877 103941920 4b•302 40.162 '77.474 31.917 32.090

_ 330.00

-
514345. 2bp9713 10723916 45.473  '40.477 '719,eo0 1c	131 3t0J04

340 . 00 ^0 8^ 2	•091 l	•	3 _-4-0.784 -	. OT --- J Z:	 -
3 5 0 . 00 52636). 316.033 11422916 45.742 41.101 -76.005 S 7632.676 32.751ja 97SI
3 6 c, . 00 031107. 334.S5b 11 793	81 45.898 41•'42 ' '70.003 12.600 32.9841
3 7 0 . 00 5351:590 353.690 12179.19 46.070 41.76, -7o.311 3J. 	470 •30 223
3 0 0 . 00 538256. 373.452 1256c.b2 46.256 142•llb -7o.046 3.19292 33.468

---- ___---- _3 9 0 . 0 0___5_410 7 4_0 9 3_9 3.9 69 129Vb.8c 40.457 43.479 '15.714 33•S'43 33.721
4C0 • QO 542554. 414.907--^3^33.4^- -- '46.673 ------^2.ti52	- OTS.^1eT -	- 33.a0 A --330983
410 . 00 043747. 436.776 13b.e.9i 460905 43.737 -73.1bb 341.po1 314.9 '40
4:.0 • CC 544360. 459.321 14363.241 -479153 '43.634 -74.676 34•]')0 34.520
430-CC 5414466. 462.0.51 1,b57.22 479416 144.043 -74•5'49 341.621 340bp1

11 S - lb/S - IVB PHYSICAL SEPARAT1Oh
21 J'2 ENGI NE STAkT COMMAN6;
31 901 J-2 ThRUST LEVEL;
4) TEkMINATL ULLAUE BUNN;
(j) JETTISON ULLA6E KOCKETS;
6) DYNAMIC PktSSUME s 1 VSF;
71 LES JETT1SONi	- --
01 IGM INITIATION;



i v-I

TABLE 9E (CUNT•0)
ASTP (SA- 2 10) LAUNCH Vj^NICLE UPE k A T IONAL FLIGHT TRAJECTOkY

LAUNCH R INDUO LLUSING
S -IVb STAGt FLIGHT DATA

	

FLI%NT	ALTITUDE	KANGE	RELATIVE	VELOCITY VECTOR AZIMUTH	LURbITYDE	Gt0CLNTRIC	GtvDtTIG
VELOCITY_ SPACL FIX ED	EARTH FI X tu	(Pub. EA511	ULCL1NATION	LATITUPt

	ISEC1	IFTI	INM)	IFT/S €	IUEG)	 IOLGI	 1ufG)	 (ULG)	(DEG)

C) J 440.00 544106. 5C6.7b € 15372080 47.697 yy.ys6 -74.10b 390909 3E9
U 9

0
_^ O^Q^___5:j354•___531.753 15911 .25

-
--- 417.995 44.9	3 0 7- 0 • 8b 0 3	20  35.38¨

• 0 C 460.00 542281. 557.604 16474058 4 M. 310 j.'17S 3b.5p ;b:E^j
O ^	910 469.00 541103. Sd1.657 16993.76 4b•609 45.770 -73.1[3 35.790 3 8.971

4 7 0 . 00 S40Y59• 5d4.^75 17044•BY 4b•642 4b.81b -7jsou3 3b.e21 36•()04
4 8 0 00.._ 539327k -614:007 17566.69 yb.983 4ir-??0 -72.673 36.141 360325

^ b
^'

490.00 537392. 640.491 18110.03 49.341 46.740 -7jey45 36.468 36.651
5=Q%QA_--_ 535_Z31 • 669.-{E441 .... __18677.61  49._7_16 _  47 .224 -_7_1 . 7Y 9 36.802 360967
510 9 00 532926. 700.167 1927j•53 500110 47.726 -7/.33 ^^44 37.32^-
520.00 5305580 731.445 19b94e11 5CO524 48.246 -70•d45 37.4143 37.679
53000L 4128211. 763.744 20547.46 SC.962 4d.78d -7jol•3j5 3-'•SSG 30.037
5 4 0.00 526005. 799.117 21134.36 51.413 49.351 -69.dC1 38.215 30.401
5 5 0 . 00 524062. 831.620 21958.21 51.909 49.938 -69.241 38.588 30.776
560 . 0 522516•	867.313 22723.01 52.422 SO.S'19 -6d•6b9 38.969 39.157
5 7 0 . 00 5214629 9040267 23534.46 52.967 S1el91

_
-6890j6 39.35b-- 39sS^

5 8 0 . 00 52104bw_ 942.557 24395945 53.835 510855 -67.3o7 39.756 39.945
10) 583 . 61 521138. 957.52b 24737.68 53.758 52.113 -67•lil 31•910 400099
11) Sb4 • Q1 5211479 958.31b 24755.04 53.770 52.127 -67.117 3Y.918 40.107
12 € 584.61 821176. 960.692 247418.99 53.798 52.157 -67.OY7 39.94] 40.132

521617. _	997.n94 24694.66 54.230 b2.614 -66.447 _	40.313 40.503

9) EMR SHIFT Tu 4.8;1;
- JD) GU IDANCE C U TOFF SIGNAL;

11) I N ITIATE TIME BASE FOUR;
121 _BEGIN _LOX _NrV 1
131 O R BIT INSERTION„



."Cl
-0001
••060
-0336

-.655

-. ffl -
-.759
-0006
-•010
-.Sep
- •010

•419
.4d7
.1dS

'•110
-.r40
.14

-.343
•371
•632
•246

••Ott
-.302
-.5/9
•.735

•009
.677
•411
.169

-0002
-.331
-.564

_	 ---._---	 TAB LE 9L (CON T 101
ASTP (SA-2101 LAUNCH VEHICLE OPE R ATIONAL FLIG H T TKAJELtOkT

-	 LAUNCH NIhDU* GLOSINU	 --r- -
5-IVb STAGE FL16hT DATA

	

FLIGHT	 VEHICLE ATT1TUUE ANGLE	 VEH CAE ATT I TUDE kAT E	VtH1 Zt: ^ii7TJ 	EkNV1i
---- 	--- T.Hi:- ---	PITCH

	
YAM	_ ROLE	 PITCH-	VAN_--	KOLL	 PITCH	TAO	 ROLL

	(SEC$	 (UE`I	)DEG)	M61(UEG/5)	(DEG/51	(DLG/S)	(vE,.,) 	(DEfil 	(UE(aI

I) I40.tls 	-- -6 4 .047 -.103 0e1 •Do4 - . c 2 9	
_

0 040 -•,,^ -•103
14. .17 -0	.991 - • 222 -•001 	

-
•01 7 -.15 2 -000 3 'Coo '0'422

3) 145.57 -63.640 - 1.172 - 9057 - --0133 •9221	-- - • Ob3
_

•369 - ,•jf2
4) 146.57 -63.534 -.964 -0332 -•048 .254 -•090 .yeb - .V63
5) 15[977 -63.602 -.193 -.5b7 -.C47 .041 •G/0 .190 -.192 

100000_	- _ -- --- -63. 67 0 -	- .301 - .o6b - 0011 •C06 - •Oco •134 -•300
•) 1e5.3S -63.930 -.269 -•055 •0009 •000 0017 0070 -0169

170.00 -6j.9 62 -0274 -0664 •0006 -•001 • Olt 0039 -027%
7) 171.47 -63.970 -.274 -969b -0005 •COD -•017 •031 -.ley

-	6) 170.00 -64.974 -.315 -•759 16002 -0006 •0so 0027 -•.115
IbC•00 - 6U.7b7 -.564 -•L16 !•132 .CC9 0141 -1.787 -.410
190.00 -55.432 -.136 -•L10 -•215 •C37 -•144 •184 -•463
200- CO -5o.713 .255 -.561 -•IIS •039 -•Oc7 -16^ '•303
2 10 . 00 -57.660 . 750 -• b 22 - 0 095 00 52 -,Odd •137 - 0406
220.00 --- Sd.710 1.237

_
-0241 -•126 0Q47- •067 •l9iF -:M0

23C.0C -60.075 1.684 9%13 -.129 .C42 •067 .177 -.404
N 24C•CC -61.108 2.394 .4b2 -•100 •040 -•;130 •141 -.407
T 25C•0C -62.1o7 2.4b0 .170 -•110 •037 -•041 •154 -0406

26C.00 -63.201 7.046 -•126 -•112 •C36 -00:10 •166 -•410
27 4 0 04- -04.by4- ---3.1 9 1 -.450 -9129 •0_34 ••0.11 .177_ -.•fll
280.00 -65796 3.529 ••757 •9110- ---- -- - - . 029 01'42 •0415 -
290.00

0
768-66. 3.863 -.354 -0104 .033 .072 .14d -.416

3C: • C0 - 67.875 4.1 6 G 046E - •114 0031 •071 •165 -•427
3 1C • 00 -69.C16 4.494 .Sib - 0116 .031 - •029 .19,7 - .43 0
320.00 -7V0lb0 4.799 .134 -.115 0031 -*Did 9156 -0436

-6.101---- 0 0 4 4 ••115 •029 -•Oda •157 -.43b
340.00 -72.4b1 5.396 -.317 -•115 •02 -.017 ----01Sd- - .44j

_ 350.00 -73.006 5.699 -.590 -.116 •C28 -0017 01p0 - 0434
360.00 -74.b13 5.976 -.747 -0115 .029 •074 .117 -9442
j73.Cfi -75.974 60254 -•1704 -•116 .027 .074 11 d -.4b 0
3b0-10 -71.134 6.529 .063 - • Ito •020 -•016 .110 •0456

-78.307 6.601 0406  -Glib .027 -•0_15 *jib -•459
4004co -7904d4 7.064 •ITV 	̂y •• 116

_
i -0026

--_	
--9 11 0	- __ W_*67

4 10 • CC -8(,.7b2 7031b •0r,99 -0128 •025 ••OZb •127 -.470
~20.00 -61.974 7.574 -0345 -•113 •027 -0024 •106 - *479
4 30 . 00 - b3.001 7.b39 - .580 - 0116 -026 - •014 •117 - •4b0

I! S.1n^S-lVd PMTSICAt SEPAkAs10h;
21 J-1 ENGINE START COMMAND;
3) 9Co ..-2 THKUST LEVEL;
41 TE K MINATE ULLAGL BURN;
5) JETTISON ULLAHE NULKE75;
61 DYNAMIC P R LSSUkL 0' 1 PSF;
7) LEb JETTISON; 	 --
o) 1c0 tl INITIATION;



µw	 . ny rwM^g lNNa^M1?/^!iT^ %A xeM`V rR^.^ sT W Turf`^w;n^l^MMw+gM.1*4^^"°^•^M^t°=`; ^

ASTP (5A- 2 10) LAU

LTHT	 VEMZCCE A- T TU^'Nt+^
T,ME	 P1TCM	TAM	 MOLL
IzLC)	 (DEG)	(DEGj-	(OEG-

TABLE 9E (CUHTOD)
Nth VEHICLE OPE R A T IO NAL FLIGHT TRAJLLTORT

L!.UNC M 61NOuM CLUSLN4
S-1Vb STALL fLIbnT NATA

	

- - _ - - V_E MME _K_T TZTU&t ATX-	 V-E-TctE ATT r TU»F -"ltoR--

PITLo	TAN	 MOLL	 F1TCn	TAN	 NOLL
(DEG/5)	(DEG/S)	(REF,/S) 	(UCG)	!DEG)	(OLG)

490.00 -64.263 8.087 °•81M -,12() •0013 6122 -•4814 ••797

:500Q^ -85e4y3 M 0a 30 -.063 •eft• •029
-

•077--- •Il#--- -- - ••492-----
•9045

---- -
46..00

----- 86.649 --8.567
--- -- -.684 -- 120 --^----

O2
^ ••029 •III ••1401 • 03

Y! 46 I. 00 - 37.7,14 8.780 •109 -0121 •024 -1014 0120 -•SUO .1109

47(~.00 -87,8bC 14.006 •446 -•107 •031 -•O1j .075 '•1432 045(3

4 80 . 00 -88.962 99112 •115 ••125 •011 -•023 .1244 0236

490.00 -90.158 4.240 '001S '•114 •01 7 - 023 o 1 13 -. 	7)51 0004

5 00 0 00 -910328 9.442 -9242 -•125 •020 -0023 0127 '•516 ••220
-- -- 	- 5!0.00 -92.693 9.619 -0467 -.145 ---01"^- -0013- .14T- -^^^ ^:3

520.Q0 -93.973 9.eep -.692 °0116 •027 -0022 •llb '0532 - .672

530.00 -95.115 11).109 -•458 -•115 •02.1 •076 9113 -•535 -•437
14 40 . 00 -9o.278 11).326 6327 -0118 .020 0079 •117 '•538 0350

550 . 00 -97.4b0 In•519 0580 -.122 •019 -0022 0121 - 0591 0607

560000 - 90.695 Ii.696 0359 -0121 •017 -0012 •110 -.1444 _	.382
-570.00 -100.423

_
199975

-
•lam

_
0020 ••00 -4030 • 041 °o

580•00 •100.212 10.916_ •6_195 •024 -.009 -9030 -•040 -0515 •0153	i
10) 563.81 -10U•191 IQ0907 - -^^255 -0000 '0000 -'039 •6019 -0534 -•259	4

11) 584001 - 100.191 In.9p7 -0261 -0000 '0000 -•029 -0019 -0534 -0265
N
T	 12) 5b4.61 -IoU•IVI In•907 -9278 ••000 '•000 -•019 '•019 -01434 •.282
v 

131 59.1941 -1000199 10.962_ 	_ -	- '6150 •6001 0007 9021 -0027 -•479 •.1 c

91 ENM SHIFT T6 4,6;1;
101 GUIDANCE CUTOFF S16NAL:
111 INITIATE TIME BASE FOUR:
121 BLalh LUX voPV;
13) ORBIT INSERTION.



FIGURE IE
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
ALTITUDE VS. GROUND RANGE
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FIGURE 2E
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
ALTITJDE HISTORY
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Orbit Insertion
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e000.

'Moo.

O
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N 6010.

N
W
w $000.
E
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IUU.	 ZOO.	 311.	 4u7.

FLIGHT TIME**SECONDS
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:
:

Space Fixed --

—Earth Fixed

•

:

Orbit Insertion-s-:;

0
0 son.	 Goo.

3000.
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FIGURE 3E
ASTP (SA- -210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
VELOCITY HISTORIES

w0o0.
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FIGURE tE
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
SPACE FIXED PATH ANGLE HISTORY
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FIGURE 5E
ASTP CSA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
EARTH FIXED PATH ANGLE HISTORY
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FIGURE 6LE
ASTP CSA- 2101 LAUNCH VEHICLE OPERATIONAL_ FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING

PITCH ANGLE OF ATTACK HISTORY
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FIGURE 7E
ASTP CSA-21C) LAUNCH VEHICLE CPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
DYNAMIC PRE''SURE HISTORY
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FIGURE BE
ASTP SSA--2103 LAUNCH VEHICLE OPERAI!ONAL FLIGHT TRAJECTORY

LAUNCH MINOOW CLOSING
AERODYNAMIC LOAD INDICATOR HISTORY •
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FIGURE 9E
ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY

LAUNCH WINDOW CLOSING
LONGITUDINAL ACCELERATION HISTORY
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	 FIGURE 10E
	

4

ASTP (SA-210) LAUNCH VEHICLE OPERATIONAL FLIGHT TRAJECTORY
LAUNCH WINDOW CLOSING

INERTIAL PITCH ATTITUDE AND PITCH ATTITUDE COMMAND HISTORIES
i
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Yaw

I
Attitude Command ---^

Yaw Attitude
i
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Orbit Insertion—+-;
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1	 FIGURE 11E

ASTP CSA-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
PITCH. YAW. AND ROLL BODY RATE HISTORIES
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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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